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INTRODUCTION

1t 1s obvious to anybody who 1s observant that surgery
1s undergoing very profound changes Many have already
commented on the extension of operative attackh during the
last deeade, made possible by the sulfonamides, the antibiot-
1cs the improvements in anesthesia and the more extensive
use of blood transfusions While these aids have made pos-
sible many operations, notably 1n the fields of thoracic and
cardiovascular surgery, which heretofore could not be per-
formed with a reasonable degree of safety, at the same time
many commonplace operations have become practically ob-
solete. For example, the formerly frequent conditions, to
mention some, of mastoiditis, postpneumonic empyema,
acute osteomy elitis and the surgreal complications of gonor-
rhea have almost disappeared

Another aspect 1n which surgery has changed has been 1n
the advocacy of more and more extensive operations for
cancer It was not so many )ears ago that 1t was generally
considered little short of malpractice to remove a metastaszs,
unless 1t was one 1n a regronal lymph node Now, howerer,
one must approve such actions if he does not wish to lose
face. There 13 good ewvidence also to indicate that often
this newer and more enturesome surgery 18 justified The
removal of a solitary metastasis from a lung, for example, 1s
now generally accepted as good practice. This 1s especially
true 1f 1t has not appeared for a year or two after the re-
moval of the oryginal tumor, because that fact in itself m-
dicates that the patient probably has a fairly hugh degree of
resistance agamst the cancer A good deal of question how-
ever has been raised about some of the evisceratron pro-
cedures now carnied out, especially for pelvic cancer These
are expressions of a tendency to become more radical 1n the
surgical excision of all cancer

In spite of the fact that there are probably now many more
able surgeons in proportion to the population than there
have ever been and in spite of the tendency to more radical
operations, the mortality from cancer seems to be on the -
crease. At any rate, according to Macdonald (Biological

5



6 INTRODUCTION

predetermination 1n human cancer, Surg Gvynec & Obst
92 442 1951), mn Connecticut 1 1937 the death rate from
cancer per 100000 population was for males 97 and for
females 127 In contrast, in 1948 the death rate for males was
136 and for females 144

Willis D Gatch the ementus professor of surgery at the
University of Indiana, uses the fact of the increase 1n the
death rate from cancer to write a thought provoking article
(abstracted in the chapter on Neoplasms) raising serious
question about the justification of the trend to make opera-
tions for cancer more radical. He calls attention to the fact
that the very radical procedures are based on the concept of
Halsted and Handley that cancer spreads from a focus along
the lymphatic vessels 1n solid unbroken cords and that ac-
cording to that concept the surgeon s task 1s to get beyond
the penphery of the cancer sheet If he succeeds in dong
that he will cure the pattent Gatch 1s skeptical of the
validity of that concept, and he has the opinion that m
many more instances than one realizes there are already
blood-borne distant metastases at the time of operation One
can often hive m comfort for many years with metastases
and the surgeon should not deprive the patient of that
degree of relative comfort by a hopeless attempt to remove
all the metastases especially when 1n that attempt he pro-
duces so much mutilation that the patient can no {onger be
i a state of comfort. He thinks also that more often than
18 realized the surgeon by removing the local growth per
mits the patient to overcome metastases already present by
processes of natural resistance

Gatch was at one time a restdent of Halsted s at the Johns
Hopkins Hospital The fact that s pomt of view differs
from Halsted s 13 therefore of considerable interest.

As a protest against the newer more radical tendencies
his article wall be found to be of great interest,

—Evarts A. GramAM



GLNLRAL CONSIDERATIONS

Surgery in the Aged, according to Irederich A Coller
and Robert P Dobbic! (Unnv of AMichigan), should be im-
ited by physiologic, not chronological, age Nutritional de-
ficiencies of protemn and vitamin C, rather than dimimshed
fibroplasta, are probably responsible for delayed wound heal-
mg 1s are 1 decrease 1n tissue vascularity and presence of
arterial disense. The latter also dimimishes the abihty to
compensate for cven minor losses of blood or circulatory
overload Indications for surgery are essentially the same
as it 1ny other group

Preoperative care should include a letsurely introduction
to hospital routine, with no sharp break from normal habits,
easily ingested meals supplemental vitamins and restora-
tion of Iner glycogen In cases of long-standing nutnitional
deficiency, tube or parenteral feeding may be essentral. Con-
current disease, which doubles operative mortality must be
carefully evaluated Early myocardial weakness must be
treated and abnormalities 1n electrolytes, blood volume and
hy dration corrected Since-elderly persons are more sensitine
to drugs smaller doses, particularly of morphine and barbat-
urates are mdicated. Demerol® 1s preferable to morphine
and chloral hydrate 18 excellent 1n this age group

In general the aged patient requires less anesthesta
Agents which Iimit the supply of oxygen should be used
spanngly Pentothal® depresses the heart and therefore 1s
avoided and cyclopropane 13 dangerous when the heart 18
irntable. Spinal anesthesia 18 useful 1n procedures on the
lower extremities and lower abdomen Refnigeration anes-
thesia, despite a high madence of wound breakdown may
be Lifesaving Ether provides good relaxation 15 a flexible
anesthetic and can be gien safely by skilled nurses and
physicians

The surgical procedure must be performed rapidly, but
with gentle handling of tissues Operations should be well
planned and may be staged to minimize trauma

Postoperatively fluid and electrolyte balance, especially

(1) Geriatries 9 303310 July 1934



8 GENERAL SURGERY

potassium 1on, must be maintained, with consideration given
to the ngid vascular tree which will adjust to only minor
alterations 1o blood volume Overloading must be prevented
and hypotension treated promptly Oxygen 13 best supplied
by nasal catheter Carbon dioxide nhalations and frequent
turming aid adequate respiration, and intratracheal suction
and bronchoscopic aspiration are useful Thromboembolism
15 prevented by use of elastic stockings early ambulation
and early postoperative exercise in bed Use of a catheter
helps to prevent unnarv disturbances Fecal impaction
should be guarded against.

The mortality for emergency surgery n the aged 15 ex-
tremely high. To reduce the incidence of emergencies em-
phasis must be placed on preventive surgery and meticulous
preoperative care

Surgical Experience in the Aged as Aid to Surgery m
the Young The aged patient can undergo even extensive
surgical procedures with comparative safety provided cer-
tain precautions are taken and mistakes avoided These
measures according to Robert Elman® (Washington Umrv },
apply equally to the younger patient.

The benefit of body movement and early ambulation dra-
matically demonstrated many years ago in the older surgical
patient has now been extended to medical patients and to
all age groups Deep or prolonged anesthesia was known
to be hazardous 1n the aged but was long thought sustable
1 younger patients When 1t became recogmized that all
anesthetic agents are toxic and the best anesthesia one
which uses the smallest dose of drug meticulous mimmal
anesthesia was applied to all ages with great success. Like
wise, the potential danger of depressant drugs for analgesa
or sedation 1n older patients and the effectiveness of sub-
stitutes such as chloral hydrate for the barbiturates and co-
deine and sodum luminal® for morphime have led to n
creased use of the less harmful sedatives in younger pa-
tients

Although parenteral use of flmds to correct water and
clectrolyte deficats 15 an effective and hfesaving measure
infusion of excessive amounts 1mposes a problem of excre-
tion which may not be met adequately Excesses can usually

(2) Am. Gerlst. Soc, 3.8592 February 1935



GENERAL CONSIDERATIONS 9

be handled by the young, uninesthetized adult Thrs tbility
18 greatly reduced under anesthesia and operation and fur-
ther reduced 1n the aged, in whom the hidneys are not as
cfficient, capillary permeability 1s greater and protein defi-
crency 15 present The danger of tissue and pulmonary edema
increases Overzenlous use of water alone leads to water
ntoxication, % condition which 1 the aged may be confused
with cerebral vascular acaident.

After nutritional prepartion for operation particular-
1y correction of protein and vitamun deficiencies, older pa-
tients respond better to surgery, but the time required must
be weighed aganst delay in surgery Preoperatine blood
transfusions 1n amounts adequate to restore deficits in cr-
culating blood volume will mmnimtze shock, mortalitv and
the likelthood of cardiac failure.

The relatively bemign course during uncomplicated recov-
ery from surgery 1n older patients has been explained on the
basis of absence of the apprehension, fear and tension often
found 1n younger persons This points to a need for helping
the patient achieve a relaxed confident state of mind re-
gardless of age The supposition that the bemign course 1n
the aged 13 due to less intense adrenal pitmtary reaction has
not been confirmed.

Needed operations 1 older patients should be performed
carly because delay 1s more apt to be fatal than in the young
Mortality studies in massive gastromtestmal hemorrhage
indicated that with nonoperative therapy increasing mortal-
ity accompamed advancing age New treatment principles
consisting of emergency care, adequate blood replacement
and frequent feeding with prompt operation 1f hemorrhage
continued or recurred gave remarkable results 1 both older
and younger age groups Early operation was also found ad-
vantageous 1n other surgical emergencies, such as jntestinal
obstruction and fractures Experience in the aged applied
to the young shows that procrastination 1 needed surgical
procedures shonld be avorded at all ages

Cardiac and Renal Reserve in the Aged as Related to
Operability Charles T Stone® (Umv of Texas) stresses
the importance of careful presurgical evaluation, especially
of the heart and lkidneys An evaluation of the heart must

() 7 Am, Gerlat. Soc. 2 781785 December 1954



10 GENERAL SURGERY

assume the presence of coronary artery disease. The prob
lem 15 how well the myocardium functions despite ather
osclerosis Usually the history and physical examination
answer this X-rays and an ECG furnish supportive evi
dence In the hypertensive artenosclerotic patient with pre
vious myocardial infarction the Aaster two step exercise
tolerance test may be helpful In patients with recent in-
farction (within six months) or with congestive heart fail-
ure that has responded poorly to treatment operation 15
best deferred

Cardiac arrhythmias are at times important in determin-
ing operabiity Complete heart block with Adam-Stokes
attacks auncular flutter and fibnllation and multiple pre-
mature 1entricular contrachions often are warming signals
of difficulty dunng anesthetic and postoperative periods
In patients with frank clinical signs of coronary msufficency
such as angina pectons breathlessness with thoracc op
pression on shight effort and frequent attacks of paroxysmal
nocturnal dyspnea surgery should be avoided unless
mandatory Many elderly persons with fairly adequate car-
diac function have pulmonary emphysema, with breathless-
ness on shght exertion as the only symptom If there 1s no
associated bronchopulmonary infection such patients need
not be denied necessary surgery

Kidney function can usually be evaluated by urinalysis
blood nonprotemn mitrogen concentration phenolsulfon
phthalein excretion and the urine concentration test. The
greater the abnormality the poorer the nsk and severe 1m-
parrment contramndicates surgery The exception 1s impair-
ment due to lower unmary tract obstruction tm which
improvement follows institution of catheter drainage and
antibiotic therapy

Aged patients with more than moderate impairment of
cardiac and/or renal function should not be subjected to
elective operations until underlying abnormahties are cor-
rected. In emergencies the nisks involved must be weighed
and the decision made after consultation between the physi-
c1an and surgeon. Close teamwork 1n all phases 13 reqmred.

Pathogenesis of Acute Renal Insufficiency Seen mn Surg:-
cal Patients Expenmental Evaluation of Certain Factors
Résumé Melvin A, Block Khahl G Wakim and Frank C
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\annt (Mayo Chnic and Found ) state that acute renal 1n-
sufficiency i surgical patients can anse from shock or pro-
longed hy potension, pigment (hemoglobin, myoglobin) ex-
cretion under conditions of renal ischema and severe, pro-
longed electrolyte and water depletion Renal 1scherma, die
to renal vasoconstriction associated with reduced blood pres
sure and renal blood flow, pliys a major role n the patho-
genesis of the acute renal msufficiency occurnng under
these conditions The renal neres do not play a significant
role In acute renal msufficiency associated with pigment
excretion, blochage of tubules and exaggerated tubular dam
age mcrease the seventy of the insufficiency

The conditions that cause acute renal msuffictency must
be severe before significant renal damage 1s demonstrable
mn previously normal hidneys The réserve of renal paren-
chyma 1s great Maintenance of blood pressure, blood vol-
ume 1nd fluid and electroly te balance 13 essential mn preven-
tion of acute renal mnsufficiency

Renal Failure Complicating Surgical Diseases (Laparot-
omy, Etc.), with Special Regard to Conservative Treatment,
and the Need for the Artificial Kidney (Dialyser, Ultrafilter)
i Rational Renal Therapy Nils Alwall® (Univ of Lund)
divides lower nephron nephrosis into the following stages
(1) mitial, when the mjury takes place and which can be
alleviated or prevented by shock therapy (2) ohguna and
anurna, with electrolyte and fluid retention, uremic mntoxi
cation and potassium poisoming (3) early diuresis, with
reduced renal function and nisk of loss of electrolytes and
fluds and hypokalemia, and (4) late diuresis, with renal
function gradually improving Conservative therapy with
regard to nutntion and electrolyte and fluid balance 15 1m-
portant 1 the oliguria and anuna phase, which can be
shortened by a decrease of fluid retention Protein catabo-
hism and thus potassium retention can be reduced by giving
50% glucose solution orally or intravenously The ECG and
determination of serum potassium as well as of sodium
and calcium are important m evaluating the hyperhalemia,
The body weight should be checked daily to obtan flud
balance control Chest < rays are important 1n detecting

4) AALA. Arch. Surg 68:693-704, May 1954
Esg Acta chir scandinav 108:95-113 1984
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fluid retention Hypoelectrolytemia with fluid retention can
be treated by induced diarrhea. Correction of acidosis with
sodium bicarbonate or lactate 13 dangerous because of re-
tention of sodium and flmds Blood transfusions are occa
sionally necessary to correct anemia but may be dangerous
‘Washed red cells can be used Fluid retention must be
avoided

If conservative therapy 1s not effective, treatment with
dialysis 13 necessary Exchange transfusion, intestinal lav-
age, peritoneal lavage and the artifimal kidney can be used.
Usually six to eight hours’ treatment with the artificial
kidney will reduce the nonprotemn mtrogen to less than 100
mg /100 cc.

Of 69 patients with lower nephron nephrosis with anuria
or severe ohiguria, 17 died before adequate treatment was
possible, 1n 2 treatment was begun but not completed and
30 were treated adequately either by conservative means or
by dialysis Of the last 24 were treated by conservative
means and 26 were given both conservative and dialysis
therapy Of the 50 patients 21 were surgical 8 had had abor-
tions and the others were medical Dialysis was necessary in
71% of the surgical patients, 63% of the abortion patients
and 29% of the medical patients More surgical patients
needed dialysis because of the mncreased protein catabolism
due to the operation wounds, infection and fever Of the
50 adequately treated patients 7 died of the basic disease or
complicattons none died of lower nephron nephross

The same principles of conservative therapy and use of
dialysis can be used for exacerbation of chronic pyelone-
phnitis and prostatic hypertrophy with unnary retention
In four such cases lndney function was improved after in-
creasing fluid ntake and urine output and the addition of
sodium chlonide potassium chloride and sodium bicarbonate
to the diet

Studies on Antldiuresis in Surgery Effects of Anesthe-
sin, Surgery and Postenor Pitwitary Antidretic Hormone
on Water Metabolism 1n Man. Widespread and habitual use
of clectrolyte free fluids intravenously and occasional de-
velopment of water intoxication after operation emphasize
the importance of further knowledge of the renal excretory
capacity for water mn the immediate post traumatic phase.
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Hugh I" Dudley, Eldon A Boling, Leshe P LeQuesne and
Francis D Moore® (Harvard Med School) demonstrated
that the response to intrivenous infusion of 556 dextrose in
water 18 altered after major surgery and anesthesia in a
manncr ruggesting posterior prtuitary antidiuresis The sub-
jects studied were patients undergoing gastrectomy or chol-
ceystectomy 1nd normnl healthy males who volunteered for
anesthesin experiments

The close relation betw een solute load and urine flow rate,
as well as 1 similanty n action of pitressin,® magor trauma
and prolonged anesthesia, provides crrcumstantial evidence
that this post-traumatic antiduresis 1s due to nonosmotic
stimulation of the posterior piturtary Proof of posterior
pitwtary ongin awaits chemical or biologic assay

Whatever its onigin  post-traumatic antidiuresis 1s chni-
cally important. After major trauma, renal excretory ca-
pacity for water 18 subnormal Water diurests cannot be 1n-
duced by increasing fluid ntake and so reducing artenal
osmolarity If electrolyte-free flud 1s administered duning
this phase of diminished renal excretory capacity reduc-
tion 1n serum sodium concentration occurs This exceeds that
predicted from body water increment Serum potassium 1
usually also reduced but paradoxical changes mav occur
which are similar to sodium-potassium inversion seen after
trauma 1n depleted patients

In the young and healthy patient post-traumatic water
overloading may represent only a small physiologic 1nsuit,
rapidly corrected as diuresis setsin In complicated or debihi-
tated patients however particularly those with heart or liv-
er disease or late cancer continued antidiuresis may con-
stitute a considerable hazard 1f neglected 1n the prescribing
of fluids The post-traumatic patient should be expected to
lose weight during the early phase of convalescence. Except
when capillary permeability 13 altered over a large area of
the vascular bed as in burns or crushing njurtes, mamte-
nance of or increase in weight indicates retention of water
In the absence of widespread capillary damage therefore,
water replacement should be adjusted so that stabihzation or
gam 18 avorded Adjustment 13 based on extrarenal loss and
actual and predicted urine volume. In the first 24 hours

(6) Acn. Surg. 140 334367 September 1954
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after major trauma, urme Yolume rarely exceeds 1 mi /min
ute or 1,500 ml /24 hours, m many patients a 24 hour urine
volume of 500-700 ml 15 quite compatible with normal
excretion of metabolites the first two days after operation
Efforts to mcrease unne volume by large nfusions result
only n retention of a high proportion of administered water

Effect of Chrome Auncular Fibrillation on Operative
Risk. John A Fiokbemer Feln Wroblew skiand John S La
Due” (Memonal Cancer Center New York) correlated the
preoperative status with the operative and postoperative
course of 60 patients with chromic aunicular fibrillation sub
jected to 76 operatrons Operatine mortahty was 5% Car-
diovascular comphications occurred during operation n 71%
of the 76 procedures and cardiopulmonary complications
postoperatively m 22% The course was uncomplicated 1n

No correlation was found between operative and postop-
erative complication rate and age, sex, race, type of heart
disease, history of remote myocardial mfarction, ECG find
ings heart size, preanesthetic medication type of anesthesia,
duration of operation or type and amount of parenteral
blood and fiuid replacement Pulmonary emphvsema, azo-
terma genecralized artenosclerosss, inadequate digatahizahon,
recent congestive heart farlure, angina pectorss and a poor
cardrac functronal classdfication were associated with an
crease in complication rate

Fifteen patients died of cardiovascular disease within 39
months 11 had evidence of moderate to marked cardrac
enlargement preoperatnely The subsequent course of the
heart disease mn patients surviving operation did not appear
to be significantly altered during the penod of observation

Eleven patients who were digitalized and followed by
the usual criteria preoperatn ely required 2-15 additional cat
umts during the postoperatnne peniod to bring auricular
fbrillation under control Four of six patients in whom con
gestn e faslure developed postoperatively were not gaven ade
quate digitalis before operation, m three mstances because
the apical pulse rates were 72 80 and 88 The snadequacy
of current cntenta for determimng optimal dosage of dign

(7) Am. ] A Sc 227 535343 dlay 1034
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tabs, particularly 1n clderly ‘slow fibrillators, n whom
control of the resting pulse does not nccessarily sigmfy
complete digitalization, has led to use of the atropime and
excrcise response tests The patient 15 considered to be re-
cening inadequate doses of digitahis if the apical pulse rises
above 100 after a double standard exercise and fails to re-
turn to less than 90 fis e nunutes later

\ patient with chrome auncular fibrillation 1s probably
no greater operatne nish than a nonfibrmllating patient
with equal cardinc damage, if preoperative preparation 18
adequate with complete digitahzation and stabilization of
cardovascular, pulmonary, hepatic tnd renal sy stems

Eosinophilic Response to Surgery, widely accepted as a
practical measure of adrenal cortical actinity was studied
1 50 patients by James A Dingwall III, Bruce R Heinzen
and Margie Pifer® (Bellevue Hosp) Eosmophil counts
were taken datly for 4 day s after operation, and 1n most in-
stances through the 7th Durning prolonged hospitahzation
additional counts werc made

Of eight patients with preoperative count below 50/cu
mm , five had fractured hip, one was highly nervous and two
had metastatic carcinoma Average count of the other 42
patients was 245/cu mm range 67-1 033 All counts below
100 not due to a preoperatne complication rose by the 4th
postoperatrie day to well above the mtial level indicating
that stress of hospitnlization probably caused eosimopenia
All but 11 showed the typreal {all on the 1st postoperatnve
day For patients with mior surgery fall was 68% for
those with major procedures 915 All counts returned to
normal by the 3d or 4th day except in those with complica-
tions No consistent relation was noted between eosinophil
response and age At least 40% showed the ‘bachswing
overshoot on the 6th or 7th postoperative day

A man, 81 with count nsing on the 1st day and reman-
ing clevated died of coronary occlusion five days later He
might have had adrenal failure which would have benefited
from cortisone therapy A man 78 had a transitory mnsig-
nificant nse on the 1st day but by the 3d day eosmophils
fell to 0 and remained there until death probably caused by

(8) Surgery 36 8791 Jaly 1954
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pulmonary infarct This case clearly indicates the need for
a method of testing adrenal reserve more accurate than
eosmophil changes

Two patients with hyperthyroidism had varymg re-
spouses A man, 26, with diffuse toxic goiter, showed an
wncrease of 144% the st day and subsequent unexplamable
nise of 240% by the 5th day He had received nearly 32 000
mg propylthiouracil 1n 67 days, apparently sufficient to
result in atrophy of the adrenal fasciculi Removal of 70-80%
of the thyroid probably caused additional dechne 1n keto-
steroid secretion Eosmophul counts two weeks and a month
postoperatively averaged 93, or 34% of the orginal count,
probably indicating recovery from cortical atrophy An
other patient with hyperthyroidism, given 20200 mg thio-
uracil m 44 days showed the normal eosinophil response.
Thyroid tissue 1n the first patient showed marked hyper-
plasia with iavolution 1n the second adenomas with cala-”
ficatton T'wo patients with malnutrition and one with para
Iytic 1leus had delayed return to normal of arculating
eosimnophuls

Companson of Talc and Absorbable Starch Powders was
made by Juhus Wiland J N Masci and Bradford N Craver®
(New Brunswick N J) The matenals studied were tale
three different samples of formaldehyde starch, A B and
C four samples of an epichlorohydnn treated starch con
taining respectively 2 10 and 30% of magnesium oxide and
2% magnesum carbonate and one starch coated with alu
minum stearate The powders were implanted intraperito-
neally 1n guinea pigs (in 100 mg amounts) and rabbits (500
mg ) and subcutaneously mn rats (25 mg) Ammals were
killed at varying intervals after implantation Intraper:
toneal reactions were assessed by extent of absorption de
grees of edema and inflammation presence or absence of
wfection extent and types of mntra abdominal adhesions and
extent of granulomatous resction and cellular response The
subcutaneous reactions 1n the rat were compared 1 respect
to hyperemia, vasculanty and amounts of residue.

In the guinea pig tale showed the largest cumulative
amounts of residue Formaldehyde starches A and B were
absorbed within 5 days whereas epichlorohydnn treated

(5) Surg Gynec. & Obst. $9-277-280 September 1934
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starch 1nd formaldehyde starch C required 10 days Of all
starches, "luminum stearte coted starch showed the great-
est residue, but it was less than that of tale and was absorbed
by the 10th dav Nonc of the powders caused edema, mflam-
matton or infection Intr abdominal adhesions were fewer
and less dense with formaldehyde starch A Tpichlorohy-
drin treated starch, formaldehyde starches B and C and
duced more adhesions than formaldehyde starch A but less
than the other preparations Aluminum stearate-coated
starch and talc produced the greatest degree of abdominal
adhesions Thle caused the greatest degree of cellular re-
sponse and formaldehyde starch A the least Epichlorohy-
drin treated starch, formaldehyde starches B and C and
starch with aluminum stearate caused a shghtly greater
cellular nfiltration (shight to moderate) than formaldehyde
starch A (shght) but much less than talc (marhed to ex-
tensine)

Talc produced a granulomatous reaction with macropha
ges predomimating 1n a background of fibroblasts monocytes
polymorphonuclear leuhocytes and multinucleated giant
cells The starches produced granulomatous lesions also, but
with few er fibroblasts and more mononuclear cells and poly-
morphonuclear leuhocvtes Some grant cells were present.

In the rat, the per cent of magnesium oxide added to epi-
chlorohydrin-treated starch did not sigmficantly influence
absorption Magnesium carbonate did not change the ab-
sorption qualities of starch much but favored a more regu-
lar absorption All starches produced small grossly visible
masses, epichlorohydrin-treated starch showed the great-
est amount of starch under polanzed Iight formaldehyde
starch A the least Formaldehyde starches A and C were
absorbed within 15 days and epichlorohydnn-treated starch
formaldehy de starch B and starch with alummum stearate
within 25 days All mmplantation sites showed minimal
hyperemia and vasculanty grossly All starch preparations
caused the same shight to moderate over-all tissue reactions

In the rabbit starch with magnesium carbonate was ab-
sorbed slow er than starch treated only with epichlorohydnn

These expeniments show that talc 18 a deleterious sub-
stance 1 Ining tissue because it produces a violent peri-
toneal reaction with adhesions and that 1t should not be
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used for dusting gloves Although the modified starches are
much more acceptable to tissue than talc, even these mate
rials 1 excessive amounts can cause untoward reactions

[The late Major Seelig never received the credit due hm for s
pioneer work m callmg attention to the harmful cffects of falcum pow
f;rm?:d gg: tus careful expermmental work in secking a barmless sob-

Recognition of Talcum Granuloma Talcum particles may
cause foreign body reactions appearing as granulomas at the
site of application or if carried away by bedy flmds at
distant sites Talcum granulomas may deyvelop erther after
surgery when they may cause diagnostic difficulties if oc-
curring after tumor removal, or follow local use of talcum
as in wound care. Taleum 1n vagimal suppositories may lead
to granuloma formation mn the endometrium or tubes or
both with secondary sterihity

A. Stacher! (Vieana) obsers ed 25 patrents, aged 5-74 with
talcum granulomas 7 also had suture granulomas Size
varied from lentil to fist size They appeared 2 months to
14 years after surgery or injury

Microscopically, the talcum granuloma 1s characterized
by connective tissue containng argyrophl and collagen
material and a great many giant cefls In and outside these
cells are charactenstic colorless spear- and platelet shaped
crystalline talcum particles histologically identifiable by
typrcal double refraction They stain not by ordinary meth
ods but with the Stacher modification of the Fewgl stan
Suture granulomas show much inflammation with central
necrosis and sometimes remnants of sutures and contan
few er grant cells

Stacher easily mduced talcum granulomas in gnea pigs
Three davs after subcutaneous mjection of a talcum suspen
sion a cellular exudate rich 1 fibnn developed at the
jection site and after two more days argyrophil fibers ap-
peared In two wecks typical talcum granulomas with
many gant cells and collagen matenal were present Their
hustologic structure did not change during five weeks of ob-
servaton o ul I hope he will

surgeoq pe

m[ff&f’f'fxé’uf[idny an mn:cunu:bcntcgl eveloped wtestmal ob-
struction from extensive adhesions cauted by falamn powder w
off the surgeon s gloves durmg a laparotamy —Ed |

(1) Wen. klln Wehaschr 66 313316 May 7 1953
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Review of Conference on Relation of Immunology to
Tissue Homotransplantation Blair Oakley Rogers and John
Marquis Comverse® (New Yorh Unnv ) discuss the role of
immunologic mechamsms n the fulure of most homografts
to survnne permanently The acquired immumty hypothesis
15 suggested by the fact that (1) the homograft 1s rejected 1n
five to seven days, a pertod comparable to the time duning
which the body butlds up effective lev els against foreign pro-
temns, and (2) a sccond homograft from the same donor
sloughs more readily than the first

Speaific crreulating antibodies against specific shin homo-
graft antigens have not been demonstrated Destruction of
a corncal homograft occurs only if the cornea 1s vascular-
1zed, an indication that vascular tissues play an important
role 1n the antibody antigen reaction Passne transfer of
immumty agamst 1 homograft can occur if lymph node
tissue 1s transplanted from i1mmune animmals to nommmune
ones That this does not happen with serum suggests that
circulating antibodies play a lesser role 1n homograft re-
actions than cellular antibodies

There 1s evidence of the prescnce of cellular antigens spe-
cific for the indnidual but not restricted to one cell type.
Antigens shared by leuhocytes and skin, skin and cornea,
skin and kidney and hidney and erythrocyte have been dem-
onstrated Antigemic differences between two human skins
are due to antigens that may be called individual-specific.

Two new channels of research are (1) the use of embry-
onic tissue as homografts in preference to adult tissue and
(2) the induction of acquired tolerance.

Previously attempts to evaluate the use of ACTH, corti-
sone, antihistammes, desensitization injections, irradiation
and bloclkang of the reticuloendothehal system to overcome
the acquired immune reaction to homografts were hindered
by the lach of an accurate yardstick of shin homograft “sur-
vnal time. The dissecting microscope 15 now used to ob-
serve the homograft for viability

Expenimental attempts to prolong homograft surival
by subcutaneous injections of homologous skin extracts, in
specific amounts and dosages and repeated skin homograft-
ing technic have met with some success It 1s thought that

(2) Phst. & Reconstruct. Sary 14 261270 October 1954
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desensitization 13 not mvolved but that the host animal un
dergoes a state of immunoparalysis

Expenimental and Chnical Investgation of Efect of Low
Temperature on Viability of Excised Skin. Tord Skoog®
(Univ of Uppsala) studied the viability of rat shin stored
at vanous temperatures and correlated the results with sur-
vival of autogenous grafts Oxygen consumption measured
by the Barcroft-Warburg micromethod gave a useful quan-
titativ e mndex of viability

Full thickness skin stored at 3 C showed a gradual de-
crease 1 metabolism and 1ts vitality after three weeks was
below requirements for successful grafting The most rapid
drop 1n rate of oxygen consumption occurred 1n a few hours
immediately followng exasion. Of the storage methods
tested the most effective was to heep the slan spread out
wound surface down on a cellulose sponge moistened with
Runger s solution Full thickness skin stored at —70 C and
then thawed was almost indistinguishable from fresh spect
mens There was no statistically significant decrease 1n rate
of axygen consumption or healing capacity when stored 1 20
weeks Respiration rate remained the same as in skin stored
less than 12 hours at 3 C The freezing process caused a
shght but statistically sigmificant decrease m respiration
Healed grafts stored 1o this manner were generally of lower
quality than fresh autografts Results honever varied con
siderably and m some cases in later stages the grafted skin
could scarcely be distingmished from normal

Homografting of human skin stored for 4 or 13 months
was done 1n three cases The grafts were medium sized, split
thickness cut with Brown s electrodermatome or a Humby
knife. They were stored at —70 C and thawed m Ringer s so-
lution at 37 C for one mimute The skin was almost™m
distingmshable from fresh sk after thawing All three
grafts tool with complete success ~uahty was as

good as that of fresh homografts Ski v —70 C may
retom its \'1:.!?7 e £ almost unhimity The storage
procedure 18 does not see” the q’uahty
adversels Tir method oy toh!? Yyng
banks of skin 1 3e 1 tren

Clnical App Graftir

{3) Phast. &k Recon 1 T
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g to Paul W Greeley and John W Curtin' (Umiv of Illi-
nois), <hin grfts grow successfully on almost any wviable
open wound if 1t 15 uncontaminated by wvirulent infection
or uncontrolled hemorrhage Granulting beds are 1n-
fected ficlds and require the simpler grafts The simplest
procedure compatible with an acceptable result should al-
ways beused

Skin grafts arc classed as free grafts (spht and full thiek-
ncss) or pedicle flaps (open or tubed) Split grafts include
Thierseh intermediate, stamp, Reverdin and Stent types
Free grits should be given first consideration because of
stmplicity

The Thiersch graft 1s 2 thin epidermal spht thickness
type that 1s extremely useful for any surface defect and
grows well on most tissucs, even if they are infected It will
not control underlying fibrosis but may be used temporanly
to facilitate healing, 1t can be excised later and replaced by
a thicker graft

Intermediate spht thichness grafts might well be called
thich Thiersch grafts and may be cut to include 25-85% of
the total shin thichness The thicker ones have many ad-
vantages of full thickness grafts but are simpler to use The
thinner ones have almost replaced Thiersch grafts smnce
they mclude more dermal clastic fibers These grafts func-
tion well on practically all extremity defects except the
flexor surfaces of the hands but may be used here 1f there
15 a good subcutaneous fat pad Neck and axillary contrac-
tures do well when replaced with large spht thickness skin
grafts Successive ‘crops ’ may be taken from the same donor
site at three to four week intervals if the grafts are cut
reasonably thin

Stamp grafts are thin spht thickness grafts cut into small
pieces and are used to cover large surface areas Functional
and cosmetic results may be poor because of fibrosts, but the
use of these grafts may be necessary when donor sites are
bmited. Intervening areas heal by secondary intention

Reverdin (pinch or Davis) grafts may be used temporarily
when donor sites are inited However, there are fewer takes
and a poorer functional and cosmetic result than when the
thin spht thickness graft 1s used

(4) 8. Clin. North America 351203209 February 1955
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Stent grafts are thin split thickness grafts wrapped
around a mold and used for irregular surfaces and n cavities
where even pressure 1s difficult to obtamn The mold 13 made
with softened dental modeling compound or dental stent and
removed 1n about one week

Full thickness (Wolfe) grafts give the best cosmetic and
functional results but offer the most difficulty 1n obtaming
growth They are used on the face and flexor surfaces of
hands and fingers The wound should be clean and have a
good subcutaneous fat pad Perfect hemostasis and firm
pressure for 14-21 days are necessary

Pedscle flaps are used for extensive reconstructions about
the face, when maintenance of graft viabihity 18 doubtful and
when transfer of a subcutaneous fat pad slong with skan 1s
necessary Tubed pedicle flap procedures take more time,
but there 18 less chance of contamination The length of the
flap may usually be 234 times 1ts width, and the flap 15 left
m place about three weeks

Donor areas must be chosen with thought to the tvpe af
skin location and amount required Grafts or flaps from
other persons are unsuccessful except 1n 1dentical twins

Repair of Loss of Substance of Diaphragm with Peduncu
lated Grafts of Skin and Subcutaneous Tissue Experimental
Research on dogs by M Bogetts, S Fabri C Bubbio and E.
Fava® (Unitv of Tunn) resulted i more sohd transplants
and more consistent takes than reported with free autoge-
nous grafts

TecuNic—An L shaped incision is made wathin the skan ity ver
fical branch runming parasternally from the 2d intercostal space and
connecting wnth the horwontal branch corresponding with the 9th
to 10th paravertebral space. Final size of graft is determned accord
g to extent of digphragmanc injury Epithelum 13 removed from
cut graft, retunlag pedicle of subcttaneons tissue posteriorly The
edge of the graft iy sutured to diaphragm with mterrupted no 6
Nylon suture, with the transplant under tension. The thorax is closed
without dratnage if pedicle 13 sunk and wvcrcdtxmmmding thun

fltn 500 000 units/day 18 given for & w
Pc’xi‘l:'clvc dogs were operated on Results were observed

falled at
by fluotoscopy and x-ray until two ammals were

Z{nonths, eight at 4 months and two at 10 months The dia
phragm was intact and mobile, both 1n dogs with only par-

(5) Minesva med. 45:1698-1704 Dec 27 1954
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tial «ubstitution of the diphrigm n wihich the phrenic
nerve wis spared and 1n those with complete substitution
after ablation of the phrente nerve The grafts attached per-
fectly in all The pedicle of the graft was transformed into
a large cord which was well vaseularized during the first
months, but after 10 months <howed condensation and
atrophy It was deprived of important blood supply, where-
as the hmbus of the graft was cvidently nourished across
the adhiesion with the pulmonary base ind sometimes across
an omental adliesion

Hictologically, there was complete fibrous metaplasia
of the graft, especially 1n the part derned from subcutaneous
tissue. The lyer derved from the dermis showed some
cpithchial chametenstics of sebaccous glands and hair fol-
licles, without epithehal cysts, except mn one case 1n which
epithelium removal was not perfect. Microscopically there
was some cyst formation, two months after operation No
operation failed because of suppuration or necrosis of the
graft or rupture of the dinphragm

Dynamics of Inflammation and of Repair V Phenomena
of Leukocytosis and Fever were studied i two series of ex-
Peniments on rabbits by Virgnl H Moon and George A Ter-
shakoy ec® (Univ of Miami) In one, cffects of thermal inju-
neswere obseryed and 1n the other responses to intravenous
1mjections of extrcts of varous tissues and of protein split
products

Extensis e mnjuries from heat or cold caused a sharp nise n
the leukocyte count 1n cairculating blood These injuries were
followed by hy pothermia, whereas hyperthermia occurs after
burns 1n man Varations m temperature and 1n leukocyte
count follow ed intravenous injection of watery extracts of
normal tissues Rise mn temperature generally occurred 1n
Some instances preceded by a transient decline Moderate
to severe leuhocytosis followed the injections usually pre-
ceded by varying periods of leukopemia. Similar variations
'n temperature and leukocyte count followed njections of
several products of protemn digestion In some instances
shock was apparent and 1n a few cases was fatal Necropsy
findings included visceral hyperemia, severe degeneration
ﬂmosxs 1 liver and kidneys

(6) AMA Arch. Path. 58 285293 October 1954
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Reactrons to burns, freezing and 1njections of tissue ex
tracts and of protewn derivatives appear related to nonspe-
afic reactions evoked by protein-containing substances
These include many bacterra, pathogenic and otherwase,
and their products, blood and serum, both normal and 1m
mune, exudates, such as blister flwd, pleural and ascitic
fluids and cerebrospinal fluid, protews, meluding egg al
bumen, serum alburmuin, nucleoprotens, fat-free milk, casein,
zemn and gelatin, proteoses, peptones, polypeptides and other
products of protein cleavage and extracts of Jeukocytes, of
various tumors and of cartilage, spleen and other normal
organs and tissues.

The numerous agents which cause fever and leukocytosis
mclude endogenous, or native, 3s well as foreign proteins
A small local burn of the skin causes prompt immigration of
leukocytes into the area and local temperature nize. An ex-
tensive burn immediately causes & lugh leukocytic count—
30 000-50,000-—and pyrexia. In the former, reactions are at-
tributed to substances released locally from damaged cells
m the latter 1t 1s suspected that the same substances re-
leased 1n large smount produce the same features systemical-
ly as part of the alarm reaction.” In view of the number
and diversity of substances which produce these effects, 1t
seems iffogical to attribute them to individual chenucal en
tities

It 13 uncertamn whether vanations 1 temperature and
leukocvte counts are direct effects of protein substances on
the heat-regulatory center and bone marrow respectively
or whether the effects are medrated through the endocnine
gystem

Effects of Air Conditioning on Operating Room Air Con
tamination were inveshgated by C R. Edwards, C W Mc
Grady Jr and Audrey M Funk' (Umv of Maryland)
Bacterial counts determined 1n four operating rooms on a
general surgical service before and after stallation of air
canditiomng showed a 53% reduction m total colony count
per position after air conditioning Colony counts of cultures
taken at different heights showed no sigmficant differences

Bactereria in Anorectal Infections Edward J Lowell

(1) Am. Surgeon 21 188-194 arch, 1955
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Jr* (Temple Unin ) correlated pre- and postoperative blood
cultures with cultures of purulent material obtamned from
surgically treated anorectal abecesses Of 35 patients, aged
6 months to 57 years, 439, had ischiorectal abscess, 26%
postanal 235 peritnal, 59 each levator and pelvirectal ab-
scesses and 396 nfection i the pernnal apocrine glands
Associated cry pitss was found 1n 6652, and 465 had fistula
Postoperitine blood cultures were obtamed 12-15 hours
after surgery

Bacterial growth of thie 1bscets material with orgamsm
wdentification was obtained 1n 33 patients Lscherichia colt
were found in G095, staphylococer mn 23%, bacteroides 1n
205, streptococer in 1755, proteus m 115 and diphtheroids
and paracolon in 6% erch Mixed infections were found m
49% Incadence of 5.7% po<itive pre and postoperatn e blood
cultures was found 1n association with anorectal infections,
with positin¢ correlations betw cen blood and abscess organ-
1sms No positine blood cultures were found mn 35 controls
without anorectal iscase

Failure to institute proper surgery for anorectal miections,
meluding eryptitis, may result m pathogemic bactererma,
despite the use of antibiotics

Permanence of Antitetanus Immunization 1s discussed by
Edward S Stafford, Thomas B Turner, and Leon Goldman®
(Johns Hoplins Univ ) Since the expertence of the British
Army tn World War I 1t has been assumed that a single
njection of tetanus antitoxin, given soon after an injury,
Produced a high degree of protection agamst tetanus, and
the prophylactic use of 1,500 units of antitoxin has been ac-
cepted practice Since 1940, however an inereasing portion
of the United States’ population, mncluding all members and
veterans of the Armed Forces since 1941 and many chil-
dren has been actively immumnzed against tetanus toxn

In this study antitoxin levels 1 the serum of 175 persons
were determined before and at mtervals up to 14 days after
an antramuscular mjection of 0.5 mi fld tetanus toxord.
Eﬂbjccts were divided into three groups In group 1

3 Rocky Mountaln M J $2:123.125, Febroary 195§
) R Bl e M e e o
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were 72 veterans whose last tetanus toxoid 1njections were
5-11 years before. All had a measurable level mtially and
75% had serum fevels of 005 umt/ml, or higher (Simnce
World War I 01 umt/ml has been accepted as a protective
level ) About the fourth or fifth day after the booster dose
the serum antitoxin level began to nse. There was a large
mcrease by 7 days, and at 14 days the level reached at
least 10 units /ml 1n nearly all. In group 2 were 73 persons
who had receved tetanus toxord within the past five years
Of these, 93% had imtial antitoxan levels of 005 umit/ml or
higher, and the median level was about 10 times that of
group 1 In the third group were 30 persons who had never
received tetanus toxoid. Antitoxin was not demonstrable n
any of these mitially, nor 1n any of the 15 whose serum was
examined up to 14 days after injection of toxoid

Serum antitoxan Jevels after intramuscular injection of
1,500 unsts of tetanus antitowan are usually 0 1 umt/ml. at 24
hours, 0 15025 umit at 4 days and 01 unit at 7 days Thus
the four day period before antitoxin increase after a booster
dose 13 no longer than that needed to reach peak levels
after passive immunization Moreover serum antitoxan 13
elimipated faster 1n passively mnmumzed sensitiye persons

The therapeutic value of antitowin for clinieal tetanus
15 not disputed but the prophvlactic value of one njection
of 1500 units 1s doubttul A review of 169 cases of tetanus
treated n the general hospitals of Baltimore mn 1929-53
showed that chimical tetanus did develop despite prophylac
tic use of antitoxmn and that 1ts mortality rate was not de-
creased This suggests that bacterial growth and toxin pro-
duction continued after the antitoxm was excreted and/or
neutrahzed Durning this 25 year period tetanus was seen in
ouly two persons who had been actively immunized. One re
covered without therapy and the other after only one dose
of antitoxin

It 18 recommended that in treating mjuries a booster
dose of tetannus toxoid alone be given to persons known to
have been actrvely immumzed Some method must be found
to 1dentify these patients It 15 suggested that local health
departments consider the establishment of a permanent im
munization roster
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Deceleration, Highway Mortality and the Motorcar \c
cording to Horee L Campbell' (Denver), the motorcar has
hilled more people sn 50 vears than all our wars put together
Each year for the past 20 more than 35000 have been
killed and over 1,500 000 inyured in the United States From
70 10 9055 of thexc deaths and injuries might have been pre-
vented by rudimentary provivion for control of deceleration,
te the safety belt a< uced in urplines When the motorear
stops suddenly, occupants continuc i motion and are killed
by blows from the ear interior or by objects outside the car
The <olution 15 to keep the occupants in ther seats They
should ‘strap on' the vclncle 1nd tahe advantage of its pro-
tectine armor in 1 crich The erash of 1 vehicle travehing
at 30 mph represents 2 decelerttion 13 times the acceleration
of gravity (32.2 ft /sccond/<ccond) whereas that of the
occupant agamnst the mtenor repre<ents a crash of 180 G

Unn ersal use of the <eat belt would save thousands In
addition, correct de<ign of the car terior could solve this
problem Phy sicians <hould lead the public in demand for a
degree of motor car <afety which 1s well within the reach
Of[[;;cscnt technology routd

recognizre
the gk Mﬁo}o Br Camplflll!;“\: dlﬁ&"a:;lmer’ Caneer polio-
mychtis and other infections are dwarfed by comparison. In addition to
mesures to protect us from the effects of sudden deceleration, Whé not
by reduce the speed potential of the automobile at the factory? Speed

» major factor in most acadents. Is it really necessary that we should
80 faster than a mile @ minute?—Ed.

Factors Determining Mortality 1n Patients with Acute
Head Injury Alex W Ulin Axel K Olsen and Wllam L.
Martin® (Hahnemann Med College) state that aside from
brain damage, the factors determiming mortality m patients
With acute head 1njury are the same as those i trauma gen-
crally shock, asphy<ia mjury to other systems, concomi-
tant medical disease, infection and thermal and radiation 1n-
Juries Tt 1s often difficult to admt to the hospital all patients
with possible head injuries, and so, on the basis of 1000 con-
3ecuttve hospitalized patients with acute head injury a clas-

sification (see outline) has been made combmning chinical
and Pathologic approaches and enabling the house phystcian

_—
1
36 1036-1058, December 1954
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njuries 1< 7 49, but the mortality for the 1000 scriously -
jured in the pre<ent serics was 40-60%¢ Serious brun dam-
age my preclude 1 good result regardless of treatment,
however, the management of other factors causing death
hould be examined for possible nnprosements

Fat Embolism Clinical and Expenimental Study of Mech-
amisms Involved was made by Roy L. Swank (Portland,
Ore ) and Gordon S Dugger® (Chapel Ihll, N C) Cerebral
fat emboliem 1y occur early after injury without pulmo-
nary symptoms In tlns study, lean and fat rabbits had a
femur fractured or thigh muscles erushed and were then
hilled 1t various antervals by an overwhelmmg dose of
nembutal® or exsangunation The bruns and lungs were
stained for fat by sudan 111 or the modified Marchi technie
In the lungs, fat globules were found mn arterioles, capillar-
1es and qlveol: In the brams, they were found mside the
lumen of small blood vessels or in the wall or perivascular
tissues of smaller arterioles and capiianies and were 10 times
commoner in the gray than in the white matter Very hittle
fat was contained m macrophages

Amount of fat globules 1n lungs and bran did not change
much after muscle crushing How ever, when one femur was
fractured, fat i the brun mcreased three to six hours later
and then decreased, and fat 1n the lungs mcreased signifi-
cantly after 2448 hours Amount 1n the lungs 24 hours after
fracture was significantly ligher in {1t animals than 1n lean
ones A 48 hour fast before they were hilled appeared to les-
sen the fat content in the lungs of fat amimals 24 hours after
fracture Large fat meals did not cause significant hipemia
or alter the fat content of lungs or brain Death from ex
sanguination caused much less fat in the brain and lungs
than death from an overw helming dose of nembutal ®

An mmportant source of fat embol: 1s circulating fat glob-
ules held 1n suspension much of the time 1n the capillaries
of the general and pulmonary arculation The crculating
fat probably has sts ongin 1n the chylomicra and 18 increased
¥ heavy feeding for several weeks and decreased by fasting
The lungs function as a filter m the vascular system and
normally prevent showers of fat to the bram \Vhen vascular
m"\tls reduced, as after nembutal® anesthesia or shock due

®) Sary, Gyner. & Otet. 98:641-652, June, 1954
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to fracture of the femur, globules of fat held 1n the general
circulation are probably washed out of the vascular bad and
to the lungs, where they quickly pass through the re
laxed vascular bed and find their way to the bramn and
general crculation again Amount of fat in the cerebral
arcufation may become sufficient to cause serious tssue
1schemia and pathologic changes After a fracture the fat
content 1 the blood probably increases immediately be
cause of the addition of bone marrow fat and the excess
becomes a part of the freely arculating fat

Dark field exammation of whole blood to determine the
amount and size of the circulating fat globules would aid
in early diagnosis of fat embohism Fat embol may be
minimized by quickly setting fractures preventing shock
and deep anesthesia and giving patrents little food, mostly
fat free, for 48-72 hours after injury

[Almost certamly many cases of fat embolism are urrecognized, be-
catse too often the condition 18 not thought of and the necessary exami
nations are not made.—Ed.]

Insulin Hypersensiivity m Acute Experimental Burns
Clarke L. Henrv Raymond J Lichter and John C Daw?
(Brooke Army Med Center Fort Sam Houston Tex ) de
termined the potassium concentration 1n the femoral artery
and femoral vewn blood of dogs with a standardized burn of
the leg and 1n unburned controls either with or without
prior insulin admimistration A state of hypersensitivity to
mnsulin as reflected by plasma potassium depression, was
evident after the burn The depression was much more pre
cipitous 1o the mnsulin burn ammals than o the msulin
controls Maximal depression appeared in 30 munutes post-
burn time 1n the former as compared with 2 hours w the
latter The depressive effect of nsulin on plasma potassium
concentration was sustained fonger in the msulin burn than
1n the msulin control series

The arteriovenous gradient was mamtaned m the msubin
burn ammals after insulin admimstration Concentration
of potassium was lower 1n the artenal than in the venous
blood. This was not seen at any time 1n the controls This
gradient mantenance reflects a continued loss of potassium
from the burned Iunb and suggests that the msulin effect

(4) Sarg Grnec. & Otet. 100 265267 March, 1935
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of plisma potassium concentration depression 1s probably
one of plasma clearance, most Iikely via promotion of gly co-
gen and potassium deposition 1n the liver and normal muscle
mass

Quantitatinely, 1t appears that the over-all depresstons
of potassium concentration of the msulm burn and nsulin
control amimals are of essentially equal magmtude. In the
former however, there 1s depression not only of a normal
arrculating plasma potassium level but also of the tendency
toward an otherwise mncreased potassium concentratron as
produced 1n the standard burned ammals At five hours
postburn time, both nsulin burn and insulin control ami-
mals have plasma potassium concentrations approaching
normal preburn levels The respective recoveries to normal
throughout the remainder of the postburn periods of obser-
vations are not dissimilar

Referred Pain from Skeletal Muscle Pectoralis Major
Syndrome of Breast Pain and Soreness and Sternomastoid
Syndrome of Headache and Dizziness are described by
Janet Travell® (Cornell Umiv) A trigger area 1s a localized
spot of deep tenderness with a lowered deep pamn threshold
1When a portion of 2 muscle contammung a tngger area 15
touched, the muscle twatches and pan 1s usually referred to
a remote area. The referred muscle pain follows a constant
pattern indicating fixed anatomic pathways which link the
tnigger area with its reference zone or its representation
i the central nervous system The patterns do not follow
a simple segmental distnbution or match the locus of a
pertpheral nenve, The pain may be contmuous or discon-
tinuous and patients can locabize 1t preaisely It 1s ac-
compamed by referred deep tenderness but no abnormal
neurologic signs High mtensity pain may be accompanied
by lowered slun resistance lowered skin temperature, sweat-
g or a wave of pilomotor shmulation due to autonomic
reflexes

Factors which commonly preapitate pamful muscle
spasm with referred pain are (1) sudden trauma to musculo-
skele‘tal structure, (2) unusual or excessive exercise, 3)
chilling of the bady, (4) immobilization (5) acute visceral
leston such as myocardial mnfarction or appendicitis with

(5) New York J Med 55 331340 Feb, 1 1955
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localized reflex spasm of the skeletal musculature, (6) acute
arterial closure 1n the extremities, (7) rupture of an mter
vertebral disk with nerve root pressure and (8) acute emo-
tional stress Conditions which predispose to trigger mech
amsms are (1) chronic muscular strain, (2) general fatigue,
(3) acute infectious 1llness, (4) chromic focus of infection,
(5) nutritional deficiencies, (6) progressive lesion of the
nervous system, (7) nervous tension, (8) syndromes of the
menopause and male climacteric and (9) hypometabolism
with creatinuria.

Of 13 women and 1 man n the fifth and sixth decade, with
unilateral breast pain and soreness mediated by trigger
mechamsms i the lower part of the pectoralis major mus
cle none had a breast lesion Treatment was procamne in
filtration of the related trigger area and ethyl chloride
spray A single trigger area was found m five patients nine
had multiple areas All had complete or strking relief
from symptoms Treatment was spaced at intervals of 4-34
days and more than four treatments were never needed
Most patients were followed for a vear or longer

Attacks of dizziness imbalance and usually headache
mediated by tmngger mechamisms i the sternocleidomas
tord muscle were found 1n 21 females and 11 males, aged 11-
81 Vertigo was accompanied by sudden falls and ataxia.
Nausea accompanied severe attacks Frontal headache was
severe mn 18 dull m 9 and neghgible n 5 The anterior
portion of the muscle refers pan to the forehead orbit
face and throat while the mnferior portion refers 1t over the
sternum Most patients had multiple trigger areas 1n both
parts of the muscle and had climucal features of both Treat
ment was local blocking of the trigger areas with procame
mfiltration and spraymng of the neck with ethyl chlornde
Results were satisfactory mn 8 patients with stramn of the
muscle, 1n 10 of 11 with infectious illnesses m 6 of § with
hypometabolism with cfeatinurta and m only 1 of 5 with
psychogenic stress Most patients were followed for over a

ear
v Conjoined Twins of Kano Ian Aird® (Postgrad Med
School Londen) describes surgical separation of conjoined
twins

(6) Brit. 3T J 1831837 Ape 10 1954
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Newborn female twins were joined by a bridge which extended
from the sixth costal cartilage to the navel The bridge was 14 cm.
in its vertical drameter and 37 cm. 1n arcumference (Fig 1)
There was a single common navel, and an umbilical hernia depended
from the lowest part of the bridge The herma could be mnvagated
into both peritoneal cavities. There was a firm ring of muscle around
the nech of the herma. The lower part of the bridge could be com-
pressed so that ats two walls met but the upper part could not be
compressed and hard tissue, presumably cartilage, appeared to arch

1.—~Con twine, (Courtesry of I Brit M.
m‘l‘u M}oh:cd ¢ of Ard, J 1831837 Apr 10

over the top of the brndge. X ray studies showed completely sepa-

rate gastrontestinal and unnarf' tracts and gallbladders However

it was believed that a piece of liver stretched across the top of the

bridge. ECG studies revealed different heart rates. One twin had

dextrorotation of the heart.

Studies with radioactive red cells showed that 41 ml. blood crossed

:he/bnditc n :ac;h;ddxrcctﬂx]on ck:'eqa;;mutc. It was believed that 5 10
nurute cros m the skin muscl

thr'gggh e Crossed i the e and 30-35 mlL/munute
e were separately anesthetized with n

oxygen. The bndge of tissue was approached antellflrgrl;; O"I?hiesakll]g

and muscles were divided and the peritoneal cavity entered at th

lower part of the wound the liver could be seen m the upper emf
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The peritoneal cavibes commumeated freely below, but above were
separated by a slender verld The falaform bigaments, which were
attached to this partiion and the vemns surrounding them were
divided. The bridge of cartilage was then cut and the common ltver
was divided separating the two nfints The abdomnal wall of each
nfant was then closed. The hermas were reparred but the poor

Fig 1 Sorviving twin (Courtesy of Alrd, 1 Drit A F 1 831237 Apr 10
1934 coprnght reserved.)

quality of tissnes at the lower end of the wotnd did not allow a
strong closure, At the end of surgery two apparently normal and
separate mfants were obtuned. One mfant collapsed one hour post

tvely and died despite heart massage. Autopsy reveated no
cmus cause of death except stall adrenal glands, which were abott
one third normal wesght. 1t 18 possible that the surviving snfant had
sapphied adrenal hormones for the tvo The surviving wfant had an
utieventful recovery and 1s nornmal except for dextrorotation of the
heart (Fig 2)
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[Although separation of conjouned twins {s becoming a fairly frequent
procedure tlus case lad so ymany unusual features it scemed of interest
to present it here. The possibality that one twin supphed the other with
adrenal hormones s 1ly mtcrcstm;z——Ed.L

Simple Method for Inducing Hypotherrma 1s described
by Brian Blades and Howard C Pierpont? (George Wash-
ington Unnv ) Circulating blood 15 cooled directly by bath-
ing the pulmonary vascular bed of lung, aorta and pleura
with cold physiologic saline Osverflow 13 siphoned off Thrs
1s more rapid than skin cooling and can be temporanly dis-
contintted 1f ECG changes indicate myocardial anoxia, and
it permits immediate treatment of ventricular fibrillation

Preliminary experiments m 15 mongrel dogs showed a
temperature drop from 39 to 26 C i an average of 67.8 min-
utes Levels may drft one degree loner after flow of cold
solution 18 stopped Warmung 18 accomplished by flowing
saline at 45 C over the lungs and mto the pleura, and
generally requires half to two thirds the time for cooling

Man 25, with aneurysm at the aortic arch, had myocardul anoxia
nine times during cooling Flow of cold saline was discontinued and
mverted T waves reverted to normal after 9 or 10 heart beats Cool-
mg was then resumed. Body temperature was lowered to 30 C. 1n
2 hours 35 minutes Warmng red 1 hour 55 minutes Aneurys-~
morrhaphy required 18 minutes Postoperative course was unevent-
ful and he was discharged on the 11th day Potassium levels did not
change during or after operation.

Incorrect preoperative diagnosis was mediastinal tumor Intra
thoracic cooling was begun as soon as correct diagnosis was estab-

lished without redraping closing the chest for shin cooling or any
sumilar delay

[Any suggestions about the best method of accomphs coo! in
the use of the new procedure of hypothermia are w:lsoﬂi Ithﬁlﬂd

mnﬂutmegd.nnapleoﬁhypotherm}auheretomyasapnchcdagmt
m surgery —Ed.]

Prolonged Experimental Occlusion of Thoracic Aorta
during Hypothermia has given such good results that J
Cuthbert Owens A E Prevedel and Henry Swan® (Umv
of Colorado) believe 1t possible to perform major abdominal
surgery 1 a bloodless field by occlusion of the aorta above
the celiac axis during hypothermia sn man

Healthy dogs were anesthetized and endotracheal tubes
were inserted The dogs were hyperventilated with pure
oxygen to produce respiratory alkalosis The animals were

Ann Surg 140 557 562 October 1954
g; AJMA Arch, Surg. 70-9597 Janmry 1958
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then immersed 1n 1ce water until rectal temperature was 29
C The dogs were removed, and 1o 10-15 minutes rectal tem-
peratures dropped another 3-6 degrees Lowest tempera-
tures were 23-26 C After closure dogs were placed m a
water bath at 45 C until rectal temperature was 30 C. and
spontaneous respiration occurred

The upper third of the aorta was occluded m five animals
m hypothermia for 90 minutes and m two for 180 minutes
In a second series, the middle third of the aorta was occluded
for 90 minutes 1n seven ammals and 180 minutes i two No
neurologic changes were observed 1n any of these 16 dogs,
although there was a 509% mcidence of hindquarter paralysis
when the thoracic aorta was occluded 20-30 minutes 1n a
control series of 36 normothernmic dogs Renal function
studies made before and after operation suggested that no
renal damage had occurred. Oozing of blood 1 a previously
dry wound, observed after the aorta had been occluded for
more than two hours, necessitated further ligation of vessels
Bloody mucus diarrhea lasting 2448 hours postoperatively
were also observed, but there was complete recovery There
were no deaths Occlusion of the thoracic aorta during hy-
pothermia up to two hours seems safe enough to warrant
chinical trial.

Circulatory Capacity, Consumption of Oxygen and Cere-
bral Vascular Resistance of Man in Artificial Hibernation
Produced by Hypothermia were studied by F S Feruglio,
P Rumt and L Ruw® (Umiv of Sassam, Italy) Normal
adult subjects 1n artificzal hibernation had shight reduction
in arterial pressure and mcrease 1n pulse rate, pronounced
reduction 1n respiratory rate normal saturation of oxygen in
artenial blood and moderate decrease of arteriovenous oxy-
gen rat10 1n cerebral blood. No definite conclusions can be
made concerning hemodynamics and cerebral metabolism

The quantity of blood supplying the bram n a given umt
of time during hibernation 13 reduced by two-fifths com-
pared with median normal values and controls as determined
by the Kety technic Cerebral metabolism expressed 1n cc.
of oxy gen consumed/100 Gm bram/minute appears reduced
to half of median normal values The index of cerebral vas-
cular resistance calculated from medman arterial pressure

(9) Mhmerva med 43 16351660 Dee. 19 1934
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and cerchral circulatory cipacity seems defimtely mcreased
during hibernation

Trom these dnta and from hnowledge of the regulatory
mechanism of cerebral eirculation, the authors conclude that
m artificn! hibernation produced by sedatives and antispas-
modic drugs and cooling, the brain reduces inflow of blood
by 1n autonomous mechamsm Despite reduction of cerebral
cireulation, the quantity of blood flowing to the bramn 1s
more than adequate to mauntain function of the orgamsm
Probably, during artificial hibernation, reduction of metabo-
Iism allows the brain to tolerate without danger later re-
ductions 1 blood supply

Cross-Circulation and Tissue Reactions in Parabiosis were
studied 1o rabbits by Richard H Andresen, Clarence W
Monroe and George M Hass! (Presbytenan Hosp, Chi-
cago) Rabbits of the same stram, but not tughly inbred
were united 1n parabiosis by surgical anastomosis of the
ears During the first few days, tissues umted almost as
perfectly as comparable tissues of single controls Mutual
nterpenetration of granulation tissue of the two amimals
was sufficzent to establish cross-circulation and a firm col-
lagenous union across the plane of anastomosis 1n three or
four days Even the dermal epithelium grew together to
bndge the umted granulation fissues with a contmuous
multilayered epithehal surface

As healing progressed to completion 1t had to compete
with an inflammatory reaction of gradually increasing in-
tensity on each side of the zone of contact of granulation
tissue. This reaction ordmanly of equal magnitude on both
sides of the contact zone usually reached maxymal intensity
10 two or three weeks then remained unchanged. First evi-
dence of the reaction was mild angutis detectable in the zone
of apposition of homologous granulation tissues on the third
or fourth day In the next few days, progressive angutis
was obscured by linear interrupted areas of acute necrosis m
the appositional zone with conspicuous margmal accumula-
tion of polymorphonuclear leukocytes external to which a
broad granulomatous zone of monocytes and lymphocytes
with numerous vascular channels showed various degrees
of angutis

(1) AJLA. Arch. Path, 58 455474 November 1954
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Gradual development o1 this incompatibilitv reactio
accompanted by partial reversal of healing for dunn
second week of parabiosis cross-arculation eould n
demonstrated, and the once-united dermal epithehum
rated as the subjacent mcompatibility stromal reactio
veloped Despite this reversal of healing ears rem
firmly umited by bundles of collagen and reticulum su:
mngly resistant to the generally destructive effects o
reaction Not all incompatibibity reactions of the <am
were 1dentical, but differences were 1n degree rather th
basic pattern of reaction Reactions of two members
pair nwere not alnays identical. Chnrcal records and
mortem findings 1n these cases revealed no explanatio
the differences If there 15 an mtoxication due to parat
union 1n rabbits no consistent pattern of systemic b
pathologic changes has been found to be correlated witl
mtoxscation

Melena Survey of 206 Cases 15 reported by Jame
Rives and Robert O Emmett® (New Orleans) Seven ¢
in which melena occurred as a termmal event xnd
found only at autopsy are not included in the statis
analysis

The cause of bleeding was found 1 94 of 199 coses 1t
equivocal in 51, and no cause could be detected 1n
Eighty-one per cent of the patients were over 40 and
over 60 Hemorrhage 1n the decades duning which deger
tive diseagses are prevalent had a decided influence on
final ontcome of the bleeding episode

In petients mn whom the canse of bleeding was dehn:
found or beheved to be found the common lesions were
tic ulcers (48), colon diverticulosis (33) and muscellamn
diseases of the rectum (41) Only 10 lesions were foun
the small bowel which may have accounted for the bl
ing Four of these 10 bleeding sites were equnocal Mas
melena was rarely due to polyps of the bowel No rela
could be estabhished between sey enty of the hemorrhage
any particular type of lesion

Terminal hemorrhage occurred mostly in patients v
severe jaundice urema blood dyscrasias and advanced

(2) Am. Soryeoo 20 458470 May 1954
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unoma In three patients acute gastric ulcertions occurred
Jate 1n a prolonged illness

A satisfactory history and physical examination proved
the most rehable method of finding 2 hikely ciuse for hem-
orrhage. Roentgenogrims and laboratory and endoscopic
studies were smaluable m confirming the chnical mmpres-
ston 1 many cases and 1n detecting an unsuspected site of
bleeding 1n some. If there was a suggestine gastroduodenal
lesion, x ray studies were made even though active bleeding
was present Large blood clots i the stomach or duodenum
do not interfere with the x ray technte as much as was
thought previously Surgical exploration for diagnostic pur-
poses was most unrehiable

Of the lesions producing massivc hemorrhage 85% were
bemign

Surgical Emergencies in the Newborn are briefly reviened
by Colin C Ferguson® (Unnn of Mamtoba) Esophageal
atresta tlone or assocrited with tracheoesophageal fistula

L0

S
Flg 3 —\arlons types of esophageal atresln and fistnls
(Courtesy of Fergaom C. G Camadr AL A. ) 72 7582, Jan 15 1955 " foomm

Manitoba AL Rev 34.267° 1954)

(Fig 3) occurs once n every 2,500 births Type 3 1s en-
countered 1n 9% of cases Cyanosis due to aspiration of mu-
cus 1s frequent The infant takes food greedily for the first
few swallows but begins to choke cough, frequently turns
blue and vomits Diagnosis 1s made by passing a no 8 or 10
(French) uarcthral catheter down the esophagus mto the
stomach If the catheter meets with obstruction the diag-
nosis has been made. Todized o1l may be mtroduced fgr
x ray corroboration Continuous or frequent intermittent
suction of the upper esophageal pouch should be begun and

() Camd. M. A.J 72 7582 Jan 15 1955
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surgery planned The baby’s head should be elevated 30 de
grees to mmimize reflux of gastric juice

Symptoms due to congemital diaphragmatic herma, usu
ally on the left depend on the degree of compression of
pulmonary tissue Most infants have mild or intermttent
cyanosis, dyspnea and sometimes vomiting Breath sounds
are usually absent and occasionally perstaltic sounds are
heard. X-rays usually demonstrate the defect, but when the
diagnosis 18 doubtful, a barium enema can be given. Surgical
reduction of the herma and repair are indicated as soon as
diagnosis 13 made, Abdominal ncision 1s preferred, 1t 13
easy to pull the displaced viscera down as adhesions are rare
and the diaphragmatic defect 18 easily repaired In about 20%
of cases there 18 an associated malrotation of the mtestines
which can easily be recognized and corrected

Intestinal atresia should be suspected 1n an infant who ap-
pears normal at birth but starts to vomt shortly after feed
mngs are started A flat and upright film of the abdomen
will usually be diagnostic. Barium or lipiodol® enema will
usually only confuse the 1ssue, Gastric suction should be
started immediately Retrocolic duodenojejunostomy should
be done 1n duodenal atresia side-to-side jejunojejunostomy
i jejunal atresia or side to side 1leoileostomy mn tleal
atresia

Infants born with malrotation may have no symptoms,
symptoms of intermittent duodenal obstruction or may de
velop symptoms of acute intestinal obstruction 1f a midgut
volvulus should occur Flat films reveal gaseous distention
if volvulus 1s preseat, or barium enema will demonstrate
the abnormally placed cecum Surgical division of attach-
ments of the cecum should be done With volvulus emer-
gency laparotomy 1s required.

Meconium 1leus presents an intestinal obstruction Surgi-
cal treatment consists of a double barreled Mikulicz 1leos
tomy Imperforate anus presents low intestinal obstruction
and no passage of mecommum If there 18 rectourethral or
rectovesical fistula abdommoperitoneal anoplasty may be
necessary Treatment of Hirschsprung s disense 1s proximal
colostomy with later resection of the distended area and
anastomosts Sacrococcygeal teratoma requires radical excr
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sion and omphalocele should be repured to prevent rupture.

Major Vascular Complications of Intervertebral Disk Sur-
gery After successful repur of an arteriovenous fistuln
which had resulted from previous operation for removal of
a ruptured intervertebral disk, Samuel P Harbison* (Unny
of Pittsburgh) collected 30 cases, mostly unreported In-
juries to the orta, vena ¢t and 1he 1essels occur uncom-
monlyv during operations for removal of lumbar mtem erte-
bral disk In over half the cases there was no external hem-
orthage hence the mnjury frequently 1s not diagnosed

These mjuries mav occur m competent hands and despite
gentleness of instrument manipulation One patient hic-
cupped violently, with sudden flexion of the lumbodorsal
spine, causing the pituitary rongeur to be driven forcibly
forward 1n another 1 piece of annulus fibrosus prerced an
arteniosclerotic aorta. Varnations in strength and thickness
of the anterior longitudinal higament and annular ring 1n
addition to pressure caused by the prone pomtion forang
vessels against the lumbar interspaces, may contribute to
occurrence of these accidents A biting instrument, such as
a piturtary forceps seems more dangerous than a curet.

Replies to Harbison’s survey indicated that in all deaths
w1thin 24 hours of operation fall 1n blood pressure and other
signs of shock were present. Unless excessne bleeding had
occurred dunng operation the true cause of postoperative
shoch was usually not recognized until too late Other 1m-
portant diagnostic signs included a palpable abdominal
tumor sometimes with a brnt usually increasing n size
and decreased or absent pulse 1n the affected extremity If
the patient had regained consciousness after anesthesia
pun nausea and vomiting often occurred If arteriovenous
fistulas developed characteristic bruits were heard several
were diagnosed first because of heart failure as in Harl
S0On 8 case

Treatment depends on prompt action involving control
of shockh and hemorrhage then restoration of vessel conti-
nuity 1f possible Successful restoration of function was ac-
complhished under emergency conditions 1n two patients by
closure of the rent 1n the vessel and 1 a third by end to-end
TC4) Ao Surr 140 342348 September 1954



42 GENERAL SURGERY

anastomosts Later, electine procedures for arterionenous
aneurysms can be used.

[Ths 13 a very tunely article. Harbison has done well to emphasize
!hcmomnatnrecftgcnscuhrmmplmnomofimtﬂcﬂnbnlduk
%ymmﬁmixmtsomplcmdmmuhaﬂmdwht

TECHNICAL CONTRIBUTIONS

Deforming 1in Gastroscopy with Silicone Bubbles in gas-
tric juice often pres ent an adequate view of the mucosa dur
ing gastroscopy Basit I Hirschow:tz, Robert J Bolt and
H Marvin Pollard® (Univ of Michigan) state that a silicone
antifoamng agent (DC 151 emulsion) will reduce the num
ber of instances of disturbing bubbling Of 82 patients pre-
pared with oral sthcone only 4 had sigmficant and 12 1nsig
mficant bubbling, whereas of 17 patients not so prepared
2 had gross and 8 had partial bubbling The sihicone does
not prevent interpretation of the mucosa of the stomach
Expenments mdicated that 20-50 cc. of the defoaming
agent given just before gastroscopy was most effective.

Rapid Bedside Test for Serum Chlonide and Bicarbonate
Further Investigation of Scribners Method was made by
Irene E. Roeckel® (New York City Hosp ) Deternmunations
of serum chloride on 50 spectmens with Scribner’s method
and with Sarfer and Kornblum s method showed the expect
ed deviation of £2% Serum bicarbonate determinations on
42 specymens with Scribner s method and Van Styke s volu
metric CO; method were in the expected range of deviation
of 24 vol. % mn 81% The Scribner method 1s an mmexpen
sive siumple accurate procedure for effectine control of
thernpy 1n cases of electrolyte acid base disturbance

Trenaic —Reagents include standard chlonde-carbonate solution
made of 132 Gm. dry anhydrous soditm carbonate and 585 Gm.
pure dry sodium chloride dissolved mn | L water standard N/10
nitric aad standard /10 sodiam hvdroride 049, diphenylearba
zone tn 935 ethyl aleohol as indicator phenol red color standard
made of 4 mg phenol red/100 ce. p-hydrone” buffer and mercunc
mtrate made of 1713 Gm fresh mercuric mitrate dissolved in 100

ce distilled water with 1 cc concentrated mtric acad added and
made to volume of 1 L. with distsiled water

(O G ) 27 649451 X t 1954
Cr Am J M Rc 254264 Aprl 1964
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1 or standardization bicarbonate titration 1s performed, using the
«taudard chlortde icarbonate solution as saniple. If the result is
25 1nEq/L. for carbonate nitration, the method 15 standardized, 3f
Tot the amount of alkali placed 1n the syringe 15 adjusted so that a
result of 25 mEq./] is obtaned The chloride of the standard soly
tion 13 then titrated. The method 15 standardized when 1 ce. mereurie
mitrate reacts exactly with an equal amount of the standard chlonde
solution.

A syrige 18 filled with the amount of scrum determined by stand
ardization and placed in a titeating test tube and agitated for 30 sec-
onds Lxactly 5 drops of indicator 1s added A syminge 1s filled with
the exact volume of alkali as determined by standardization and
placed 1nto the titrating test tube drop by drop As the red color of
standard 15 approached only fractions of a drop are delnered, until
the red color does not fade further The sodium hydroxide left
the syninge cquals the serum bicarbonate 1n milliequivalents/hiter
This figure multiplied by 2.23 will give the result in volumes per cent.

Tenth normal nitnic acid, 2 ce. 15 added. The mercuric mitrate
syringe 1s filled to the correct setting as determined by standardiza-
tion and drop by drop delivered into the titrating test tube until
a purple color 1s approached, then only fractions of a drop at a time
until the color does not fade further Each 001 cc. mercuric mtrate
cquals 1 mEq chloride/L.

Radicactive Sodium Clearance as Measurement of Effi-
cacy of Sympathectomy 1n Peripheral Arterial Insufficiency
John J Reinhard, Jr, and Ehzabeth Dituri’ (\Voman s dMed
College) studied clearance of radioactiv e sodium from an ex-
tremity as a measure of local tissue circulation before and
after sympathectomy in 12 patients with arteriosclerotic
penpheral vascular disease 1 with arterial spasm and 1 with
chronic venous msufficiency An injection of 2 pc. Na* n
1sotonic saline was made deep within the belly of the gas-
trocnemius muscle and counts were recorded 1 Kety s con-
stant (K) umts

Preoperatively, K values vaned from 0028 to 0085 Five
patients had an mncreased K value after removal of sympa-
thetic tonus four of these showed subjective improvement
and amputation of the extremity was avoided Amputation
was required 1n the fifth patient Of the mine patients who
showed no mcrease i clearance after sympathectomy sev-
en had further tissue necrosts while tno 1mproved Four
control patients with normal peripheral arterial perfusion
showed a typical increase in K values following sy mpathetic
block Tissue death 1n an arteriosclerotic extremity 1s of

(7) Ann. Sarg 14016774 Joly 1954
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to mcrease Pog and decreisc Pco- than normal subjects
Patients with bilaterl discase h1d no ability to increase
Pos and decrease Pcoa Some even had a decrease in Pog and
an accumulation of COs during voluntary hyperventilation
It 15 evident that the groups with uni- and bilateral disease
mnclude patients with a wide range of pulmonary reserve
All poor nisk patients had poor pulmonary reserve Maxi-
mal breathing capacity varied betw een 24 and 68 L./ minute
(average 46 L) None had any mcrease of Pos and there
was a CO; accumulation dunng voluntary hyperentila-
tion Of the 11 patients, 10 sunived pulmonary resection,
7 are respiratory cripples and cannot work, and of the 3
who work, 1 1s a respiratory cripple.

Paticnts unable to increase Poa and decrease Peo: duning
hy perventilation are considered to have poor respiratory re-
serve, Although most of them will survive pulmonary re-
section, they will usually be somewhat more enippled, but
they may have httle or no sputum and their general condi-
tion may immprove Patients with hittle respiratory reserve
should have Po_ and Pcos checked at intervals after sur-
gery With oxygen therapy the patient may have a good
color but pronounced COj retention Tracheotomy may be
performed early to improve ventilation and brning the patient
through the immediate postoperative persod The dead space
will diminish about 100 ml after tracheotomy and the

airway may be Lept clear by aspirations until the patient
can cough effectively

The recommendation for a tracheotomy 1s 2 very good point Prob-
nhl[ythisproccdure 1s not used often encugh— po 3

New Two-Way Needle for Blood Vessel Anastomonis, de-
scribed by Erwin R. Jenmings and R. Adams Cowley®
(Umv of Maryland) was developed to simplify the evert-
g matiress suture technic without altenng the basic su-
ture pattern. A curved needle pointed at both ends and
with the thread swedged 1n the center 15 used (Fig 4) The
needle can be passed 1n either direction without rey ersing 1t
on the needle holder

The needle 1s advanced through the vessel walls 1o one
direction and the forward tip when clear of tissue 1s grasped

(9) Surpery 371206207 February 1955
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with the needle holder and pulled on through (Fig 5)
The rear tip 1s immediately ready to traverse the tissue
n the opposite direction Thus no time 1s lost because of
repetitious unclamping, reversal and reclamping which are
necessary with the standard type of needle Early smpres-
s10ns indicate that this new two-wa) suture needle (Etin-
con) may be mvaluable in many of the standard blood v essel
technies

NUTRITION

Therapeutic Nutntion with Tube Feeding Morton D
Pareira, Emmett J Conrad Wilbur Hicks and Robert El-
man' (Washington Unn ) describe a practical method
used successfully in over 320 malnounished patients for
nearly 7,000 tube feeding days

Feeding mixture was made by suspending m water pow-
dered whole mitk nonfat milk solids calcum casemate dex-
trose, dextr1 maltose ® vitamins 1ron and choline 900 Gm
contans 3 500 calonies 210 Gm proten (336 Gm nitro-
gen) and vitamms and mnerals 1n therapeutic amounts
Sodium content was 1.8 Gm Water was taken at will For
standard daily ration by continuous drnp 900 Gm was sus-
pended m 1.8-24 L water For tube feeding by ntermittent
mstillation or oral ingestion, 900 Gm was suspended 1n
about 13 L, water

MeraOD —A polyvinyl tube of 2.5 mm external diameter (no 13
clear transflex) 1s used. For internuttent feeding the aliquot was 1n
Jected 1nto the tube with a 50 ml syninge through a no 15 gauge
hollow needle. For continucus drip the hub of the no 15 gange needle
was cormected to an adapter at the distal end of an ordimary rubber
tube leading from an open type (Salvarsan) flask. The usual glass
drip meter was mterposed m thus connecting tube so that drops
could be seen and flow rate regulated by a pinch clamp The end of
the tube introduced into the stomach was open. The tube has been
left i place ap to four months without clogging or producing 1rri-

tatton Rubber connections and glass drip and conta
cleaned or replaced every 24 hours P ner must. be

Indications for tube feeding included (1) anorexsa nery-
(1) JAJLA. 156:810-816, Oct. 30 1954
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clevated blood levels of pyrvate and lactate after intra-
venously adtnstered glucose

Lach patient had marked clinical improy ement after daly
admmistration of 900 mg ascorbic actd, 30 mg thinmine
30 mg nboflavin 300 mg macmanude, 6 mg pyndoxme
hydrochlonde 60 mg calewm pantothenate, 12 ppg vita-
min By 45 mg folic aaid and 6 mg ~itammn K. Tach
patient had an improyement Iy er function, mtrogen bal-
ance and 1n the lactate and pyruvate studres after 8-10 days
of the high water soluble vitamn intake

Prolonged Intravenous Alimentation Use of Polyethyl-
ene Tubing in Inferior Vena Cava or Common Ihac Veins

Flg 6—Relatln of tublng to femoral veln (Courtesy of P
Stemtan T W Fortwet dede 55 Sotsn Tone ransyy o T O G

15 described by Otto C Page and John 'W Stephens® (Port-
land Ore) Introduction of polyethylene tubing into 2 large
vein with large volume blood flow allows use of parenteral
therapy whenever necessary without discomfort and with
mimimal danger of complications Use of the common 1hac
vein or mnferior vena cava via the femoral vein 1s technically
the easiest method and probably attended by the fewest
complications

TecaNic—The mngunal area 1s shaved, washed
with zephsran®? and aleobol. The fe:norBXCd'ancry 18 ;naldpagzg,pa ;.rig
slan and subcutaneous tissue medial to the artery are infiltrated with
pracaine down ta the vein. 4 specsal thin walled Becton Dickinson
(3) Northwest Med 53 596595, June, 1954
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of fat admimstration, but there was a marked ncrease m
potissiuum exeretion
Two surgical patients who underwent subtotal gastrec-
tomy were gven cnough fat intravenously for six days (in-
cluding operatine d1y) to mamtain daily caloric intahes 1n
the 1800-2,000 range Ixtra calories from this source did
not alter the charactertstic metabolic response m a control
subjected to gastrectomy Negatne nitrogen and potassium
balances occurred mn all three, along with sodium retention
during the first weeh. Whether still lugher caloric intakes
can alter the response to this type of surgery remains to be
determimed
Despite these findings intrayvenous supplementation with
fat and other calorigenic nutrients 1s indtcated n the mal-
nourished patient preoperatnely and tn any patient who s
unable to take adequate food by mouth after the first post-
operatine weekh Without such intake, positine mtrogen bal-
ance 18 not mamiamed and the patient does not regain
strength and vigor
Intravenous Admumstration of Fat Emulsions Metabolic
and Clinical Studies are reported by Laurance W Kinsell,
Gilbert C Cochrane Marjorie A Coelho and George M
Fukayama® (Oakland Calif) Calonic and protern equilib-
rium cannot be mamtamed satisfactonly with sugars and
protein hydrolysates in a patient subsisting entirely on par-
enteral feeding over a long penod the solution lies 1n sup-
plementation with a fat emulsion suitable for intra\enous
use
Infusion of 400 cc of a 10% emulsion (with stability and
lack of toxiaity previously proved on ammals) for two hours
m a patient undergoing metabolic study caused no change
chmically Neutral fat content 1 plasma reached approxi-
mately 800 mg /100 cc. at the end of nfusion and fell rap-
1dly afterward Very shight elevation of blood Letones was
also noted and a sigmficant decrease 1 10dine number
presumably referable to dilution of endogenous plasma hipids
wnt;] infused material which was low m unsaturated fatty
acds
In a two day balance study m a second patient recos ening
from an alcoholic episode fat emulsion was infused intermit
tently with a 10% amino acid muxture each grven at 100 cc /
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caloric diet. One group was continued on a 12 calorie ration and
datly mjection of hydrolysate, a second group recenved, 1n addition,
wmjections of a fat emulsion supplying about 20 additional calorres
daily Nutritional performance was determined for both groups by
weight guns and carcass analysis

Admmstration of supplemental fat emulsions cffected
a rapid con ersion of protemn hydroly sate into tissue protein
Rats recenving the fat emulsions showed average weight
gams of 25 Gm daily and mncreased body water and body
protemn In contrast ammals on subcaloric rations and pro-
temn hydrolysate maintained weight for eight dayvs and then
lost weight rapidly

The study indicated that, with protem deficiency, amino
acid utilization and werght mantenance are possible until
about 70% of body fat stores are exhausted. Amino acid ut-
lization then becomes seriously 1mpaired unless an adequate
supply of exogenous fat 1s gnen

[This 15 2 most wmportant study \When safe and pracucal fat emul
slons are available for intravenous use, we shall be able to grve all the
food elements by veln—Ed.

Effect on Nitrogen }Ra]ance of Varying the Proportion of
Infused Protein Hydrolysate and Glucose was studied by
M D Pareira W P Hicks, J] D Riley and R. Elman”
(Washington Unnv ) 1n 29 nutritionally depleted hospatal-
1zed adults who were not acutely 111 The subjects received
daily a 200 Gm subnormal (800 calone) mrxture of varying
proportions of amno acids (hydrolyzed protemn) and glu-
cose (or fructose) intravenously Aean daily mitrogen bal-
ance obtained with 25 50 and 75% of caloric intake as amino
acds were —06 448 and 488 Gm respectinely On the
same calonic intake contammg 100% carbohydrate mean
daily nitrogen balance was —8 and —7 3 Gm On an intake
contaimng 100% amino acids 1t was —06 Gm Tivo patients
1 the latter group were 1 positive balance

It 15 concluded that on a low calonc intake, higher lev-
els of positne mitrogen balance are achieved when the pro-
portion of protein 1s increased from 25 to 75% during periods
of mtravenous feeding under the condrtions of this study
Loss of nitrogen during early days of a fast or a suddenly
mmposed subnormal calorie mtake 1s considerably greater
than 1t 13 subsequently It 13 commonly assumed that the

(7) Ann. Surg 140 349353 September 1954
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smtrally higher loss of mitrogen represents depletion of
“reserve protein stores” and that the subsequently continu
mg though lesser, protetn loss reflects depletion of tissue
protun Howener, 1t secems likely that there 1s another mech-
amsm whereby, after a certain degree of nutritional deple-
tion, body fat becomes more readsfy catabolized to supply
encrgy needs and thus spares 1o a greater extent the spend
g of fissue protein for this purpose It also appears likely
that sf the subjects 1n thss study had bren well nounshed
from the start, positive mitrogen balance on the low calone
intake might not have been obtained

SHOCK FLUIDS AND LLECTROLYTES

Insensible Fluid Loss duning Operations L D ] Reeser®
{(Umv of Amsterdam) states that msensible water loss
during surgery from the fungs sk and wound surface de
pends on the anesthetic technic and respiration, the achiv
ity of the patient state of atmosphere and direct environ
ment Avoidance of rubber sheeting thick covenngs and
overheated operating rooms will dimunish fluid loss Atro-
pine will decrease sweating

The amount of flurd loss dunng operation was determned
m 100 persons by weighing the patient directly before and
after operation Everything that creased or dsmmshed
the weight was also weighed and a balance made up In-
crease m weight was due to transfusions njections drams
and dressings, loss was due to blood loss excised tissue
and aspirated stomach contents The operations were very
yvarighle Average amount of insenaible fluid loss during
anesthesia or premedication was 30 Gm /hour and dunng
actunl surgery averaged 80 Gm /hour

Sodium Output Blood Pressure Relationships and Their
Modification by Treatment were studied by D M Green
and Lugene 7 Tihes® (Unn of Southern California) n 25
normotensive and 50 hyportensive subjects The 24 hour
ratc of sotum excrction was mgnificantly correlated with

(R} Areh chir rmeerl € 11318 19%4
(9) Cireut teon 10 436543 Okt dwer 1954
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both the brsal rate and the rate under 5% saline load The
average basal rate did not differ significantly from the
averge 24 hour rte, suggesting that basal mte may be used
as an mndex of over-all intake 1nd output mn groups of sub
jects under conditions which ndicate sodium balance

The average 24 hour output of the hypertensne subjects
before treatment was about 35% higher than of the normo-
tenstve Since all had been on sclf-selected diets and had
shown stable weights during observation, the inference 1s
that the sotdium appetite of the hypertensive group was in-
creased

The sodium output under load was well correlated with
the mean blood pressure This relationship persisted when
the blood pressure of the hypertensive patient was lowered
by medical or surgical treatment As a consequence, only
8% of the treated hypertensine patients showed loading re-
sponses above the highest control value, compared with
339 of the group before treatment In these, blood pressure
was not materally reduced by treatment

These findings summarize the behavtor of groups of hy-
pertensive patients, but individuals varied wadely from the
mean In some cases the sodium outputs, basal and under
load, were well within the normotensive range whereas
others excretion rates were as much as double the high-
est normotensnve value The only two factors so far dem-
onstrated to account for these vanations are absolute magni-
tude of blood pressure and the temporal stage of hyperten-
sive disease.

Electrolyte Conversion Table With the extension of intra-
venous fluid therapy 1t has become increasingly important
to estimate the concentration of tissue electrolytes m milli-
equivalents/I. Absence of a ready reckoner for convert-
1ng milligrams/100 ml of crystallold grams/100 ml of
protein or volumes per cent of carbon dioxade into milli-
equivalents has undoubtedly played a part in hindering
the use of this system With the intention of fillng this
gap J A C Dique! (Brisbane) mntroduces a table by
which these three umits of measure can be comverted to
milliequnvalents/I, by merely adding three numbers to
gether (Table 1)

{1) 31 J Austraba 2 428430 Sept. 11 1954
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ConSTRUCTION OF TABLE.—The concentration of a substance n
mEq/L. may be caleulited in the folloning way
1 mEq of erystalloid/L. =(mg of substance/100 mL X 10 X va

Icm:c}L ‘molecular weight

2. mEq of base blearbonate, = COr—combining power/224
3. Base binding power of serum protein = Gm./100 ml proten X 243
By usc of these formulas and of atonuc weights and valences of
tissue electrolvtes (Table 2), the concentrations of tissue electro-
lytes were calculated in mEq /L. for valucs of 100 to 900 mg./100
ml of crystallord, vol 55 for COs and Gm /100 ml for protein.
Calculations were made only for exact hundreds For numbers that
are not exact hundreds the value 18 obtained by moving the decimal
point and adding the umts tens and hundreds which go to make up

TABLE 2

Soastawcx Aroxic Wr \ avrwcx
2.

(of SO
8 (of HPO,)*

1

1

2
4008 2
S 2
P 1
a 1
o} 16.000 2
C 1 (of HCO,)
H 1

The valence varles with the pH. At a pH of 7 4 HPOu unites with 1.8 equiva-
lents of base,

that number It must be pointed out that whereas a COsrcombiung
power of 600 vol.9% having a base bicarbonate concentration of 267.9
mEq./L. cannot occur 1n nature, 1t 13 nevertheless an accurate means
of expressing the fact that 60 vol % of COs has a base bicarbonate
concentration of 2679 mEq /L. Similarly 700 Gm. of protein/100
ml (an impossible figure) with a concentration equivalent to 1,701
mEq/L 15 really a means of expressing that 7 % of protemn
has a concentration of 17 01 mEq /L.

Exaxrres —Use of the table can most easily be understood from
the following examples

1 Serum sodium content 13 281 mg/100 ml. what 1s 1ts concen
tratton 1n mEq /L ? By reference to the table

200 mg of Na/100 ml has a concentration of & 0 mEq /L.

80 mg has & concentration of 34.79 mEq /L.

1 mg has a concentration of 0435 mEq /L.

By addition, 281 mg of Na/100 ml has a concentration of 122.2
mEq./L.

2 Serum protein_content 13 6.8 Gm./100 ml. what 15 its base
huédan pcnvftr n iE &L;LBy reference to the table

m. of proter has a concentration of 14.5 mEq
08 Gm. has a concentration of 1.944 mEq /L. 8 /L

By addition, 6.8 Gm. of protemn/100 ml. has a concentration of 165
mEq./L.
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3 What is base bicarbonate concentration 1n mEq./L. of a serim
specimen having & COxcombining power of 43.5 vol %7 By refer
ence to the table

400 vol.9, of COs has a concentration of 17 86 mEq /L

30 vol % has a concentration of 1 339 mEq /L.
0.5 vol.% has a concentration of 02232 mEq./L
By addition, 43.5 vol.% of CO» has a concentration of 19 4 mEq /L.

The concentration of chlorme 13 sometimes expressed as
mg of chlorme/100 ml more usually as mg of sodwm
chloride/100 mt The proper column should be used to work
out the concentration of chlonine n mEq /L. The column
for chlonne expressed as NaCl may also be used to deter~
mune the number of milhmols of sodium and chlorne per
Iiter contaned in routine sodwum chlorde solutions eg,
09 Gm % of NaCl has a concentration of 154 mEq of so-
dium and chlonde each per hter The concentration of sub-
stances 1n mEq /L. 1s accurate to the nearest tenth of a
muilliequivalent when the concentrations mm grams mulh
grams and volumes are exact hundreds

To obtain the concentration m mithmols/L the concen
tration 1 mEq /L 1s dunded by the valence of the sub
stance For protemns divide the concentration n mEq /L
by eight

Patients mamntained on intravenous therapy who are
known or thought to hive potassium deficiency should
have this 1on replaced It 18 useful to know how many mull-
equivalents are contuned in a fixed quantity of potassium
chloride. The same 1s true of calcium It 18 worth remember
ing that (11 1 Gm KCl= 4756 mg chlorne 5244 mg
potassium == 134 mEq chlorme and potassium each (2)
1 Gm CaC!t == 3611 mg caloum 46389 mg chlorine
180 mEq each
L g b g
ﬁ;%}e concentrations from what may bave been memonzed by

Electrolyte Disturbances Assoclated with Failure to Me-

tabolize Glucose durmg Hypothermia Victer Wynn® (St
Mary's Hosp Med School Landon) reports a case which
suggested that dunng hypothermia exogenous glucose was
nat metabohzed to amy extent and was confined to extracel
fular fluid which was diluted by water

(2) Lancet 25 51 8 Sept 1R 1954
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In a woman 40, with extensinc nortic thrombosis, reconstruction
of the norta with a frozen aortlc hom ft was done. Because the
operation, which Jasted 12 hours, imvolved cutting off renal blood
flow (for 57 minutes), body temperature was reduced to 86824 F
by gurfice cooling with icc, begun 13 soon as anesthesia was in-
duced. In 434 operitnne hours, about 900 ml of 5% glucose 1n water
and 750 ml citrated blood were infused In nine hours, about 1,300
ml of 56 glucose and 1,500 ml. citrated blood were given Urine
output during this tume was 430 ml , hence water ganed was per-
haps 600 ml Plasma electrolytes and proteins fell steeply during
operation. At 4}4 hours plasma sodwm had fallen from 135 to 123
mEq /L., chloride from 96 to 85 mEq potassium from 3.5 to 275
mEq., bicarbonate from 251 to 20 mEq and total proteins from
825 to 7 Gm./100 ml Similar changes were seen in the mine hour
ﬁl&l‘smn specimen and the glucose level was also ingh—1,3408 mg./ 100

To test the interpretation of the findings 1n this case, n-
travenous glucose tolerance curves and plasma electrolyte
and proten levels were studied 1 five dogs and a second
patient during anesthesia and hypothermia. Results showed
that hypothermia greatly reduces rate of metabolism of
glucose although pronounced shivering modifies this effect
as does a large dose of msulin Dunng hypothermia, the
calculated volume of distribution of glucose 30 minutes after
1t was given was close to the expected volume 1f glucose
was confined to the extracellular lurd Osmotic theory would
predict that 1f glucose was excluded from the cells after
mjection of hypertonic glucose water would move from
the cells to the extracellular fluid and extracellular fluid
solutes would be diluted Body water berng unchanged the
predicted fall of plasma sodium level would be about 1
mEq /L for every 54 mg /100 ml nise in plasma glucose
level This predicted fall was close to that observed Other
evidence that water passed from cells to extracellular fluid
because of the osmotic action of glucose was a decrease 1n
plasma protein level Tt follows that during hypothermia, an
mfusion of 5% glucose in water may not be as safe as usual
and that large amounts of glucose should not be given If
an mfusion 13 necessary the usual glucose load can be re-
duced by using 25% glucose or a saline infusion Large
changes i plasma sodium and plasma protein may occur
without any change erther mn total body water or total
amount of sodium or protein because of the osmotic action
of glucose hence mterpretation of such changes may be un-
certain unless the plasma glucose level 1s Lnown
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Continuous Aspiration and Restoration of Electrolyte and
Fluid Balance i Acute Intestinal Obstruction A G Weiss,
L. Hollender and J Gerst® (Strashourg) analyzed 1,100
cases treated since 1935 Continuous gastrointestinal aspira-
tion before, during and after operation marhed a defimte
change 1n prognosis of obstruction Mortahty from 1935 to
1947 varnied between 29 and 36% and fell sharply to 15%
with mauguration of systematic asprration of all patients
before surgery As more was learned about compensating for
losses sustamned by the organism, results improved stil
more, and mortality has been reduced to 11% After the use
of continuous aspiration, the frequency of intestinal resec-
tions was reduced from 209 to 11 5%, and mortality follow
mg resection fell from 72 to 14% 1e. mortahty following
resection was almost the same as that following simple re
moval of obstructing lesions, which was 129 From 1947 to
1952 mortality in patients aged 45 55 was hardly less than
that in patients of 55-65 These statistics point up the major
role of gastromtestinal aspiration and restoration of flud
and 10mc balance 1n acute intestinal obstruction

[Thus stody is certainly a clear demonstration of the value of suppar
tive treatment for intestinal obstruction—Ed.]
Studies on Practical Method for Determunation of Oper-

ative Blood Loss Albert J Paquin Jr Victor F Marshall
and Bernard Nathansont (New York) state that the ideal
method for determination of operative blood Ioss should be
simple, rehable and prompt 1n providing accurate nforma
tion concerning rate and total quantity of blood loss The
difference betw een pre- and postoperative body weights may
be utihzed as a simple, rehable means of determiming 1mme
diate postoperative blood requirements 1f the weight of sub-
stances added to or removed from the patient during oper
ation 18 known Such measures do not indicate the varying
rates of loss during the procedure The body weight method
must take mto consideration sensible water loss in the
urine ntestinal tract and bronchial tract insensible water
loss by vaporization respiration and perspiration operative
specimen water of oxidation  pooled blood in the operative
area transfused blood and infused water

The gravimetric method of determining blood Joss by

3) Lyon chir 49 191211 Feh Mar 1954
8 Ann. Surp. 141 5361 Junuary 1955
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weighing sponges, drpes, towels, ete, 1s direct and gener-
ally reliable and 1f done frequently during operation can pro-
vide andications of rate of loss However, the method 1s
laborious, requinng the mdinvidual attention of one person,
and weighings must be done promptly to avoid evaporation
The chances of error are great.

The body weight technie, although 1t has errors, 1s more
practical In actual practice, pre- and postoperative body
weights are determined by the house staff, the weight of
the specimen 1s measured by the arculating nurse and the
volume of blood and water admimstered are recorded accu-
rately by the ancsthetist Insensible losses of water are cal-
culated at the arbitrary rate of 075 Gm /hg /hour With
these figures the surgeon computes the blood loss The value
for blood loss 1s then subtracted from the value of blood
actually admimstered to obtan the postoperative blood re-
quirements

The gravimetric body weight method has notable short-
comings Results are based on repeated measurements and
on several assumptions and do not g1ve information concern-
g the rate of blood loss or the distribution of water and
blood 1n the body It 13 possible to replace the blood lost
dunng surgery, yet not restore the effective arculating
blood volume to its proper level The body weight method
18 an objective tool to aid the surgeon but not an infallible
detector The amount of blood pooled i1n and around the
operative site, which 13 not available to the general cr-
culation and the amount of unne lost, especially mn radical
operations on the bladder may make results maccurate.
The patient s chntcal condition should be carefully evalu
ated and used as a guide for admimstration of blood

Toumniquet Shock in Mice Na® and S¥-Plasma Turn
over in Accumulated Fluid 1n Area of Injury Studies aited
by R. Carl Millican® (Nat I Inst. of Health) have shown that
following tourmquet 1mjury 1n mice a swelling of the -
jured extremities results from accumulation of a sodium-
and protem-contaiming fluid. Therapy within a few hours
after njury resulted in additional swelling, most of the ad-
mimstered fluid accumulating rapidly n the mjured area.
When protein was g en immediately after mjury but before
"D Am. J Physicl 179 520522 December 1955
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whole blood or a safe human plasma protcin preparation 18
not immedintely available It should be 1s nearly as possible
homogencous 1n molecular s1ze and such that 1t will remain
m the airculttion, without causing unfavorable effects, sus-
tuning blood volume for 1 number of hours until plasma
or blood can be obtained or until the body can restore its
own blood components After serving its temporary pur-
posc the expander should be exercted, metabolized or both
1n favor of returming plasma protein

Among the newer plasma yvolume expanders are poly vinyl
py rrohidone (PVP) and dextran PVP 1s a clear, nonviscous
solution, easily admimstered 1n a 3 5% concentration 1n an
1s0-oncotic balanced electrolyte =olution, and 13 inert and
does not cause reactions It has a rather wide range of mo-
lecular size, from 10,000 through a median around 60,000 to
an upper range of over 100000 On arrival 1n the blood
stream, the fraction of molecular size below about 25000
begins to be excreted by the kidneys but also diffuses rap
1dly into extracellular space About 35% of a total injection
of clintcal PVP 18 excreted mn six hours and this matenal
has a low average molecular weight of 20000 Subsequentls
the remainder of the low molecular wesght fraction trichles
gradually back from the tissue spaces into the blood and 1s
excreted Larger molecules move much more slowly through
the kidney filter up to molecular weight of 35000-40 000
Above 40000 there 1s no renal excretion and these larger
molecules provide most of the plasma volume expansion
About 25-40% of the PVP 18 stored indefinitely in the bod,
especially the liver and sk So far no harmful effects of
this storage have been reported although there are reports
of istologic changes in the Iiver lymph nodes and kidneys

Dextran 13 a polymerized sugar admimstered as a slight-
ly hyperoncotic 6% solution The American product has a
molecular weight of 75000 25 000 and causes few allergic
reactions Swedish dextran 13 of higher molecular weight
and has been associated with tovac reactions One mjection
of dextran does not sensitize to subsequent jections About
70-75% of imjected dextran 1s excreted and the remarnder
broken down to expired CO: tissue ammo acids carbohy-
drates and fat all but 7% 1s metabolized 1n 10 days the rest
mn four or five weeks The movement of small and large
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dextran molecules through the body 1s simular to that of
PVP Both are long slender molecules, with about the
same maximum excretable molecule size, The smaller dex
tran molecules pass rapidly into the urine and diffuse across
other capilfary barriers mto tissue spaces

In the use of plasma expanders, the entire dynamc equt
libnium of body fimds must be considered The effects on
normal tissue activity and normal flow of protemn are un
known Both dextran and PVP cause a decrease 1n Tmpux
but there 13 no chnical evidence of renal disease, They
crease the sedimentation rate, probably because of the gen
eral phvsical effects of macromolecules 1n the blood, and
have too wide a range of molecular size

Crystalloid solutions are uscful i treatment of imjury
and shock to fill the extracellular spaces, move through them
and provide an adequate unnary flow

Newer plasma volume expanders are axypolygelatm and
2 modified gelatin, both of which are fluid at low tempera
tures They are not quite as effective as dextran, PVP or
whole plasma. deat shasma
cx\[nnd.n' ; ictzls:: :’ug [y nahtu;:l cg]n:;:t: :?ewmﬂd bcfogf ‘il:walcnhgle ard
to fave ooe it is safe and that will keep up the blood pressure unsl
the patient can get biood—Ed.]

asopressor Agents for Severe Hypotension and Shock
with Particular Emphssis on Renal Hemodynamic Re
sponses John H Moyer and George Morrs? (Baylor Univ)
state that 1n severe hypotension with or without other chat-
cal mamfestations of shock 1t may be Lifesaving to give
vasopressor agents to maintamn the blood pressure for short
periods so that an adequate supply of blood may continue to
flow to the bram and other vital vascular beds until the
underlying disease responsible for blood pressure reduction
can be corrected.

The authors have given nor-epmephnne or aramine® 1
travenously the rate of mfusion bewng adjusted so that
blood pressure was matntamned at low normotensive ranges
Initial concentration of nor-epmephnne was 4 mg /1,000
ce of 5% glucose or normal saline and increments of 4 mg
each were made 1f necessary Initial concentration of ara
mine® was 100 mg /1000 cc of solution with iacrements of

() Postgrad. Med. 16 357 296 October 1954
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50 mg f this concentration was madequate Patients with
hypotensson duc to overwhelming infection, cardiogenic
shock, retctions to medications and surgical complications
were treated

The vacopressor agents prevented deaths from shock by
keeping the blood pressure clevated above cntical levels
They dud not depress renal blood flow or glomerular filtra-
tion rate As the blood pressure rose renal function nvar-
1ably improved The renal hemody nanue response to these
agents was lirgely a reflection of the underly ing disease state
and the amount of drug requured to return blood pressure to
normal If the patient was not seriously 1!l and hypotension
was such that it did not require large amounts of a vasopres-
sor agent, clevation of the blood pressure was usually as-
soctated with a great increase in glomerular filtration rate
if 1t had been depressed previously If large and increasing
amounts of the drug were required to maintain the blood
pressure not only w1s the prognosis poor but improyement
m glomerular filtmtion rate was mimmal In patients with
primary renal damage assoctated with shock, renal function
mproved when the blood pressure was increased Patients
with shoch due to extensive hemorrhage had no mmprove
ment 1n renal function until the blood volume had been
partially restored

Current Problems in Blood Transfusion are discussed by
Peter Vogel® (Mount Sinat Hosp New York) Persons
with syphilis, malana tuberculosis or hepatitis should not
donate blood Treponema pallidum 13 destroyed if blood 1s
kept at refrigerator temperature for 96 hours The malarna
parasite survives in stored blood and 1s not destroyed by
refrigeration As many as 2-5% of blood bank donations may
be contaminated with bacteria Most bacteria do not
grow readily at refrigerator temperature but their products
may lead to a marked pyrogen reaction some, notably gram-
negatn e chromogens grow readily at 4 C and have caused
fatal transfusion reactions Methods of testing stored blood
and the most careful screening of donors have not eliminated
the hazard of hemologous serum jaundice,

Blood may be collected by gravity or vacuum and stored
n a glass contamer or plastic bag up to three weeks with

(8) Bull New York Acad Med 30 657-674 September 1954
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P’y rogens are the commonest cause of reactions Circulatory
averlond may be a serious complication About 1-5% of
blood transfusions are followed by reactions of an allergic
type, which are seldom serious and consist usually of urti~
cara, angioneurotic edema and, more rrely, asthma Mul-
tiple transfusions may be as<ocmted with hemochromatosis

Comparison of Effects of Intra artenal and Intravenous
Transfusions in Hemorrhagic Hypotension on Coronary
Blood Flow, Systemic Blood Pressure and Ventricular End
Diastolic Pressure was made by E. O Theien, M H Paul
and D E Gregg? (Walter Reed Army Med Center) 1n an
attempt to evaluate the relatine hemodynamic responses to
each of these two routes of blood transfusion

Mermop —Healthy mongrel dogs (11-22 kg ) were premedicated
with morphine. Sodium barbital (200 mg./kg intravenously) was
used to induce anesthes:a ind n a few ammals was preceded by
pentothal.® Positive pressure respiration was instituted with oxygen
through an endotracheal tube, and the chest was opened. Hepann
sodium (1,000 units/kg ) was given intravenously folloned by 500
units/kg every 30 minutes Left coronary and arcumflex flow were
measured with an optically recording rotameter To insure valid
readings zero flow readings were tahen before and after each rec
ord, and except during the actual test, blood was usually shunted
around the rotameter Pressures were recorded from the carotid

artery and night and left ventricle with Gregg optical manometers
or with strain gauges

A control record was made and the antmal then bled rapidly from
the femoral artery to a femoral artery pressure of 5-57 mm. Hg
A given pressure level was mamtaned gy further bleeding or re-
nfusion until the pressure stabilized. This hypotensive level was
mantamed from 5 to 40 minutes. The blood was then remnfused at
a rate of 50-100 ml./mmute Transfusion routes were compared on

the same ammal where possible, with equal volume and rates of
blood flow

Data on 12 dogs were recorded Systemic pressures for
the two routes before and immediately after bleeding and
after transfusions were within 10 mm Hg of each other
No significant differences were apparent between routes of
transfusion with respect to the time required for pressure
restoration or the final pressure level The average level of
pressure restoration was 92% with artenal and 102% with

venous transfusions The degree of hy potension mduced did
not affect these results

(9) T Appl Physlol 7.248-252, November 1954
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Both routes of administration can lead to excessive ele
vations of venous pressure The present results however,
showed a comparable but only mimimal elevation of nght
ventricular pressure (average) above the control level
(average) after transfusion by etther route Left ventricular
end pressures during hypotension, recorded n six dogs, did
not rise significantly above control values

In these dogs with induced hypotension of varying degrees
for a relatnvely short period, mtra-artenal transfusion was
no more effective than mtravenous transfusion mn restonng
coronary blood flow

Analysis of Direct Hydraulic Effect of Intra-arterul
Transfuston Use of artertal transfusion 1n treatment of oh
gemic shock rests on the assumption that introduction of
bload 1ntra artertally under pressure results i direct and
nstantaneous hydraulic elevation of arterial pressure Va
lidity of this concept was tested by Cheves McC Smythe
Joseph P Gilmore James V Maloney Jr, and Stanley W
Handford! (Naval Med Field Res Lab, Camp Lejeune,
N C) by determming merease 1 pressure produced by
varnous rates of mfusion at different levels of peripheral re
sistance

Increase in pressure resulting from brief ntra artenal 10
jections of blood can be predicted with considerable accur
acy by multiplying the rate of infusion by peripheral resist-
ance at moment of infusion Reasons for deviations are that
the arteral tree 13 elastic cross sectional area 35 not fixed,
flow 1s not necessanly laminar and blood 1s not an ideal
viscous flud, but a diphasic suspension of solids dispersed
1 a hgmd Predicted pressures are generally higher than
the observed

Ratio of rise of pressure to mjection rate measures 1 3
gross way somewhat the same parameter of vascular a¢
tisity as the stabihity state of the vessels It gives an mdex
of immediate reaction of the artenal tree to sudden increases
of flow hence has some predictive value If the ratio 15 lugh
arculation will react quickly to an mcrease of artenal flow
sf low some nlterntion of periphern]l hemodynamics must
occur before increases of artenal mmput will effectively
crease nrtertal pressure Increment of arterial pressure from

(1) Am J Thysiol 178 412 418, September 1954
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brief arterinl mfuston, divided by rate of infusion, gives
an ndex of ‘hindrnce” Talling lindrance m late stages
of shock demonstrated by poor response of arterial pressure
to injection indicates either loss of vasocomstriction (a
more distenstble pertpheral bed) or increased peripheral ar-
teriolar capacity which seems more reasonable

Direct hydrauhie effect of arterral transfuston as a fac-
tor 1 successful treatment of shock can be ruled out. As
with venous transfusion, effectivencss of artenal trans-
fusion rests on restorttion of blood volume and venous
return, which 1n turn restores cardiac output and arteral
pressure.

[This is a carefully ormed study that should have an important
bearmng on the conceptions of the value of blood transfusions in the
treatment of hemorrhagic shoch.—Ed.]

Comparison of Intra arterial and Intravenous Transfusion
in Normal Dogs and in Dogs with Experimental Myocard:al
Infarction. Lawrence G Hampson, Henry J Scott and
Fraser N Gurd® (McGill Univ ) hgated the anterior de-
scending branch of the left coronary artery at a distance of
2 cm from 1ts ongn at the arcumflex artery in 38 dogs
47 4% died. An infarct about 3 XX 3 5 cm almost invariably
resulted. After about seven weeks, 15 surviving animals
were utilized 1 hemorrhagic shock experiments and the ef-
fectiveness of intravenous and intra artersal blood transfu-
sions 1n resuscitation compared In mitial experiments blood
pressure was lowered to 50 mm Hg for 60 mimutes and then
to 30 mm for 30 minutes before transfusion was carried out
Later these time periods were extended to 90 and 45 min-
utes respectively Comparably rapid rates of infusion of
blood were used for both routes Control animals with nor-
mal hearts were subjected to similar shocking procedures
and resusatation.

Ammals with myocardial mfarctton and normal anmimals
were comparable in their ability to tolerate prolonged pe-
nods of hypotension and subsequent resuscitation The two
groups responded equally well to intravenous and intra-
artenal transfusion when rates of infusion were comparable.
Response to transfusion usually was a rapid arterral pressure
nse to some two thirds of control values, with a subsequent

(2) Ann. Surg 140 5666, July 1954



70 GENERAL SURGERY

gradual approach to control levels during the period follow
mg transfusion No disadvantages were noted for rapid n
travenous transfusion in ammals with either damaged or
mtact hearts which did not hold for mtra artenal transfu
sion 1n equal degree Venous pressure rises during trans
fusion were no greater with the intravenous than with the
mtra-arterial route Blood admmistered intravenously hav
mg to pass through the pulmonary vascular bed before
reaching the general airculation allows adequate oxygena
tion of tissues to occur more rapidly than with the ntra
arterial route Passage through the lungs also removes some
dilator or constrictor substances in the blood

During rapid transfusion, a decline of artenal pressure
with a simultaneous rise of venous pressure was a regular
warning of overtransfusion This pattern had prognostic
significance regardless of the route of transfusion It 1s con
cluded that in the correction of hemorrhagic hypotension
and shock rapid intravenous transfusion of blood wonld
appear to be the resuscitative method of choice

[This conclusion that intra-arteral transfusion offers no advantages
ove.rmtrnvmuswﬂlcomnasam.rfrlsetomany although probably ot
20 much to the older surgeoas—Ed.

Fresh or Stored Blood from Viewpoint of the Surgeon
M Wenzl® (Univ of Vienna) states that for prevention
and treatment of shock due to blood loss during surgery
whole blood should be given as 1t not only takes care of the
volume loss but supplies axygen carriers and plasma pro-
teins Furthermore it provides immune bodies and 1ncreases
blood coagulability Whole blood 1s contraindicated 1o
severe coronary artery disease pulmonary edema extiensive
pulmonary embolism and advanced bilateral kadney disease

Stored blood, if not older than 810 days 1s biologically
equal to fresh blood. During this period the oxygen-carry
mg capaaty and mtegnty of the plasma proteins reman
unaltered. Whether stored blood has the same hemostati¢
effect as fresh blood has not been settled but Wenzl be
fieves that during the postoperative period fresh blood has
the greater hemostatic activity Stored blood stimulates
hemopoiesis Whether 1t has any direct effect on the bone
marrow 18 questionable

(3) Wlen. klin Wehnachr 66 379 382 May 28, 1954
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The biologically actine components of the blood such
as complements, hemolysins and ferments soon lose their
potency Therefore, 1f a transfusion should supply mainly
antibodies, fresh blood would be much more useful than
stored blood

It has been stated that stored blood causes fever and al-
lerge reactions about three times as often 18 fresh blood
Howeiver, these side effects <ubside relatively fast and do
not lessen the therapeutic effect of the transfusion

The advantage of a practically limitless supply of stored
blood carries the danger of overloading the arculation
with flud and also with some of the constituents of stored
blood such as potassium, which mcreases as storage time
lengthens Dilution of stored blood by presenatives 1s an
important factor to be considered when great amounts of
blood are needed, such as 1n lung resections If in this case
the aim 15 total replacement of lost blood, dilution of the
stored blood would necessitate the giving of a much greater
volume of flud than the volume of lost blood Here, again
fresh blood would be better than stored blood

[This abstract is included here to show the reader bow times have
changed and mcadentally to put in a plug agamst any more wars if a
plug is needed. Before World War I (that 1s before 1914) Vienna was
a great AMecca for Amenican doctors who flocked there by the hundreds
to see and hear about the latest developments, Then war broke out be-
cause of the assassimation of the Archduke of Austria, a fi of no
umportance except in an inhenited political sense. As a result of the defeat
which followed, Vienna, the caprtal aty of the country over winch the
assassmated archduke would have reigned 1n a few lost 1ts place
ofmcd:czlmnmc:.thunlym:tncvtrrqznm it, but this article
shows that 1t 13 hopelessly belnnd the times from the standpoint of current
Western Enropean and Amenican medicine—Ed.

Natural History and Management o} Hemolytic Trans
fusion Reactions George Discombe* (Central Middlesex
Hosp London) believes that mncompatible transfusion 1s
less dangerous than generally considered Of 14 1nstances of
hemolytic transfusion reaction 3 had no discoverable cause,
4 were due to admunstrative mistahes 6 to laboratory or
techmical error and 1 was apparently due to donor anti-
bodies Only one patient died Inaidence of reactions with-
out apparent cause 13 about 1 mn 2 300 transfusions and of
avoidable reactions about 1 1 800 Of nine ABO mcompati-
bilities eight involved 150 ml or more of incompatible

(4) Lancet 2 936939 Nov 6, 1954
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blood and the symptoms were mild, one Rh mcompatibiity
cauged mild symptoms, three patients 1 whom no serologic
error could be found had severe symptoms

The mechanism by which an ncompatible transfusion
lalls 15 still obscure The excretion of hemoglobin 15 vartual
ly innocuous, most patients subjected to a hemolytic trans
fusion reaction are Iittle inconvenienced and are unlikely
to develop anuria, however much incompatible blood they
recenve A few patients with previously damaged kidnevs
or with some brochemical disorder {dehydration or alkalo-
215) which tmpairs renal function may develop anuna with
out shock or hypotension and die. A very few patients, prob-
ably less than 1 m 10 will bave an allergic response, de-
velop hypotension and oliguria or anuna and die within
hours or days Allergic response may be based on some
antigen antibody system other than the blood group system
and may cause the without discoverable cause cases

If hypotension and shock develop, the best treatment 18
nor-epinephrine or methylamphetammne hydrochlorde ad-
mmistered by slow intravenous drip m 6% dextrose 18
water Antihistamines may be given but electrolytes are
not needed.

Kidney in Transfumon Accidents Review of Lateraturo
and Personal Contribution. From 29 reparted autopsy cases
and 1 observed personally Vincenzo Nociti® describes his
topathology and discusses probable pathogenesis of the
lesions

To the 4th day after accident kidney s usually show intense
macroscopic congestion with cyanosis although some appear
pale. After the esghth day pale kidneys are more common
often with cortical pellor and hyperemma of the medulla.
Glomeruli show some 1schemta and dilatation of the capsular
space by shghtly eosmophilic amorphous proten occurring
Iate (11th 14th day) Proxumal portions of tubules usually
show no significant change Pigment casts sometimes mixed
with lenkocytes increase m frequency color and density in
more distal portions of the tubules where severe celtular
lesions are localized Hyaline casts are rare Occlusion of
tubules 18 never complete and not all the tubules contan
casts In one case pigmented material was present it distal

(3) Minerva med 43 102116, Inly 14 1954
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tubules three hours after the hemoly tic accrdent In the 1st
four days, there were no changes mterstitial tissue, but
leukocy tic mfiltration was almost constant after the 5Sth
day On the 10th day, edema persisted and newly formed thin
fibrous tissue was cvident This progressed to necrosis of
the most severcly myured tubules Vascular histologic
changes arc apparently completely laching in early stages
Cortical 1schemia  contrasting histologically with good
blood supply of the medulla, was reported on the 4th, 6th,
13th and 15th days Anatomic changes in small blood ves-
sels were obsened 1n only two cases on the 9th and 13th
days

In transfusion accidents 1mtial 1schemia, combmed with
effect of toxuc substances probably proteins, produces lesions
of tubular eprithellum which cause secondary precipitation
of pigment and formation of casts These probably aggravate
the epithehal lesions mechanically or chemically Since acid
urme faclitates transformation of hemoglobin into met-
hemoglobin this may partly explain the greater frequency
of severe renal lesions when pH 1s less than 7 Interstitial
edema may be related to increased capillary permeability
and biochemical changes 1n connective tissue following pro-
tracted anoxia 1n the kidney Specific allergic phenomena
caused by denatured protein (to which kidney tissue pre-
viously was sensitized) from the hemolytic antigen antibody
reaction may also play a part. Oliguna or anurna 18 accentu-
ated by degeneration of tubular epithelium, often with true
necrosis, and by sigmificant reduction m formation of glo-
merular ultrafiltrate

Dangers Associated with Blood Transfusions Lester J
Unger® (New York Umv -Bellevue Med Center) states that
the mortality of blood transfusion equals that of anesthesia
or appendectomy and 13 said to be approximately one death
mn 1000-3 000 transfusions In the London area there 13 “ one
death 1n 13 000 bottles of blood. If Unger s average of 2.7
bottles of blood per transfused patient holds true for London,
this 1mplies one death m approxamately 4,800 patients trans-
fused. The chimesan should be aware of these dangers and
weigh them agamnst the patient s need for blood Dangers
associated with blood transfusion begin with the manufac-
(O New Yotk J Med. 54 1307 1316, May 1 1954
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ture of equipment used and continue from the time the donor
enters the blood bank until sex eral months after transfusion.
Many workers participate 1n selection and bleeding of the
donor, laboratory examinations and admimistration of blood,
and their mere number increases the chance of error

With the development of blood banks blood has been
made easily available, and the number of transfusions has
steadily increased Simultaneously, medicolegal actions
against hospitals, blood bank directors and chnicians have
also mcreased Even though the percentage of unfortunate
results and liigation 1s relatively low, the total oumber
makes “news which undoubtedly stimulates others to
seek redress for real or ev en 1magnary damage.

Blood transfusion has been used at times on the theory
that 1t can do no harm and might benefit the patient Al
though blood 15 an extremely valuable therapeutic agent and
15 often lifesaving 1t must be used not when its benefits are
highly problematic but only when clearly indicated clincal
Iy Every effort should be made to have fully qualified per
sonnel available at the blood bank and n the laboratory at
all times If this 1s feasible only during the usual daytime
working hours wherever possible transfusions should be
ordered so that the expenienced day staff carries out the pre
transfusion tests Responsibility for the tests should not be
placed on an msufficiently tramed substitute staff For
emergencies occurring when the regular staff 13 off duty
other satisfactory provisions should be made Assistance
1n problem cases can always be obtained from banks qualt
fied to solve them and to furmish compatible blood At
all times requirements of the National Institutes of Health
must be observed

Aside from the donor a large number of workers are m
volved 1n making a particular bottle of blood available for
transfusion The one who adnmunisters the blood must
make certain that this particular bottle 13 actually meant
for his patient by reading all labels carefully himself

Although cases offering difficult problems 1 compatibihtv
are encountered most untoward accidents are traceable to
failure to carry out elementary blood grouping procedures
properly ar to human errors To avoid transfusion accidents
great care must be taken in carmying out procedures connect

~
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«d with drawing of blood, 1ts storige, laboratory examina-
tions tnd 1ts admimstration

Prevention of Accidents in Blood Transfustons 1s dis-
cussed by Alexander § Wiener 7 The fundamental bases of
safe blood transfusion are accurate blood grouping and
cross matching tests performed by fully qualified persons fa-
miliar with the A-B O group, Rh-Hr types 1nd such special
cross matching methods as the conglutination antiglobu-
hn and proteolytic enzyme tests After errors in blood
grouping the greatest dangers are from clerical errors, 1g-
norance, mexperience or carclessness Every person con-
cerned 1n a blood transfusion 13 responsible for reading all
labels to be certain that blood 1s transfused only to the
patient for whom 1t 18 mtended The physician or techni-
c1an 1s not legally exonerated 1f blood obtained from a blood
bank 18 icorrectly labeled

“Unnersal’ doner blood should be reserved for dire emer-
gencies and the transfusionist must be prepared to vindicate
1ts use should a reaction occur Only blood of the recipient’s
homologous A-B O group and Rh type should be used for
transfuston All prospectine Rh negative donors should be
tested for Rh sensitization and the blood should not be
used if sensitization 18 found If blood from a sensitized
donor 15 used for an Rh negatine patient the recipient be-
comes passively sensitized for a limited period 1if blood 13
used for an Rh positive reciprent a hemolvtic reaction
could result Rh-positi e blood should not be given to a non-
sensitized Rh-negatne patient in order to conserve the
supply of Rh negative blood or if no Rh negative blood 1s
available except in dire emergency Even if the patient 1s
not sensitized transfusion of Rh positive blood 13 objection-
able. especially to females because 1t can bring about Rh
sensitization If Rh sensitization 1s present and 18 undetected
through error or inadequate cross matching transfusion of
Rh positnve blood can cause a severe or even fatal reaction
or the transfused blood will be hemolyzed without other-
wise harming the patient
Transfusion of blood of corresponding A-B-O groups and

Rhs tvpe 1s no guarantee that a hemolytic reaction will
not occur Isosensitization to as many as 25 different blood
7709 T AMA 156 13011306 Dec. 4 1954






SHOCK, FLUIDS AND ELECTROLYTES 77

rest duc to poor coronary blood flow may be averted by an
artenal transfusion of proper composition As the myo-
cardium weahens, less blood 1s forced through the aortic
valve to be made avaulable to coronary artenies, and compo-
sitton of the coronary blood therefore approaches that of
the transfusion In these circumstances ctrated blood 1s
inadequate and dangerous because 1t 15 venous blood, stor-
age mcreases plasma potassium ton concentration and de-
creases pH, and the aitrate removes 1omzed serum calaum
from blood and tissues resulting in further myocardial
weakness and arrest in diastole
Brnan A Cookson ] Costas-Durieux and Charles P Bar-
ley® (Hahnemann Med. College) reproduced some of the
conditions of cardiac surgery First, in 12 dogs an average
of 43.3% of the blood volume was remos ed and replaced after
4 1 mixture with ACD solution The blood volume of 10
dogs was reduced by an average of 4899 and replaced
after heparin and saline were added Return of blood pres-
sure 1n dogs gnen theirr own catrated blood was frag-
mentary butn all given their own heparinized blood blood
pressure recovery was 90% or above. The heart action 1n
those given citrated blood was extremely weak but could
be reversed by intracardiac injection of calcium chlornide.
Other dogs were prepared by removing and atrating
their blood two days before operation blood volumes were
restored by blood from a donor dog The dogs were cooled
to 26 C the chest was opened and the venae cavae were
clamped and artenal transfusions of their citrated blood
begun Blood was removed from the right external jugular
and the heart was inspected throughout 12 minutes of caval
occluston Cardiac arrest occurred 1n 9 of 10 experiments
These results and the fact that 80% of hvpothermic dogs
without artenal transfusion tolerated 12 mmutes of caval
occlusion indicate that citrated blood had a detrimental
effect
It was found that an excellent substitute for citrated
blood 1s erythrocyte suspension in modified flurd gelatin
(MFG prepared bv Knox Gelatin Company to be flud at
all working temperatures) To this was added 003% potas-
stum chlonride which converts AIFG mto Ringer’s solution
(8) Ann. Surg 134 430438, April, 1954
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factors, other than 4 B and Rhy, have been recorded
Since blood factors other than A, B and Rh, are relatively
poor antigens, such mstances are rare, and for practical pur
poses 1t 18 sufficient to do tests for the A B O groups and
Rl factor alone and to rely on an adequate cross match-
mg test to detect incompatibilities with respect to other
blood factors

Besides the classic method of cross matching in saline
medium, the prospectne donors red blood cells must be
tested with the patients serum by the conglutination
method and/or the protcolytic enzyme or antiglobulm
technie The conglutmation test 13 the simplest, but the
antiglobulin technic has the advantage of detecting senst
tization to the I' (Duffy ) and J (Kidd) factors This techmic
13 <o lengthy that it 13 not practical for routine use and
ordinanly the conglutination method 13 used

One of the most mmportant hazards 1n the blood bank 18
contammnation of blood by bactena. Certam bactenz cai
multiply at low temperature m the refrigerator they ar
usually nonpathogenic gram-negatiye baall which product
dangerous cndotoxins Storage of blood should be Timuted
to 14 days When posaible a specimen of blood 18 removed
from the bottle immediately before transfusion and centn
fuged The supernatant plasma 18 exammned for hemolysts
and a smear for bactenn If a transfusion reaction 0¢curs
the trnsfusion 1s immediately discontinued nd any bl
m the bottle subjected to bactenologicnl examination

Since there 14 no way to prevent hepatitis this 15 2
culated r1sk of blood trnsfusion There 1s no reliable test
to dutect carriers of hepatitis virus Danger of heP“t‘né
from pooled plasma can be reduced by storage 1nt lrqut
form Al room temperture for six months or longer befort
use or by avoidance of pooling and use of onlv group-spe
cific plasma Bleod transfusion has many associated haz
and should not be used unless definitely ndicated and e
sential to recoven

[These warnings from an outstanding autbority on blood transfustons
are very tiely There are still too many acadents—Ed.]

Toxic Effects of Citrated Blood and Search for Suitable
Subatitute for Use in Cardiac Surgery During cardac sur
nery myocardial deteroration and consequent cardiac ar
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rest due to poor coronary blood flow may be averted by an
arterial transfusion of proper composition As the myo-
cardium weahens, less blood 1s forced through the aortic
valve to be made 1y ulable to coronary artertes, and compo-
sitton of the coronary blood thercfore approaches that of
the transfusion In these crcumstances citrated blood 1s
madequate and dangerous because 1t 15 venous blood, stor-
age ncreases plasma potassium 1on concentration and de-
creases pH, and the aitrate remozes 1omized serum calcium
from blood and tissues resulting in further myocardial
weakness and arrest 1n diastole

Brian A Cookson, J Costas-Durteux and Charles P Bai-
ley®* (Hahnemann Med. College) reproduced some of the
conditions of cardiac surgery First 1n 12 dogs an average
of 43 3% of the blood v olume was removed and replaced after
4 1 mixture with ACD solution The blood volume of 10
dogs was reduced by an avernge of 489% and replaced
after hepann and saline were added Return of blood pres-
sure n dogs gnen theirr own citrated blood was frag-
mentary but in all given therr own hepannized blood blood
pressure recovery was 90% or above. The heart action
those given atrated blood was extremely weak, but could
be reversed by intracardiac injection of calcium chlonde.

Other dogs were prepared by removing and crtrating
their blood two days before operation blood yolumes were
restored by blood from a donor dog The dogs were cooled
to 26 C the chest was opened and the venae cavae were
clamped and artenal transfusions of their citrated blood
begun Blood was removed from the nght external jugular
and the heart was nspected throughout 12 minutes of caval
occlusion Cardiac arrest occurred m 9 of 10 experiments
These results and the fact that 80% of hypothermic dogs
without arterial transfusion tolerated 12 minutes of caval
occlusion 1ndicate that aitrated blood had a detrimental
effect

It was found that an excellent substitute for atrated
blood 1s erythrocyte suspension 1n modified flmd gelatin
(AIFG prepared by Knox Gelatin Company to be fluid at
all working temperatures) To this was added 0039, potas-
sium chloride which converts AIFG nto Ringer s solution

(8) Amn. Surg 134 430438 April, 1954
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The red cells are remoy ed from citrated blood, washed and
resuspended 1n MFG containing the major cations potas-
sium calaium and sodium (ERG solution) Once the prepa
ration 1s made, the red cells are oxygenated With this ma
terial the hemorrhage expenments w ere repeated and blood
pressure was restored 1 all instances with no observed
mvocardial weahness In hypothermic dogs undergomg
caval occlusion onlv two instances of cardiac arrest were
encountered both due to coronary arr embolism

Ox:genated ERG solution with 1ts balanced electrolyte
content, 1s admirable for coronary perfusion Its hmitations
remain to be studied. Qozing encountered 1 2 of 20 expen
ments mav be one. ERG was used m five patients under-
going cardiac surgery and as much as 24 mL/Lg was grven
without harminl effects In view of theee findmgs further
chimical trial seems warranted.

pprecration of the
o e of imaied Blocl are e 10 yesrs age e caled atten
tion to same of tbe dangers—Ed.)

Bacterial Action i Development of Irreversibility to
Transfusion m Hemorrhagic Shock 1 Dog has been stud-
jed by S Tacob H Wewzel E Gordon, H Korman F
Schwemburg H Frank and ] Fine® (Harvard Med School)
Antibiotics were admmstered orallv (1) for several days
before the dav of the experiment, (2) 1n the same wav but
with an addrtional dose (priming dose) about three hours
before mducing shock, or (3) onls the priming dose was ad-~
mimstered Neomven chlortetracvclhine streptomyan pen
iwcillin baatracin and polymvxin were used Intrayenous
therapy was given before shock was induced or during shock

Effective antibiotic therapy prolongs the capacity of the
dog to sustain severe hemorrhagic hy potension and lowers
mortalitv rate from more than 80 to less than 40% The
most effective antibiotics are chlortetracychine oxvtetracy-
cline neomiein and penicillin Substantial protection 15 not
<ecured unless the drugs are admimstered a few hours be-
fore <hock If thev are not gnen until after transfusion has
failed to restore the circulation no protection 1s secured.

That bactena in the dog s tizsues are re<ponsible for de-
veloping irreverubiith  to  tranefusion 1s indicated bv

(9) A= J Fhysill 1 9 523531 December 1934
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the fact that antibiotics are effective erther orally or intra-
venously The intramntestinal flom may contribute to mnjury
by mnvading dunng <hock but they are not necessary
pirtiapants Dunng hie the tissues of the dog n shock
contain clostndium and rarely other orgamsms Blood only
occasionally contains clostridia and 1s virtunlly stenle Just
after death the blood and most of the tissues contain clostrid-
11, and vanous mtestinal 1crobes are found m 259 of all
cultures These 1erobes probably constantly invade the nor-
mal as well as the shoched dog but arc rapidly cleared
from the blood stream The acrobes but not clostndum
seem to be destroyed with case There 1s no unequiocal
evidence to mcriminate any particular bacterna Although
clostndiom 15 strongly suspected several orgamisms acting
symbiotically may be mvolved The generally higher mnei-
dence of both aerobes and anaerobes in dogs dead from
shock may be related to damage to antibactertal defense
mechamsms caused by the shock process

[Tts too bad this very interesting study cannot very well be durectly
applied to the human beng If 1t 1s necessary for the anhbuotic to be

ven several hours before inducing the hemorrhagme shock 1n order to

cffective, obviously the rtunity would seldom exast for a person
to take a protective dose betare the occurrence of an accident—Ed}

WOUNDS AND WOUND HEALING

Effect of Thermal Burns on Wound Healing Stanley Al
Levenson (Richmond Va.) Conrad L. Piram (Chicago)
John W Braash (Rochester Minn ) and Donald F Water-
man® (Grand Rapids Mich ) studied the gross appearance
tensile strength and histologic features of expenmental
laparatomy wounds 1n normal rats and rats severely burned
by dipping the backs into hot water Healing of the lapa-
rotomy wounds mn the burned amimals was significantly
different from that n the controls Grossly the ncisions 1n
the burned animals appeared broader and were covered by a
dry sanguineous exudate on the second and third days
postoperatively

Although epithelization was not affected there was a

(1) Surw. Groec. & Obet. 99 7482 July 1954
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definite delav 1n formation of granulation tissue mn the m
cis1ons of the burned animals, with a lag 1n appearance and
maturation of fibroblasts and ground substance. The even
tnal number and amount of these two elements however,
did not appear to be affected and abundant granulation
formed in the wounds of the burned rats in time. In <ome
of the latter the wound area appeared more edematous than
n the controls Incidence of wound infection was some-
what higher among the burned amimals Differences be-
tneen the two groups were less marked late in the post
operative pertod and it 1s likely that three to four weeks
after operation the scars would hay e been essentially similar
On the second and third davs the wounds of the burmed
rats ruptured at a sigmificantly lower pressure than did
those of the controls There was no difference m tensile
strength of the wounds on the fourth fifth and sixth days
postoperatinely but wounds of the burned amimals were
weaher on the ninth day tensile strength experiments were
not considered accurate thereafter

Many factors contribute to weakness of the wounds m
burned amimals 1n the immediate postoperatn e period. The
mmflammatorv clot which strengthens the wound dunng
the first few days may be defective because of profound
alterations mn the clotting mechanism ‘arked nutritronal
disturbances including vitamin defictencres increased excre
tion of mitrogenous products and disturbances in essential
ammo acid metabohsm follow burns and may cause poor
wound healing Protem deficiencies may lead to edema and
infection. Hormonal activity especally of the adrenals may
be deranged Adrenocortical hormones liberated in exces-
<ine amounts through the alarm reaction” mechanism mav
be partially responsible for connective tissue changes seen
mn the wonnds of burned animals

Local Care of Burn Wounds mitrally should be directed
toward avoiding further injury and contamination avoid
g mfection and obtaiming a clean open wound In the
<everelv burned patient proper management of burn <hoch
and local wound therapy complement each other Tohn L.
Bell? (Northwestern Unn ) recommends that all open
wounde be carefullv and gently clean<ed with a bland soap
TT(2) S CTn. Nerth America 35 196201 Felemary 1955



WOUNDS A\ND WOUND HEALING 81

and stenle water, using soft cotton pads The procedure
should take no more than 10 minutes After cleansing and
nnsing of the wounds the operating personnel should change
the surgical sct-up, mncluding gloves and gowns, and the
wounds should be draped with stenle towels or sheets
Loose tags of shin and unbroken vesicles should be carefully
trimmed with tissue forceps and scissors
Requrements of an efficient dressing are that 1t be volu-

minous, resiltent and evenly applied, that 1t protect the burn
from outside sources of infection and trauma, that 1t avoid
maceration of tissues and that 1t can be removed without
harm to tissues or discomfort to the patient The usual
dressing 15 composed of three layers The inner 15 a single
thickness of fine meshed matenal, the second contans large
amounts of fluffed gruze and the outer 13 composed of ab-
dominal pads The dressing 1s held 1n place by woven elastic
bandages which must not constrict The layer of fine
meshed gauze may be finely impregnated with petrolatum
for easier removal 1f the petrolatum 18 too thick macerstion
occurs Splints may be used to immobihze Extensive
burms about the head and neck are usually dressed with
compression bandages for the first 48-72 hours Edema 1s
thus well controlled and the patient rarely complains of
discomfort. If the eyes are covered, corneal pressure or
turning the eyelashes 1n to the cornea should be avoided

The primary dressing should not be changed for four to
five days and then should be removed with care

For successful management of whole thickness burns

nonviable tissue should be removed and partial thickness
skin graits applied within five days The earlier surgical
exasion 15 done to remove deep sloughs, after determining
that whole thickness loss 13 involved the less danger there
1s of wound infection Spontaneous separation of the thick
slough may take several weeks to months Fxcision 18
best done 5-14 days after mjury m the operating room

Stage excisions may be necessary 1f the patient s condition

13 eritical but up to 309 of the body surface has been done

Superficial and patchy necrosis of the whole thickness

may require only frequent moist dressings to produce a

granulating surface that will take shon grafts If this method

1s used the surface should be ready for grafting no later
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than three weeks after mjury Dressings should be changed
daily under aseptic conditions To manage burn wounds
successfully the patient s general condition must be watched
at all times

Postmortem Homografts to Reduce Mortality in Exten
sive Burns James Barrett Brown and Minot P Fryer
(Washington Umiv ) suggest the use of homograits 1n ex
tensive deep burns or other nstances of large losses of skn
for temporary coverage as a hifesaving procedure to obten
‘biologic closure of the open wounds Postmortern homo-
grafts are advantageous because large sheets of skin are
easily obtained and applied and there usually 13 a ready sup-
ply of such skin from dead donors There 1s no disfigure
ment, time loss, anesthesia or wound care of the donor
Most patients with extensine deep burns are not mn good
enough general condition to stand transference of their own
slan and there may not be enough undamaged skn avail
able for even partial coverage Homografts are lifesaving
until the general condition permits operative removal of
the patients own spht thickness grafts for permanent
healing

Death of skin does not occur until some hours after cessa
tion of breathing and circulation The donor should be
free of malignant disease commumcable diseases and trans
nussible dyscrasias and should have had normal values on
serum studies Postmortem homografts should be removed
n the operating room Thin split grafts are best they are
removed easily by the freehand method. Immediate applica
tion of the grafts 13 preferable but they may be kept moist
i a sterile jar at ordinary icebox temperature above
freezing for up to one month Limted preservation of
viable homografts 18 possible on the body of the donor up
to 10 hours after death

Homografta may be <utured or simply w rapped

snubbed 1nto place with fine mesh gauze onto the open
areas on the burmed patient Steady even pressure 1s ap-
plied by the remainder of the dressing using surgical waste
and securing immobilization of the part with the dressing
and needed remforcements Postmortem homografts take”
the same as autografts but persist only for a limited period

(3) JADMA. 156 1163-1166, Nev 20 1954
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Blood type 1s of no consequence, and persistence 15 not af-
fected by any known drug Permanent, complete healing 15
secured by autograits as soon 1s the prtient 1s able to with-
stand the surgery

The armed forees and the eivilinn population during disas-
ters may find 1 need for the use of postmortem homografts

[Certalnly much use will be made of this brnilhant suggestion. Of course
1t should De emplaszed that it s not the idea of the authors that the
skan will remam alive indefinitely —Ed.]

Abdominal Wound Disruption 1s discussed by F J
Tweedie and R C Long*(Montreal) During the first four
days after operttion, wound strength depends solely on the
sutures used The usc of fine sutures, avoidince of mass
Iigation of tissue and exact coaptation of fascinl and perto-
neal layers are much more important than the suture ma-
terinl Although catgut 1s the most commonly used, 1ts ten-
sile strength decreases rapidly when introduced mto the
wound and 1t may cause sensitization The nonabsorbable
sutures—silk cotton and wire—offer the least tissue reac-
tion greatest tensile strength and greatest security Vertical
masions especially n the upper abdomen are most prone
to disruption The transiverse incision tends to preserve
nerve and blood supply to the muscle layer and the integnty
of the transyersalis muscle Admimstration of ACTH and
cortisone does not interfere with wound healing unless 1t
1s prolonged

Wound disruption occurred 1 113 of 22 311 major ab
dominal operations performed at the Royal Victoria Hosp1
tal Montreal from 1941 to 1952 Incidence was 047% in 15-
711 operations on the surgical service and 059% n 6600
operations on obstetric and gynecologic services Disruption
occurred oftener 1n men than in women and was commoner
after laparotomy and stomach small and large bownel sur-
gery than after appendectomy cesarean section or gyneco-
logic and bihary tract operations Upper abdommal and
midlme masions were involved oftener than lower abdomi-
nal mncisions  disruption did not occur with the McBurney
masion The value of tension sutures as a prophylactic
measure in clogure was not established

Disruption involved all abdommal layers m 85% of the
patients all layers except the peritoneum in 7% and only
(4 Sarg, Gruee. & Obat. 9914147 July 1954
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slan and subcutancous tissue 1n 8% Cough, vomiting and
distention were present, singly or 1n combination to an ex
cessive degree 1n 75% Wound imnfection played a mior
role and early ambulation did not seem to be a factor Late
mcisional hernias occurred 1n 97% after wound disruption.
Death followed disruption 1n 15%, usually poor risk patients
who had undergone extensive procedures for malignant dis
ease.

Factors of advanced age, poor nutntion, anemia and dramn
age through the incision are significant in wound disrup-
tion as are mechanical factors which increase tension The
peritoneal laver should be approximated exactly n all
wound closures to prevent a tiny wedge of omentum or
bowel from finding 1ts way through a small pertoneal de-
fect Serosanguineous discharge 1s a forerunner of wound
disruption A diagnosis of disruption calls for prompt ex
ploration of the wound under proper anesthesia and aseptic
conditions Re-closure with through and through sutures
of nonabsorbable matenal 13 the treatment of chorce.

[Some day we shall know more about the fundamental cherical factory
involved inthe healing of a wound—about the enzymes that constrct
fibrous tissue from the fibroblasts and that stmulate the epithellum of
the slan and mucous membranes to cover the fibrous tissue and then stop
growing When that time comes, not only will the problem of wound dis-

on be eanly solved but 1t may be ﬁbl:meawmdm
solidl bealed 10 2 or 3 days instead of the 7 10 days—EZ]

Abdomimal Wound Disruption Review of Etiology, Rec
ognition and Management 1s presented by Walter L. Mer
sheimer and James M Winfield® (New York Med College)
Primary union of a properly sutured uninfected mased
wound proceeds with mimimal inflammatory changes and re
sults mn a healed wound with mimimal cicatrx formation Up
to the fourth or fifth day tensile strength of & wound de
pends on strength of suture materral and holding power of
the ussues Except for specialized tissue such as hair fol
licles and sweat glands epithelium regenerates completely
Subcutaneous fat 18 replaced by cicatnx, and fascia 15 almost
perfectly regenerated Striated muscle 13 almost always re
placed by cicatrix rarely by striated muscle. Peritoneum
first heals by fibrous union then 13 covered by endothelium
Disrupted wounds heal quickly after resutuning

Factors that retard wound healing and predispose to dis-

(5) 5. Clin. horth America 35 4 1485 April, 19558
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ruption are advanced age, malnutrition, dehydration, ane-
mia, hypoproteinemia, deficiencies of vitamms C, B, A and
K, malignant disease, diabetes, cardiovascular discasc with
ccompanying circulatory disturbances, and administration
of hieparn, dicumarol,® ACTH and cortisone. Transverse
or oblique mncisions in the abdomen are supertor to vert-
cal ones Postoperatine complications such as increased
intr abdomnal pressure and wound nfection predispose
to wound disruption.

Sharp dissection, accurate and complete hemostasis, non-
strangulating imnterrupted sutures and use of the smallest
hgatures will help prevent wound disruption Chroma-
tized catgut ts preferable to plain which should be reserved
for ligating vessels 1n the subcutaneous tissue and for su-
turing muscles In erther case, plain 000 catgut 1s satis-
factory The needle should not be larger than the suturing
material Either an interrupted or a continuous suture may
be used for closing the peritoneum and transversus muscle
layer A continuous suture should be interrupted once or
twice along 1ts length and re-enforced with interrupted su-
tures The sutures should pull at rnght angles to the direction
of the tissue fibers In all other instances during closure,
terrupted sutures should be used and should approxamate
the fascra and muscle sheath without tensron. Interrupted
sutures should be placed no closer than 1 cm apart and no
farther from the cut edge of the tissue than twice 1ts thick-
ness Triple throw square knots are best for secunity Dramns
should be brought out through a separate stab incision

Clean ncisions 1n absence of 2 suspected complication
should not be dressed except to shorten dramns or remove
sutures Wound disruption 1s most frequently recogmzed
between the 5th and 10th postoperative days During the
early stage 1t probably exists as a subcutaneous disruption
When coughing or straining, the patient may feel a ‘ sudden
gwve’ A coplous discharge of serosangumeous flmd often
follows and shock may be present Removal of the dressing
will reveal disruption with or without evisceration For
the management of disruption immediate resuture 13 the
procedure of choice but the decision should depend on the
patient s condition presence or absence of infection and
shock nd type of previous surgery After adequate preoper-
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ative medication and assurance of supportive measures
cluding availability of whole blood, the patient should be
taken to the operating room for resuturing preferably under
spinal anesthesia.

TecuNi1c~—The wound 1s carefnlly prepared and draped and pro-
truding wiscera, 1f present, replaced, The best resuturing method 13
a figure-of-eight suture passed down throogh the antenior fasca,
muscle, posterior fasaa and pentoneum, up throngh the pentomeum
and posterior fasca, muscle and anterior fascia on the opposite nide,
then through the anterior fasaia in the same direction The w
15 closed from the angles of the incision intil only a few sutures
are required to complete closure, The deep part of the remmammng
sutures 15 first placed then the superficial part completed and tied
mn turn  Sutures should be placed about 1 e apart, the deep part
about 1 cm. from the edge and the superfical part 10 mm, from the
edge of the anterior fascia. Brarded black sitk (00 or 000) or alloy
steel wire (s1ze Z8 or 30) 15 best.

1f the patients condition precludes secondary snture, tamporade
with gauze and strapping with adhesive tape 15 sumplest and safest
and can be accomplished with the patient n bed. The disrupted m-
ciston s “layered with saline morstened gaure usiog 2 in. ganze
pachngor“)leg"roﬂgauz:.BmadZmor:’;m_ strips of adhesive
tape should be applied consecutively from first one side and then
the other to coapt the meision. This method may be used for pertods
up to a week and, if the patient s condiion 1mproves sufficently re-
sutare mav still be done as a delayed procedure.

Wound disruption may be prevented by correcting the
malnounshed state treating constitutional diseases careful
surgical technic and reduction of intra abdominal pressure

ANTIBIOTICS

Critical Re-evaluation of Antibiotic Therapy mn Surgery
YWalbam A Altemeier Wilham R. Culbertson Roger Sher
man Willlam Cole Wesley Elstun and C Thomas Fultz*
(Cincinnaty) state that antibiotic therapy should be used
primanly n surgical practice as a supporting or adjunctive
measure In cvihan surgical practice prophylactic use of
sv<temically adminictered antibioties 15 of value m (1)
elective surgery through or 1n contamiated areas such as
the gastromtestinal respiratory or gemitouninary tracts
(2) contaminated wounds of violence (3) patients with

() T AMAL 157 305309 Y u 22 1958
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mdwelhing catheters, (4) surgery with associated derange-
ments of the unnary tract, (5) emergency surgery n the
presence of associated and unrelated mfections such as
acute tonsillitis, (6) injurics of or operations on the oral
or pharyngeal cavities, and (7) pre-exasting valvalar heart
discase Antibiotics should be chosen on the basis of antici-
pited or known bacterial flora and should be given early
Topieal apphication to contamintted wounds 18 rarely neces-
sary 1nd routine usc of antibiotics after elective surgery 1n
clean operatie ficlds 1s not indicated, except posstbly after
operations on the central nervous system and thorax.

Antibacterinl agents for prevention or suppression of in-
fection 1n contaminated wounds have their chief value
the attenuation, ltmitation or control of infection by re-
sidual bactenia 1n wounds after debridement or the locali-
zation of infectton 1n wounds of patients for whom surgical
treatment 13 necessarily delayed or mmpossible In both
civihian and military practice antibiotics have produced sig-
mficant results 1n control of wound infections and reduc-
tion of mortality Antibiotic therapy can mask an infection

Wounded patients who are in shock or likely to go mto
shoch should be treated preoperatnely with 500 000-1,000 -
000 units of sodium pemicillin G or potassium (aqueous)
penicillhin G intravenously as soon as possible. Intramuscular
administration of procaine pemerlin G 300,000 units fort-
fied with 100000 umts of crystalline penicillin G every
12 24 hours for 5-7 days 15 recommended for patients not 1n
shoch  Antbotics such as oxytetracychine tetracycline,
chloramphenicol or chlortetracycline can be administered
mtravenously every 12 hours postoperatively 1n addition to
aqueous pentcallin G

In an atomic attack there would almost certainly be a
long delay before medical care could be grven The sug-
gested mitial treatment would consist of four prophylac-
tics (1) doses of 500-750 mg tetracycline, chloramphenicol
oxytetracycline or chlortetracycline should be administered
orally every eight hours to moderately injured patients
able to take oral medication (2) Crystalline penicithn G i
doses of 100000-1 000000 umts should be given mtrave-
nously to all severely but not obviously fatally wounded
patients, along with intravenously admimstered solutions
for treatment of shock The dose may be repeated every
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812 hours dependmng on supply Streptomycin 1 0.5 Gm.
dases should be given itravenously concurrently with pem
allin (3) Aqueous crystalline penteilllin G 500,000 units
admimstered intramuscularly every 12 hours or procame
pentcilin G 1n doses of 300 000 unuts fortified with crystalline
pemcillin G, 100,000 units intramuscularly every 24 hours,
would be the first choice for the patients wath moderate 1n
junies and no shock The second chotce should be tetracy
cline, chloramphenicol, oxytetracycline chlortetracycline or
erythromycm, admimstered orally every eight hours (4)
Aqueous perucllin G 1o doses of 500 000 umts admimstered
mtramuscularly with or without streptomycin, tetracy
cline chlortetracycline chloramphenicol or oxytetracychne
in slow, mtravenous doses of 500 mg every 12 hours s
recommended for patients with wounds showing extensive
tissue necrosts and 1infections, sach as severe lacerations,
crushing musele imjuries compound fractures and major
arterial lacerations

Antibiotric therapy gives the best results when started
while the nfection 1s m the diffuse or celluihis stage. A
correct chimical diagnosis 1s important 1n antibrotic therapy
of sertous surgical condittons A smear and culture of exu
date are recommended. Result from the gram stained smear
will permit selection of the best antibiotic Sensihvity
studies are ndicated i all severe chromc or protracted
fections Erythromycin 1s valuable because of the mcreased
resistance of gram positive cocct to pentclin and the greater
number of patients sensitized to pemailfin Polymyxia B 13
the best antibiotic for Pseudomonas aeruginosa infections

Reactions caused by antibiotics 1aclude (1) towe reac
tions related to the amount of the drug given, (2) senmitivity
reactrons due to :diosyncrasy or sensitization rnd (3) sec
ondary inflammations or ulcerations caused by superm:lposed
mfections Svnergism and antagomsm of various antibiotics
may occasonally cccur

The best antibiotic therapy for tuberculous surgical con
ditions 15 streptomy cmn 1n doses of 1 Gm two or three times
weekly 1somazid m doses of 4 mg /kg body weight/day
and p-amunosalicylic acid n doses of 12 15 Gm daily

Side Effects of Antibiotics 1n Surgery F Linder® (Free
Univ  Berhin) divides the side effects of antibiotics into

(7) Chlrurg 26 712 Jamuary 1955
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(1) toxic reactions with a definite relation between dosage
and toxiaity, (2) allergic reactions to the antibiotic proper or
to accompany ing substances and (3) indirect effects leading
to bacterial resistance and avitaminosis

Toxic reactions are rare and mclude local ones such as
thrombophlebitis and gastromntestinal disturbances Pemi-
aillin has practically no toxic effects except on the central
nervous system if gruen by mtralumbar injection Strepto-
mycin may affect the kidneys The well known eighth nerve
imvolvement 18 usually absent if the total amount given 18
betow 30 Gm The tetracychines have practically no toac
effects Chloramphenicol may cause aplastic anemia after
prolonged administration

Allergic reactions to practically all antibiotics may appear
following sensitization, especially after topical use These
reactions most commonly involve the skin but may also
affect the mucous membranes, causing glossttis and stomati-
tis Anaphylactic shock may develop m a few seconds to
hours and even lead to death So far, 53 anaphylactic penicil-
lin deaths have been reported 1n the literature.

Nonspecific side effects are of different types Aloniliasis
occurring in the wake of broad spectrum antibiotics may
remain localized or become generalized. The skin 13 affected
mostly in the anogemital region Momla abscesses the 1n-
adence of which has greatly mcreased since the introduction
of antibiotics may occur on the heart valves and in the
brain, esophagus gastrointestinal tract gemitouninary sys-
tem and the lungs where they may break down to cavities
Psecudomonas mfections are also common after long-stand-
mg antibiotic therapy and cause pneumonia, memngitis
and cystitis Another complication of antibiotic treatment,
oral or parenteral 13 pseudomembranous enterocolitis

An increasing number of strains of bactenia are becommg
resistant to different antibrotics About 50-80% of all strains
of staphylococer are resistant to pentcillin, Interestingly, the
medical personnel 1s an important host to these resistant
strmns Bactenial resistance calls on one hand for develop-
ment of newer antibiotics and on the other for more re-
straint 1n the general use of antibsotics

Chnically the side reactions of antibiotics concern mainly
their effect on the signs of acute diseases Thus therr de-
pressing action on fever and leukocytosis may obscure the
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diagnosis of acute infections This 18 important to remember
during the postoperative course if antibiotics were given
prophylactically To discover an abscess 1n the abdomumal
wall, 1t 13 not enough to check the temperature the mite of
surgery should be mnspected On the other hand one should
recall that fever may be due to an allergic reaction and may
disappear when the antibiotics are discontinued.

Linder found that antibiotics do not influence the pro-
thrombin blood level

Sigrnificance of Reduction of Intestinal Flora Prior to
Operations on Colon or Rectum C 'V Munthe Fog® (Copen
hagen) studied the effect of preoperative reduction of 1
testinal flora by various agents by reviewing the case records
of 372 patients who underwent colon or rectum surgery
In 195 there had been a possibility of fecal contamination
In 42 of these, no attempt had been made to reduce the 1
testinal flora before operation 112 were treated preopera
tively with phthalylsulfathiazole 20 with oxytetracyclme
plus streptomyan or with chloramphenicol (depending on
sensiuvity tests), and 21 with bacitracin plus neomyan.

On the whole clinical results seemed to favor a reduction
of intestinal flora before surgery on the colon or rectum
Patients treated preoperatively with bacitracia plus neomy
an appeared to have a mlder postoperative course with
fewer 1nfectious complications The matenal was however,
too small and heterogencous for statistical treatment Ina
previous study Fog found that 3 Gm bacitracin and 3 Gm
neomycin daily for three days gave the greatest reduction
of intestinal flora.

Side effects attributable to the preoperative treatment
were not conspicuous Bacitracin plus neomyein oxytetracy
cline plus streptomycin and chloramphenicol caused a myco-
s1s-hke eczema round the anus in a few patients about 3
week after withdrawal of the drugs and at about the same
time a few patients also had muld stomatitis

So far no case has been observed 1 which staphylococ
persisted m the feces after preliminary treatment with
bacitracin and neomycin If strains resistant to these anh
biotics should anse and cause mnfectious compheations the
consequences are not as serious as the appearance of bac

(8) Acta ckir ecndinav 167 391 303 1954
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tera resistant to the antibrotics used for general treatment
Another advantage of bacitracin neomycin 1s the fact that
these substances are not absorbed but reman m the -
testinal cannl, thus exerting their effect also postoperatis ely

Does Postoperative Pemicillin Therapy Influence Inci-
dence of Thromboembolism? Sakarn Emola and Lennart
Kalliomiki® (Unnversits Clime, Turku) found no difference
m the serum caleum level, thrombocyte count prothrombin
index (Quick) bleeding time and clotting time before pem-
allin therpy and on the third dvy after a daily intramuscu-
lar mjection of 300000 TU procaine penicilhin in 20 male
patients The effect of pemaillin postoperatively on meidence
of thromboembolic complications was studied 1n 5644 sur-
gery patients, of whom 1,778 had penicitlin postoperatn ely
The patients were separated mto groups according to tvpe
of surgery cholecystectom) gastric operations, appendec-
tomy herma and hydrocele other abdominal operations,
strumectom) and operations on the back. In the control se-
ries there were 64 nstances of thromboembolus (17 =
02%) and 1n the penicillin serres 83 (41 = 05%)

Age of patients and type of surgery had no bearing on
mctdence of thromboembolism Infection which was more
common 1n patients receiving penmicillin does predispose to
thromboembolism but 1s not the onlv factor

Postoperative pemicillin therapy may generalize the
thromboembolic complication for an unexplamned reason
Penicillin should therefore be admmmistered only 1 indicated
cases For patients with a tendency to thrombosis simul-
tancous anticoagulation therapy should be considered

Aureomycin® and Erythromycin Therapy for Streptococ-
cus Pyogenes in Burna Dunng eight months E J L Low-
bury and J S Cason! (Birmingham) gave chlortetracy cline
or erythromycin orally for six days to patients on appear-
ance of Str pyogenes 1n any burn The usual dose for pa-
tients over age 6 was 600 mg erythromycin or 1 Gm chlor-
tetracychine daily Patients under age 6 were given 400 mg
erythromycin or 500 mg chlortetracycline

All burns were free from Str pyogenes after three to six
days treatment. Reappearance of streptococer m burns from

(9) Ann. chir ot gymec Feanhe, sapp 5 43 6796 1954
(1) Brt M J 2914915 Oct. 16, 1954
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which the orgamisms had been cleared was infrequent (3
of 24 cases treated with erythromycin and 5 of 24 treated
with chlortetracycline) Streptococc resistant to chlortetra
cycline and oxytetracychne emerged dunng treatment of
seven burns but retamned sensitivity to erythromyan and
penicillin and were eliminated during treatment with eryth
romycin

In 11 of 44 burns of patients treated with chlortetracycline,
skan grafting operations failed, compared with 16 of 18 fail
ures 1n burns of patients to whom the drug was not given
A hugh proportion of failures (78%) was found 1n burns col
omzed by Str pyogenes when treatment was started less
than three days before operation Tt seems likely that re
sults are related to the presence of Str pyogenes at opera
tion.

Interference by Str pyogenes with skin grafting and
healing of deep burns makes important 1ts elimmation by
chemotherapy when 1t breaks through the prophylactic ber
rier of pemicillin Chlortetracycline orally and also erythro-
myan are effective Erythromycin should not be used when
other antibiotics are equally effective to prevent or delay
emergence of erythromycm resistant orgamsms The au
thors advocate erythromycin for treatment of streptococcic
infection of burns in severely ill patients whose recovery
mght be jeopardized by the toxic side effects of chlortetra
cycline. Frequent examination of the burns and nares for or
ganisms resistant to erythromycin 1s advisable

Effects of Antibiotics on Treatment of Appendicitis were
studied by Roy Cohn John D Relfe and John Firpo? by com
parison of results i 236 consecutive patients with acute
appendicitis treated without antibiotics (1942-44) and 181
treated with pemallm (1951 53) 600 000 units daily as 2
mummal dosage Severity of the disease and dragnoshc
methods were approximately the same n both groups The
percentage of complications remained the same but more
serrous complications occurred 1n the earlser group though
none was fatal No intra abdominal abscesses 1n the second
group requured drainage Three of seven pelvic abscesses ap-
peared after the patients were discharged from the hosprtal,
all subsided with further antibiotic therapy

The effect of antibiotics 1n appendicitis 1s to reduce the
T(2) Stnford M Bull 11 230-231 November 1953
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generl evidence of infection without eliminating common
complications The mechamsm of this action has been at-
trbuted to the effect of the antibiotics on virulent gram-
positive cocet and gram positive rods The remaiming Lsch-
erichia coh group, while not affected by penicillin, can be
attenuated by streptomycin Even so, other pathogens re-
mam which cannot be destroyed by the peritoneum, and
surgical drunage may be necessary

Fatal Entenitis Relation to Antibiotic Therapy 1s dis-
cussed by Samuel B Childs and Cugene C Beatty, Jr?
(Denver) Presumably an antibiotic resistant strain of staph-
ylococcus overgrows or 138 actnnated to toxin production
when antibiotic-sensitive organisms are eliminated Fatal
staphylococcic enteritis has occurred after and durmg ad-
mumstration of oxytetracycline, chlortetracycline, succinyl-
sulfathiazole, chloramphenicol 1nd combined pemcillm and
streptomycin Fatal pseudomembranous ententis was known
and described before the advent of antibiotic therapy and
has occurred without previous surgery

Because antibiotics are widely used before and after gas-
tromtestinal surgery and the speaific lesion of staphylococ-
cic enteritis may be related to their use, certain practical
considerations anise. No elective surgery should be per-
formed soon after an upper respiratory infection, for the pa-
tient should not come in contact with staphylococcus, and
the anesthetic mask tongue depressors and laryngoscopes
may introduce staphylococct mto his digestive tract. If an
open anastomosis of the mtestinal tract 13 being performed
a routine culture for identification and sensitivity study of
the intestinal orgamisms should be made. If the orgamsm
present 1s not sensitive to the antibiotic used the appropn-
ate antibiotic should be substituted or all antibiotic therapy
stopped as evidence suggests that towin production may
be stimulated by antibiotic therapy

Acute ententis usually begins with diarrhea followed by
toxemia and shock Parenteral flurd and bload and electrolyte
replacement should be started immediately Postoperative
enteritts has developed from the 4th to 14th day If the pa-
tlcntchcox ers the pseudomembrane may be passed in the
5100

Postantibiotic staphylococcic enteritis 1s relatively rare

(1) AJLA. Arch. Smr. 68 436490 April, 1954
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and does not warrant cessation of pre and postoperative an
tibiotic therapy 1n gastrointestinal surgery

Infections, Especially wath Penicillin Resistant Staphyle-
coces, Following Thoracic Surgery Treated with Large
Doses of Penicillin. Knud Riewerts Eriksen and Frederik
Therkelsen* (Univ of Copenhagen) review 12 cases of em
pyema observed from August 1952 to September 1953 In
nine cases the infection followed lung resection and m
three 1t was of varymng etiology In nine cases a pencilin
resistant staphylococcus appeared to be the causative or
ganism

All patients were given large doses of pemallin usually
2000000 umits of sodium penicithn intramuscularly twice
daily In a few cases 5000000 umts was given once daily
Three patients died The rest showed good response to
therapy the cavities became sterile and the fistulas closed
The authors felt that the high dosage of pemcihn con
tributed to the favorable results

Continuous and Concurrent Use of Streptomycin, Part
Amunosalicylic Acid Isomazid Plus Early Surgery in Treat
ment of Tuberculosis 13 reported by Albert R. Allen Guy
E. Marcy and James K. Yu® (Selah, Wash ) 1n 101 patients
with proved tuberculosis Dosage was 1 Gm streptomyctt!
sulfate (children, 05 Gm ) intramuscularly twice a week,
mg /hg body weight of 1somcotime acid hydrazide and 10
Gm sodium para amnosalicylate daily (smaller dose 1
children) Patients were re-evaluated at the end of three
months All who did not then have negative cultures were
considered for surgery Surgery was recommended when
cultures were positne for three or more months after all
three antibiotics had been ginen, when there were extensive
localized areas of destruction with or without bronchial
stenosis when the patient was not hikely to accept pro-
longed hospitalization and when portions of the lung bound
down by adhesions could be salvaged by decortication Sur
gery was delayed 1f bronchoscopy revealed redness and
swelhng

Thoracotomy with resection was performed 1n 20 patients
and 1n all cultures became negative after surgery There

(4) Acts chir scaodmav 107 456459 1954
(5) Dis Chest 26 4146, Jaly 1934
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were no surgical deaths, no spread or reactivation of dis-
casc on the opposite «ide and only one bronchopleural
fistula which was closed with primary suture and a small
thoracoplasty

In 94 of the 101 patients, cultures became negative, usual
Iy during the first three months of therapy The maidence
of bacteral resistance was low and few toxic reactions
were noted The patients recened an average of 194 days
of streptomycin, 161 days of para-ammosalicylic acid and
185 days of 1somazd 1 An average 207 days’ hospitaliza-
tion Sixty patients were discharged and returned to pre-
vious occupations, many to hard physical labor None has
shown roentgenographic change, and all have either maw-
tained their w eight or gained

[One of the most remarkable developments m this muacle age of
medicine is the change m the handling of pulmonary tuberculosis, with
the result that many sanatoriuns, including the famous Trodeau Sam
torium at Saranac ch. N Y have closed their doors because of too
many cmpty beds. The protection afforded by the new drugs and the
early use of surmical resection have revolotionized the wbole plan of
treatment. No looger 1s 1t necessary for the tubercnlous patient to spend
& year or two in 2 sanatorium —Ed

Effect of Hepann and Pem n Combination on I.ocal
Septle Foci Study Based on Anumal Experiments 1s re-
ported by Stig Borgstrdm, Anders Muren and Ingemar
Erct® (Umv of Lund) Besides its coagulation-inhibiting
or thrombostatic effect heparin exerts a fibnnolytic action,
not seen 1n vitro by which fresh thromb: may be resolved
and made to disappear completely This thrombolytic effect
of heparin ceases on organization of the thrombus It has
been suggested that the power of the body to combat infec-
tion might gain better access to a focus of infection if the
thrombus formation of small vessels and deposition of
fibrin m surrounding tissues were decreased Others haye
shown that heparin alone does not prevent septic thrombs
whereas hepann combined with pemaibn does, that hemo-
lytic streptococcic infection gains greater spread 1n animals
treated with dicumarol® probably due partly to decreased
deposition of fibrin 1n the tissues and that thrombosis 13
a protectine mechanism agamst spread of mfection through
the blood stream

Experiments were performed to determine whether hep-

(6) Acta chir scandinav 108 114-124 December 1954



96 GENERAL SURGERY

arin by decreasing fibrin deposition 1n tissues and thrombo-
s1> of small vessels surrounding a septic focus caused by
penicillin-sensitive bactenia would mcrease the effect of
penicillin treatment

Merrop —The penicillin preparation used contamned oune fourth
sodium salt and three fourths procaine pemcillin. The bacteral
strain was pemcillin sensitive Staphvlococcus aureus Fleming 1n
placental broth, cultivated for about 24 hours and diltrted with sterile
physiologic saline. White female rabbits weighing about 2 kg were
given intracutanecous injections of 4 X 01 ml staphylococcus sm-
pension 1n undiluted bowllon culture and dilutions of 110 1100
and 1 1000 Heparin, 50 mg was admimstered m each dose.

Results showed that heparm and pemcillin 1 doses that
ndividually afford no demonstrable effects decrease the size
of local septic foct when admimistered 1n combination

Actual time of hepann admimstration in the course of
pemicillin treatment 15 apparently important Dunng the
first hours after moculation with bacteria effect of pemcillin
1s not enhanced by simultaneous admimstration of hepana,
possibly because fibrin deposition n tissues and thrombo-
s1s of small vessels are as yet so shght that the pemalln
1s able to penetrate to the focus of mfection To establish
the effect of the pemcillin hepann combmation a farly
well balanced ratio between dose of pentcillin and quantity
of bacteria mnoculated 1s required With a greater or lesser
dose of pemcillin no certain increase m the effect of simul
taneous admmistration 1s demonstrated Even though ed
mnistration of heparin lowers the size of the smallest pen
1callin dose registrable there must be a level below which
no effect of pemcillin plus heparm 13 registrable Greater
doses of perucillin exert so strong an effect that no addt
tional result appears on admimistration of heparin

NEOPLASMS
Changing Outlook on Cancer and Its Treatment 18 d¢
seribed by Wilis D Gatch? (Indianapolis) Despite an 18
crease 1n cancer research and early and radical treatment
the death rate from cancer has risen There 1s no vahd ev1
TT() 7 Indiana M A. 47 973976 September 1934
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dence that carly eancer 1s curable because duration and ex-
tent of the growth must be differentinted Results of early
operation as opposed to late operation are worse for cancer
of the breast, stomach and colon and probably the lung and
better for grow ths like rodent ulcer which increase by local
extension only or for some slow growing squamous cell
cancers The course of the major forms of cancer depends
far more on their inborn characteristics and on how much
abihity their hosts have to oppose them than on how early
they are treated The more malignant growths cause alarm-
mng symptoms sooner, arc treated sooner and, despite
this kil sooner than less malignant ones
One of the oldest concepts 1n cancer surgery 1s the value
of block dissection with removal of the local growth and
all lymph nodes drasming the growth area Block dissection
advocates ignore or mimmze the evidence that transport
of cancer cells by the blood 13 common and increases with
extension of the growth along lymphatics It 13 highly 1m-
probable that advanced metastasizing cancer can be extir-
pated by any operation no matter how radical Local lym-
phattc and blood stream spread of cancer makes each metas-
tasis a secondary center of spread, and even though spread
15 only by lymph yessels, extirpation 18 almost impossible
once 1t has reached the lymph nodes It 18 not possible to
discover the more malignant growths before they have es-
tablished distant and irremovable metastases Good results
after surgery are usually due to the body s innate resistance
to new growths This resistance may be destroyed by im-
proper irradiation and also by the combination of prolonged
anesthesia injury to tissues and multiple blood transfusions
ncident to extensive operations Appraisal of results of oper-
ation 13 difficult and often fallacious since latent metastases
may be present and may become active at any time.
Operative treatment 1n cancer 13 not useless but should
be governed by chntcal judgment and knowledge of the
natural course of the disease.

[Gatch at cne time was a rendent of Halsted’s at the Johns Hopkms
Hospatal. It 13 especially interesting therefore, to have hl;.[l 1deas on the
limutations -of the Halsted tion. Of course, m the 50 years that have
elapsed since Halsted published the results of his operation, our 1deas
ubout how cancer spreads have undergone a cansiderable change —Ed.]

Early Diagnosis of Cancer with early treatment 15 the
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basis of the major clinical attack on the disease, according
to Emerson Day® (Cornell Umv) Cancer detection, the
diagnosis of presymptomatic cancer, 18 an extension of the
concept of early diagnosis as a means of cancer control Type
and extent of examiation vary but always incorporate ron
tme performance of established screening procedures Basic
methods of examination are (1) careful history (2) direct
mspection and palpation where possible, (3) selected diag
nostic laboratory tests (4) <-rays and (5) biopsy and cyto-
lognc smears

Careful pelvic examination and cytologic smears are re-
quired for detection of cancer of female gemtaha neither
18 adequate alone Vagnal cervical smears with biopsy of
all suspicious areas endometrial biopsy and dilatation afd
curettage for the fundus or laparotomy for the aduex?(’m
necessary o

Examimation for breast cancer demands care attention to
detal and a mimumum of three to five minutes of a practiced
doctor’s time If there 1s a history of mipple secretion, 2
gentle attempt should be made to obtain flud from each
duct for cytologic study The nature of any suspicious lesion
must be determined by excisional biopsy

The rectum and distal colon can be mnspected by routine
digital rectal examination and proctosigmoidoscopy Pa
tients with mucosal lesions or bleeding should be referred
for barium enema with air contrast studies

Digital palpation through the rectum 1s the standard
means of detecting early prostatic cancer Papanicolaot
smears of prostatic fluid may be helpful

Early diagnosis of skin cancer 18 made by careful mspec
tion of all bodv surfaces and use of biopsy Since there 15
higher incidence of primary melanoma ot the skin of feet,
gemtalia head and neck removal and microscopic study
of nevi of these sites 13 recommended

Head and neck examination should include direct 1nspec
tron of nasal and pharyngeal passages, inspection and palpa
tion of oral cavity tongue and floor of mouth and murrof
visualization of hypopharynx larynx and vocal cords B1opsy
or cytologic s;nears may be useful

For asymptomatic lung cancer procedure required are
(1) diagnostic x ray studies (2) cytologic studies on 3pt
T8 M Clin. Korth America 38 639634 May 1934
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tum and trachenl or bronclual washings, (3) bronchoscopy
with biopsy of suspicious arcas and (4) thoracotomy with
direct exploration of tumor or suspicious area

To make diagnostic procedures in asymptomatic patients
productive, selection factors 1n cancer of the stomach are
(1) age over 45, (2) evidence of bleeding or unexplamed
anemna, (3) achlorhydria, (4) pernicious anemia, (5) history
of gastric ulcer and (G) famuly history of gastromtestinal
cancer Standard diagnostic procedure 13 a gastrointestinal
< ray series, followed m order by cytologic studies, gastros-
copy with biopsy and exploratory laparotomy

Cancer yicld of such a general routine examination will
vary from detection rates of less than 0 5% to over 3% for
patients aged 60 and older It tends to be higher for women
since cancer develops n accessible sites n a large propor-
tion Results also depend on care in screeming examinees
and other preselection factors

Implantation of Cancer—Avoidable Surgical Risk? 15 dis-
cussed by Lauren V Ackerman and Myron W Wheat Jr®
(Washington Univ ) 'When the capsule 18 ruptured 1n needle
biopsy of malignant tumors the tumor may grow through
the needle tract or small fragments of it may cling to the
needle and be depomted at some pont along the tract For
this reason 1ncisional biopsy 18 preferred when practical as
1n breast and lung lesions

Unless instruments gloves and drapes are changed mn
skin grafting for malignant tumors the cancer may be trans-
ferred to the region of the graft In operations on the pa-
rotid saltvary gland inexperienced surgeons frequently enu-
cleate a mixed tumor and 1n 8o doing rupture the capsule
of the tumor and implant nodules widely imnto surrounding
tissue Enucleation or biopsy of a malignant thyroid nodule
may cause mmplantation of tumor tissue 1n the neck

Soft tissue sarcomas of the mediastinum and retroperito-
neal areas appear to be encapsulated chnically and their enu-
cleation causes widespread implantation of tumor tissue
Careful mnasional biopsy should first be used followed by
adequate surgery ncluding the zone through which biopsy
was performed

A defimitive diagnosis should be made before surgery for
neoplasms of bone In certain areas such as the upper end

(9) Surgery 3 341355 \arch 1955




98 GENERAL SURGFRY

basis of the major climical attack on the disease, according
to Emerson Day® (Cornell Univ) Cancer detection, the
diagnosis of presymptomatic cancer, 15 an extension of the
concept of early diagnosis as a means of cancer control Type
and extent of exarmination vary but always incorporate rou
tine performance of established screening procedures Basic
methods of examination are (1) careful history (2) direct
inspection and palpation where possible (3) selected diag
nostic laboratory tests (4) x rays and (5) biopsy and cyto-
logic smears

Careful pelvic examination and cytologic smears are re-
quired for detection of cancer of female gemtaha neither
18 adequate alone Vagmnal-cenical smears, with biopsy of
all suspicious areas endometral biopsy and dilatation afid
curettage for the fundus or laparotomy for the adnex?éal‘c
necessary L

Examimation for breast cancer demands care, attentionito
detail and a mimimum of three to five minutes of a prachtcd
doctor’s time. If there 15 a historv of nmipple secretion, 2
gentle attempt should be made to obtamn flud from each
duct for cytologic study The nature of any suspicious leson
must be determined by excisional biopsy

The rectum and distal colon can be inspected by routne
digital rectal exammation and proctosigmoidoscopy P2
tients with mucosal lesions or bleeding should be referred
for barium enema with air contrast studies

Digital palpation through the rectum 1s the standard
means of detecting early prostatic cancer Papanicolaod
smears of prostatic fluid may be helpful

Early diagnosiz of skin cancer 18 made by careful 1nspec
tion of all body surfaces and use of biopsy Swnce there 13
higher ncidence of primary melsnoma of the skin of feet
genitaba, head and neck removal and microscopie study
of nev1 of these sites 18 recommended.

Head and neck examination should include direct mspec
tion of nasal and pharyngeal passages mspection and palp2
tion of oral cavity tongue and floor of mouth and murrof
visualization of hypopharynx, larynx and vocal cords Biopsy
or cytologic smears may be useful

For asymptomatic lung cancer procedure required are
(1) diagnostic x ray studies (2) cytologic studies on spu

(8) X Clin. North America 38 639-654 May 1984
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tum nd tracheal or bronelnal washings, (3) bronchoscopy
with biopsy of suspicions areas and (4) thoracotomy with
direct exploration of tumor or suspicious area

To mahe diagnostic procedures 1n asy mptomatic patients
productive, selection factors mn cancer of the stomach are
(1) age over 45, (2) evidence of bleeding or unexpluned
anemn, (3) achlorhydma, (4) permicious anemia, (5) history
of gastric ulcer and (6) famuly history of gastromtestinal
cancer Standard diagnostic procedure 1s a gastrosntestinal
\-ray senes, followed 1n order by cytologic studies, gastros-
copy with biopsy and exploratory laparotomy

Cancer yield of such a general routine examination will
vary from detection rates of less than 05% to over 3% for
patients aged 60 and older It tends to be higher for women
since cancer develops in accessible sites in a large propor-
tion Results also depend on care in screenmng examunees
and other preselection factors

Implantation of Cancer—Avoidable Surgical Risk? 1s dis-
cussed by Lauren V Ackerman and Myron W Wheat Jr®
(Washington Univ ) When the capsule1s ruptured 1n needle
biopsy of malignant tumors, the tumor may grow through
the needle tract or small fragments of 1t may cling to the
needle and be deposited at some pont along the tract. For
this reason 1ncisional biopsy 18 preferred when practical as
1n breast and lung lesions

Unless instruments gloves and drapes arc changed mn
skin grafting for malignant tumors the cancer may be trans-
ferred to the region of the graft. In operations on the pa-
rot1d saltvary gland inexperienced surgeons frequently enu-
cleate a muxed tumor and 1n so domng rupture the capsule
of the tumor and implant nodules widely into surrounding
tissue. Enucleation or biopsy of a malignant thyroid nodule
may cause implantation of tumor tigsue 1n the neck

Soft tissue sarcomas of the mediastinum and retroperito-
neal areas appear to be encapsulated chimeally and therr enu-
cleation causes widespread implantation of tumor tissue
Careful inaisional biopsy should first be used followed by
adequate surgery ncluding the zone through which biopsy
was performed

A definitive diagnosis should be made before surgery for
neoplasms of bone In certamn areas such as the +nrae and

(9) Surgery 37 3413335 Aarch, 1955
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of the femur upper end of the tibia and pelvic bones, 1mg
tation of tumor tissue occurs easily during surgery S
peripherally located round lesions of the lung should b
moved by wide local resection or lobectomy
Implantation 1n local tissues 1s always a danger du
biopsy of a mass mn the pancreas or penampullary are

! of end - ‘ln?ﬂnf
aterus. ote tmOT
and Wheat, A Jre

Fig 7 —C i
sccted 18 months after primary operation on
mudm(tmrmlolm LV
37 341333 March, 1938)

can occur 1n the suture line during operations for carain
of the stomach, large bowel and amall bowel It 1s also
stble to implant tumors of the gastromtestinal tract 1t
abdominal wall 1n the area of incision

Rupture can occur in operations for ovarian cancef,
implantation on the pentoneal surface. Also rupture of
uterus during hysterectomy for carcinoma of the endc
trium may result 1 implantation 1nto the gastromntes!
tract (Fig 7) Renal parenchymal cancer can become
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phnted into the ureteral stump wnd bladder cancer into the
abdomunal wall

Glomus Tumor L S J king! (Unnv of Mclbourne) de-
scribes the glomus as a small neurovascular aggregation of
Tustologically recognizable bodies that act as chemoreceptor
organs Some are related to great vessels or large arteries,
others are 1n penpheral structures of the body, usually the
shin The periphernl glomus bodies influence the degree and
nature of the vascular supply of adjacent tissues and are
affected by temperature changes These bodies are not pres
ent at birth, but develop 1n the first year of hfe and grad-
ually increase 1n number

Subentaneous glomus tumors are bizarre localized over-
growths of the characteristic neurovascular tissue of the
glomus body, most commonly occurring in the second to
fourth decades They may anse from existing glomus
bodies or from nonglomus tissue Peripheral tumors usually
occur 1 subcutaneous tissues of the upper limbs, in the distal
parts although they have been found in bone, synovial and
other tissues adjacent to joints and 1n muscle. A common lo-
cation s under the finger-nail. The tumor 18 sharply delimited
from surrounding structures Nodules are composed of nu-
merous vessels which vary in size and thickness and are
lined with endothelium surrounding these 13 a layer of con-
nectrve tissue and eprthelioid glomus cells Occasional mul-
tiple nodules are found There may be gradual growth for a
period but usually at an early stage the nodule becomes
stationary

‘When 1 subcutancous tissue the nodule may be nonpig-
mented but 1s often bluish purplish or reddish depending
on the degree of oxygenation of the blood flowing through
it. Vascular changes are common and the region of the
nodule may be warmer or colder than the rest of the body
Sweating precipstated by pressure on the nodule occurs
locally or over a considerable area of the Iimb

The outstanding symptom 1s severe pain which may cor-
respond 1 extent with the nodule and may be present
continuously or occur in paroxysms brought on by touch,
pressure or sudden change in temperature, The pam is
burming or lananating extreme n mtensity and often

) P 173 637695, Decomber 1954
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Cancer of the colon has been most cffectively treated by
tlus method Four of 15 patients with residual cancer at
sccond look were finally free from cancer at some subsequent
operation Residual cancer was found in the secondary chain
of retropenitoneal 1ymph nodes One patient had six opera-
tions although cancer was found at the first five, none
was found at the last, and she remained free from cancer
more than 5 years after first operation and 33 months after
the last The other three patients had residual cancer at
second look operatton but none at the thitd, and all re-
maned climecally well Two were folloned 56 months after
first operation one 40 months and the other 43 months after
a third look that revealed no cancer Fifteen patients who
ongmally had metastatic colic cancer were free from can-
cer at the second look.

The principle of multiple operations has been applied fre-
quently to patients with known advanced intra-abdommal
cancer not completely removed at exploratory operation, or
with oby1ous widespread residual cancer on chntcal or <-ray
examunation at time of evaluation for reoperation (limited
abdominal carcinosis) In all cases an aggressne attempt
was made 1f cancer appeared technically resectable even
though located in several areas Since second look proce-
dures have revealed locations of residual cancer, more radi-
cal primary operations increasmg the scope of lymphatic
excision have been used for all visceral cancers It 1s 1m-
probable, however that radical primary operations will elun-
mate the need for second look operations Such operations
are clinical experiments and are not recommended for gen-
eral acceptance The authors suggest that the tentatine
success 50 far achieved 1 a few patients be measured against
the hopelessness of recurrent cancer 1n the past.

Radioactive Isotopes in Management of Carcmomatosis
of Serous Body Cavities Edward M Kent, Campbell Moses
Willam B Ford Eugene R. Kutz and Robert S George?

(Pittsburgh) report on 163 patients treated with mtracavi-

tary radiogold for control of mahgnant effusions Of 112

treated for pleural effusion 39 whose primary lesion was

pulmonary died but 16 of these had had excellent results

(no further need for aspiration) and 5 had improved (re-
(3) AMLA. Arch Int. Med. 4 334340 September 1954
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qured only one or two taps after therapy) Comparsble
degrees of palliation were achieved n 38 patients (mow
dead) with primary carcinoma of the breast, 20 had excel
lent results and 6 had 1mproved Of 20 survivors treated for
pleural effusion, duration of life after therapy was as longas
3 years i 1 and 32 months 1n another 75% had excellent ot
satisfactory results Of 51 patients treated for carcinomatons
ascites, the primary stte was 1a the ovary m 65% Treat
ment results were approximately comparable to those for
pleural effusion Among 36 now dead, results were exceh
lent 1 17 and good 1n 6 Of 15 still Living, results wer
good or excellent 1n 73%

A young woman treated for pleural effusion and asaft
two years after left mastectomy was still alive three yea!
later although three areas of subcutaneous metastases ha
been excised during the survival period. A man 59 ha
hundreds of nodular tumors, diagnosed tustologically ¢
papillary adenocaranoma, on the surface of both paret
and visceral pleura, noted on thoracotomy performed b
cause of grossly bloody intractable rght pleural effusto
During convalescence 150 mc Aul®® was injected 1nto ng
pleural space More than 18 months later he was alive ar
clinically well with none of the many tumor 1mplants ¥
ible on chest roentgenogram Not one aspiration had bet
done since treatment and there was no fluid m the pleur
space.

Toxic mamfestations of radiogold treatment have meclu
ed muld, brief episodes of what appears to be radiati
sickness and some instances of mild hemoporetic suppre
s1on, as shown m the leukocyte count Subcutanecous lea
age of Aul®® after injection resulted 1n cellulitis in onc T
tient Leakage to the cutaneous surface m two caused t¥]
cal radiation erythema followed by pigmentation

Control of Malignant Effusions with Radioactive Go
18 described by Alfred Schick and Robert J Bloor* (Un
of Rochester) Radioactive gold (Au'*®) has a short half I
of 24 days at the end of 11 days 95% of all the radiatr
has been emitted Beta rays represent 959 of the eneh
emitted and have a maximum range 1n tissue of 3.8 m
Gamma radiation 13 easily detected outside of the body &
can be used to monitor the distribution of the gold

(4) New York J Med 54.2979-2982, Nov 1 1954
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Treunie—A pleuril or peritoneal tap 1s performed. In patients
in whom fd forms rapidly, nearly all the fluid 15 removed. In
others only partial emptying of the serous cavity is necessary After
flurd 15 removed the needle is left 1n place and the gold solution n-
troduced, with 150-200 m! normal saline. An mitial dose of 125 me.
18 used 1n the peritorteal cavity and 75 me. in the pleural cavity The
wound 18 sealed with colledion and the patient 1s placed in an osaillat-
ing hed for an hour to assure homogeneous distribution of the gold
He 15 also mstructed to turn frequently

Of 18 patients who could be followed adequately, about
two thirds had definite slowing of flmd production In
some the first application produced an mcomplete chinical
response but the sccond stopped flud production com-
pletely Immedinte side effects are shght and easily con-
trolled Mild nausea and drarrhea occur occasionally after
intraperitoneal injections No sigmficant changes m the
peripheral blood have been observed

In most patients gold produces a fibrous response of the
serous surfaces and there 18 some evidence that this 1s at
least partially responsible for the therapeutic effect A cand:-
date for radioactine gold therapy should fulfil the follow-
ing critennia (1) major symptoms due to the effusion (2)
life expectancy in the absence of the effusion of three to
four months or more and (3) defimite evidence of tumor
implant m the pleural or peritoneal cavity

{There seems little doubt that, m many mnstances effusions of mabg
mnt ongin can be coatrolled by use of radicactve gold—Ed.]

Eoswmophilia in Cancer Report of Case 1n 2 young man
with adenocarcinoma of the thyrowd 1s presented by Lester
R. Nagel®* (U S Pub Health Service Hosp, Baltimore)

Man 26 was hospitalized 1n January 1953 for terminal care. In
1948 following total thyroidectomy Tradical nech dissection and
irradiation for malignant adenoma, the white blood cell count was
7400 with 2% eosinophuls. In May 1952 the white cells numbered
16,200 with 329, eosinophids By November the white cells had 1n
creased to 70 000 with 72% eosinophuls. At that time marked hiver
enlargement with ascites and \bdominal distention was noted. At
the final admission, the white cell count was 117 000 with 70% eosin
ophils Death from mtercurrent bronchopneumoma occurred 51
hours later Autopsy showed thvroid metastases in the lner lungs
superior and anterior mediastinal lymph nodes hiar and penaortic

lrmph nodes and pericardsium. Necrosis and calcificats
ent in the mediastinal nodes. There was connopf?hgn “erelgvim

to]f marrow with shight diffuse nfiltration of eosmophuls through all
ssues.

The eosmophilia often seen in the cours
(5) New Enghand J Med 250-607 Apr 8 1954

e of malignant
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tumors has been attributed to an eosmophilotactic response
to products of protemn breakdown 1n necrosis of tumor tissue.
A correlation has been suggested between the absolute
cosinophil count and existence of a necrotizing tumor ca
pable of producng leukocytosis

Carcinoma in Newborn Report of Case 13 presented by
Arthur Dick® (Washington, DC)

Boy aged 6 weeks, was found to have 2 mass in the left cheek at
agEZydays.’Ihsmcrea.scdmnzeomlhenextmonthmdinmr
fered with nursing Examination revealed a well nourished infant
with a hard mass the size of a pigeon s egg 1n the substance of the
left cheek, seemingly discrete with no adherence to skin or mucous

;E.’Zo"}i.‘aﬁv;“ >
Yo

it

— 7
_‘.‘.@é%
at operation. (Conrtesy of Dick, A.

8.—Fhots ph of tityne remored
Am.n! Surg 87 673675 May 1954 from Armed Forces Imstitits of Pathology )

membrane. The mass was removed through an intraoral margimal
ncision and was found to be a small cell carcinoma of salivary on
gin (Fig 8) Three weeks postoperatively a left submaxillary node
was found. The node, removed en bloc, was completely replaced by
the carcinomatous cells. The parents refused radical surgery The
infant did well for three months when blood tiny saliva was noted.
Examination revealed a punctate elevation at the upper pole of the
scar within the cheek. Cytologic stidy revealed malignant cells The
localized mass was widely excised and was malignant. The infant
has developed normzlly to age 18 months and there 1s no clinieal or
< ray evidence of recurrence or_metastases

['ﬁﬂ_‘u of course, a curionity Does 1t mean that this child lacks some
of the normal growth tors? \ docsnt caranoma occur more
commonly in fetal Iife and shortly after birth when the growth of tissues
is occurring at 1ty most rapid rate?—Ed.]

(6) Ao T Swry 87 673675 May 1954
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Prognosis of Major Surgery for Cancer in the Aged
Thomas ] Anglem and Martin L Bradford® (Brookhne,
Mass ) are convinced that, with the safeguards of present-
day surgical management, clderly patients requining major
surgery for cancer can be carried through the most major
operations with a mortality rite not strkingly different
from that for standard nsk patients with the same disease
Similarly, prognosis as ndicated by the conventional five
year survival figures, compares favorably with that seen in
younger persons In 258 patients over age 70 with cancer
who had major surgery the mortality rate was 15 12%

An attempt at cure was possible i 163 patients (651%)
Including operations for more than one independent cancer
mn the same patient and staged procedures, 174 curative
operations for cancer were done on these patients average
age 752 with operative mortahity of 11 5% Of the 168 pa-
tients, 39 survived without disease for five years or more,
28 were alive without disease for periods of less than five
years and 16 died without recurrence withmn the five year
period Of 71 patients with recurrences, only 1 was aline

The five year survival rates following 115 operations m
112 patients having head and neck surgery were 50% breast
surgery 368% gastnc surgery 308% pelvic surgery
222% cecum and ascending colon surgery 60% hepatic
flexure transverse colon and splenic flexure surgery 12.5%
descending colon surgery no survnors sigmord surgery
3089 rectosigmoid surgery no survivors rectum surgery,
333% and axillary and grom dissections 66 6% These fig-
ures do not compare unfayorably with results in younger
patients The five year sunnal rate of all 112 patients was
348% In 141 patients the three year survival rate was
39.7%

Operathe mortality of curative operations decreased
from 21 4% dunng 1936-41 to 67% 1n 1951-52 Alortality of
all operations dropped from 2571% m 193640 to 13.33%
1951-52 Further reduction 1n o er-all mortahity will depend
1n part on the elimnation of useless exploratory and pallia-
tive procedures by the most careful and accurate preopera-
tive evaluation The benefits of surgery should not be denied
the elderly cancer patient on the basis of age alone
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Possibilities of Functional Conservation in Exenterations
of Pelvic Viacera for Advanced Cancer are discussed by M
Dargent® (Lyon France) with a report of six cases 1
which the anal sphincter and anorectal mucosa were pre-
served.

TrcENIC—After abdomunal incision 1nto the pelvis planes of
cleavage between the pelvic wall and the bladdc}:dmterforly&‘md
Iaterally are determuned. Ligatron and resection of the hypogastne
artery and 1t3 visceral branches follow with separation of the mass
of ganglions and pelvic cellular tissue, venous hemostasis and ad
vance toward the raphe of the levators The ureter f utlizable, 18
sectioned at 1t8 eptrance 1nto the broad ligament. The postertor sur-
face of rectum 1s separated and the subperitones] segment of the
ampulla lifted. Clitoris urethra and inferior border of the vagima
are sectioned from front to back letting the neoplastic block fall
behind. Height of the healthy intestinal segment 15 calculated and the
ntestine sectioned as far as possible from the cancerous zone, End
to-end anastomosis of the sigmoid to the inferior segment 15 made
and both ureters are implanted above the anastomosis. The operation
1s completed by peritomzation of a drain introduced suprapubically
and emerging in the perineum for ¢leansing and druning the large
evacuated cavity An intestinal drain 13 mserted above.

This operation 1s serrous and difficult and each case poses
a new problem One patient died of cardiac falure the
might after operation One died of uremua and renal falure
on the sixth day One died 14 days after operation from acute
occlusion of the small intestine which had been incarcerated
in peritonmization In this instance, operation had been an
emergency procedure to control profuse hemorrhage from
a neoplastic crater The fourth patient died at the begmn
ning of the second month from renal msufficiency The
fifth died eight months after operation from hepatosplemc
metastases In the last case 1n which mdication for opera
tion was a large suppurating mass all conditions necessary
for success apparently were present and the patient re-
mamed well after 16 months The anal sphincter controlled
fecal and urmary evacuation because of mamtenance of the
reflex by conserved mucosa The reconstructed ampulla
was small and fecal emssions were more frequent than
normal This was undonbtedly favorable for prevention of
late complications from ymplantations since distention and

stasis were less than with a normal rectal ampulia

Although this operation 1s dangerous, 1t gnes when

(8) Hetret. chir acta 211304-340 Septonber 1954
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properly indicated, a functional and general result supertor
to the patient s previous stite Even when distant metastases
are already present, 1t may be definstely justified to remove
a panful or fistulous area during the last months This 1s
the only means of arresting profuse hemorrhage caused
by filtration or of controlling an enormous suppurating
area

Rehef of Pain 1n Incurable Cancer by application of intra-
thecal therapy 1s described by R M Maher® (Rochdale,

Fig 9 —X-may after injection of myodil (15 parts) and phenol (1 part) Re
sultant wnestbesla over first, second and third rils aod on bmoer side of
complete rellef of paln, (Coartesy of Maher R. M Lancet 1 1820 Jan 1 1955 )

England) Injected intrathecally phenol can cause cord
destruction If the phenol 1s held 1n glycerin however 1ts
diffusion 15 at a mintmum and when mjected mtrathecally
it falls downward bemng heavier than cerebrospinal fluid
With the patient on his side it falls to the posterior root
ganglions of hus lower half (Fig 9) Injected at the appro-
priate level 1t usually causes permanent anesthesia over the
panful area Figure 10 shows the chief components influ-
enced Motor umts are not affected their cell stations being
well out of the way The aim 19 to select the group of smaller
nonmedullated C units of Erlanger ¢f al The large A type
of proprioceptne umits must be left intact. This effect
(9) Lancet 1 1820 Jan 1 195§
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Possibthities of Functional Conservation in Exenterations
of Pelvic Viscera for Advanced Cancer are discussed by M
Dargent® {(Lyon France) with a report of six cases 1
which the anal sphincter and anorectal mucosa were pre-
served.

Trcanic—After abdoounal incision into the pelvis planes of
cleavage between the pelvic wall and the bladder anteriorly and
laterally are deterrmined. Ligation and resection of the hfv-pogasm:
artery and its visceral branches follow, with separation of the mass
of ganglions and pelvic cellular tissue, venous hemostasis and ad-
vance toward the raphe of the levators The ureter 1f utilizable, 18
sectioned at 1ts entrance into the broad hgament. The posterior sur-
face of rectum 18 separated and the subperitoneal segment of the
ampulla lifted. Clitoris urethra and inferior border of the vagua
are sectioned from front to back, letting the neoplastic block fall
belund. Height of the healthy intestinal segment 15 calcnlated and the
mtestine sectioned as far as possible from the cancerous zone. End
to-end anastomos:s of the sigmoid to the inferior segment 13 made
and both ureters are implanted above the anastomosis. The operation
18 completed by penitoruzation of a drawn introduced suprapubi
and emerging 1n the perineum, for cleansing and draimng the large
evacuated cavity An intestinal dram 18 mserted above.

This operation 1s serious and difficult and each case poses
a new problem One patient died of cardiac fadure the
nmght after operation One died of uremia and renal failure
on the sixth day One died 14 days after operation from acute
occlusion of the small intestine which had been mearcerated
1n pentomzation In this nstance operation had been an
emergency procedure to control profuse hemorrhage from
a neoplastic crater The fourth patient died at the begin-
ming of the second month from renal msufficency The
fifth died eight months after operation from hepatosplemc
metastases In the last case in which mdication for opera
tion was a large suppurating mass all conditions necessary
for success apparently were present, and the patient re-
mained well after 16 months The anal sphincter controlled
fecal and urinary evacnation because of mamntenance of the
reflex by conserved mucosa The reconstructed ampulla
was small and fecal emissions were more frequent than
normal This was undoubtedly favorable for prevention of
Iate complications from implantations since distention and
stasis were less than with a normal rectal ampulla.

Although this operation 15 dangerous 1t gives when

(8) Helvrt. chir acta 21 304-340 Scptember 1954
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properly mndicated, a functional and general result superior
to the patient’s previous state Lven when distant metastases
are already present, it may be defimtely justified to remove
a pamnful or fistulous area during the last months This s
the only means of arresting profuse hemorrhage caused
by mfiltration or of controlling an enormous suppurating
area

Relief of Pain 1n Incurable Cancer by apphication of intra-
thecal therapy 15 descmibed by R M Maher® (Rochdale,

Fig 9 —X-ray after_fnjectlon of myodil (15 parts) and phencl (1 part
anesthesin over httoud-ndﬁnrﬂfihilndouimtrl‘hh(o{p:r;:v‘:
complete relfef of pain, (Coortesy of Maher R. M Lancet 1 1820 Jan 1 1935)

England) Injected intrathecally phenol can cause cord
destruction If the phenol 1s held n glycerin however 1ts
diffusion 15 at a mintmum and when injected ntrathecally
it falls downward being heavier than cerebrospinal fluid.
With the patient on his side 1t falls to the posterior root
ganglons of hus lower half (Fig 9) Injected at the appro-
priate level i1t usually causes permanent anesthesia over the
panful area Figure 10 shows the chief components influ-
enced Motor units are not affected their cell stations bemg
well out of the way The aim 18 to select the group of smaller
nonmedullated C units of Erlanger et af The large A type
of proprioceptive units must be left mtact This effect
(9) Lancet 1 18.20 Jan. 1 195§
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depends on concentration of the mixture, optimum strength
of phenol in glycerin bemng 1 1n 20 The solution 1s prepared
freshly each week by dissolving 1 Gm phenol crystals 1n
20 ml glycenn or propylene glycol and kept in rubber
capped bottles Before mnjection 0 1 mi sterile water 1s added
per 1 ml solution and the two are well mixed When the
patient has had pain for less than six months addition
of stenile water 1s unnecessary and lower doses of the mix
ture are needed After six months resistance nises and dos
age has to be mcreased above 1 ml

Largely for psychologic reasons the operation should be

UPWARD sDE

DUOWHWARD SI0T

osFly 10—Siting of needle. (Comrtesy of Maber R. 3. Laneet 1:18-20 Jan 1,
1

carred out at the bedside The patient lies on his pamful
side 1 lateral lumbar puncture position at the edge of the
bed (Fig 11 A4) except for sacral ntrathecal injection which
requires the sitting position When cerebrospmal flurd ap-
pears the needle 1s advanced 1 mm farther to prevent mjec

tion 1nto the subdural space The patient 1s rotated back

ward so that the needie and syringe point upward at an
angle of 45 degrees (Fig 11 B) A prehminary test with
nupercane® 1s made to ensure that the needle 15 not direct

ed upward Cutaneous sensory changes should appear on the
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patient 8 lower side sensory loss on the upper side means
that the needle 1s directed too far upward, which would
result mn cord damage If the test 1s unsatisfactory it should
be repeated i a day or two If analgesia 1s on the downward
side, 13 ml of the phenol glycerin mrxture 15 slowly m-
jected the synnge removed and the stilet mserted Sensa-
tion must be tested immediately If sensory loss 1s extend-
mg too far caudnily the foot of the bed should immediately
be raised 1f too far cephalad the head should be raised A
further 0 5 ml phenol mixture can be added 1f necessary The
needle 18 then left in situ for one hour If sensation returns
1/100 gr silver nitrite dissolved n 1 mi glycerin may pro
duce more permanent anesthesia

Injection 13 made in the twelfth dorsal and first lumbar

Fig 11— Initial positlon B position during and ectlon
of Tifher R e e oo o JRot e after Ioj (Coattesy

nterspaces for pamn of obturator and femoral distribution
m the second or third lumbar interspace for saatic type
pam and 1n the fifth lumbar and first sacral interspaces with
the patient sitting up, for sacral pamn Injections may also
be made at lugher levels After-effects are nsually mild with
headache and vomiting for a few hours Bedsores and burn-
ing have to be guarded against Average time between on-
set of pan and injection was 4 months for complete relief
cagses and 18 months for unrelieved cases Therefore the
procedure should be done early

Lobotomy i Termmal Cancer Walter Freeman! (George
Washington Unuv ) considers trinsorbital lobotomy the op-
eration of choice to relieve pamn of advanced cancer because
1t 18 simple, effective and free from phy sical and mental com-

(1) JourmahLancet 74 263-265 Jaly 1954
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phications After lIobotomy the patient 13 relaxed, eased of
tension, serene, euphoric, able to tolerate the terminal stages
of carcinoma and loses the power to concentrate on his
difficulties Though effectively relieving the pain of gener
alized bony or visceral metastases, 1t 15 less satisfactory n
rehieving pain due to infiltration of nerve roots Although
pain 18 percerved, the patient’s attitude toward 1t 1s altered
The pain of terminal cancer 13 compounded of foreknowl
edge of death the hopelessness that comes with an incurable
disease and the endless prospect of pain to come., Lobotomy
abolishes all of these factors

TeEcaNIC—Transorbital lobotomy can be performed under local
anesthesia or a few mnutes of pentothal® anesthema. The ponts of
the leukotomes are inserted beneath the eyelids 3 cm. from the md-
Iine, aimed parallel with the bony ridge of the nose and driven to s
depth of 5 cm. from the margin of the upper eyelid. The handles are
then separated a total of 45 degrees and driven 2 cm. deeper The
handles are touched over the nose, to sever the white matter beneath
the frontal convexaty then separated 45 degrees making a “W” with
the nose This oblique position avoids the artertal branches over the
isula. The handles are then elevated through an arc of 30-60 de-
grees d ding on the severity of pain. During this maneuver the
orbital place sometimes gives way with 4 snap The pomnts of the
instrument are amed at a narrow band of fibers that bends around
the anterior horn close to the ventricle, between the head of the
caudate nucleus and the 1nsula.

Recovery 1s prompt. There are no wounds to dress ecchy-
mosis of the lids subsides 1n a few days and the patient
needs httle special care Shock does not occur and such
complications as hemorrhage are rare

[In general lobotomy 1s a fmirly good answer for relief of pam in
termnal cancer In my opiuon it d be used more often—Ed.]

Hemangioma. W Brandon Macomber and Mark K. H
Wang? (Albany Med College) review 253 cases with 281
lesions of which 65.2% were present at birth and 88% ap-
peared before age 3 Females predominated (684%) though
this may represent primarily a parental anxiety regarding
cosmetic deformity 1n a female. Lesions were located on the
head (547%) trunk (20%) extremities (189%), neck
(46%) and gemtaha (1.8%) Pathologrcally the lesions were
of four types capillary (91 lesions) cavernous (60 lesions)
mixed (127 lesions) malignant hemangioma or hemangio-
endothelioma (3 lesions)

(2) GP 8 4149 November 1953



NEOPLASMS 113

Injection treatment 1s used almost as routine because
hospitalization usunlly 15 unnecessary Injection was used
alone 1n 159 lesions, surgery alone for 26 lesions and com-
bined mjection and surgery for 7 (4 cavernous and 3 mixed
types) 89 lesions were not treated

For mjection 0550 ce of a 5% solution of sodium mor-
rhuate 15 used Precautions meclude pre testing for senss-
tnaty with an mtradermal dose of 01-0.2 cc. and avoidance
of intravascular mjection Injections given at six week m-

Flg. 12—Cl§ﬂlry cavernous hemlnﬁluma of tongue of 1
Macomber W » and Wung M K. GP 8 4149 I\trﬂ:-‘f{bnilésoﬁna’ of

tervals are first made deep into the lesion with regression
they become more superficial Surgery although most effec-
tive, 1s used only m selected cases when presemation of
tissue and restoration of function are not primary considera-
tions, and when malignant changes are suspected If the
postsurgical defect 1s large a free skan graft 13 used to
cover 1t.

Of the 92 lesions treated by injection 74 were hsted as
cured and 18 as mmproved Injections extended from one
month to three y ears (average six months) They were most
effectine in the cavernous and the mixed types (Fig 12)
and least effective 1n the capillary type They are the treat-
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and lateral dorsal aspect of the left foot (Fig 13) Most of the skin
on the foot was atrophic and shiny After repeated skan grafts were
unsuccessful below knee amputation was performed. Sections from

Fig 13 Fig 14
(Courtesy of Carlin, G. A. Plast. & Reconstruct. Surg 13 451453 June 1554)

the ulcer on the lateral plantar aspect of the foot revealed an in

filtrating hormifying squamous cell carcinoma (Fig 14)
[It seems stran t this rare event does not occur more often. Why

tha
should grafted skﬁ be relatively immme to the development of card
noma?—Ed]

FACE AND BUCCAL CAVITY

Removal of Cosmetic Defects by Dermabrasive Surgery
according to Murry M Robinson® (Georgetown Unn ) 18
successful treatment for (1) pitted scars (smallpox chich

(6) M Ann, District of Columbla 24 17.22, Janmary 1955
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en pot, acneform lesions and furuncles), (2) hypertrophic
and deformed scars, (3) nevi, (4) pigmentations, (5) new
growths (heratoses, adenoma sebaceum and \errucae), and
(6) muscellancous conditions (tatteos, rhynophyma “en
larged pores’ 1nd milia) Basic equipment consists of steel
brushes of various widths and gauges, a tugh speed electric
motor capable of 12000 rpm, a powerful air blower ethyl
chlonide and chilling packs contaming 5% diethylene gly col

|
1A

Flg 15—A4 scars remiting from cystic acne. B after two dermabrasive opera
g T Vil vl el TR Sl g v | Sl
1 water The area 1s cleansed and then chilled with packs
(stored n the freezing compartment of a refngerator until
the liquid 18 slushy ) kept 1n place about 20 mmutes A drop
of castor o1l 18 placed in each eye and the eyes are covered
with gauze, and cotton pledgets are placed in the ears Areas
of about 2-3 sq 1n are blocked off sprayed with ethyl chlo-
ride until they are frozen sohid and then planed each area
bemng treated separately After frank bleeding has stopped
the areas are covered with gauze pads held loosely to the
skin with Scotch tape. This dressing should be changed
three times a day and once at might. Serous oozing stops
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n 2448 hours In 7-10 days the crusts separate Erythema
disappears usually a weck after the crust 15 removed but
may last up to six weeks Repeated planings are necessary n
almost all cases

In a senes of 171 plamings, all but three patients were
satisfied with the results (Fig 15) No patient was umim-
proved and improvement was far 1n excess of that obtain
able with anv previous method The procedure produces
tuighly satisfactory results in situations previously consid
ered almost hopeless

Evaluation of Mechanical Abrasion of Acne Scars 15 pre-
sented by Mornison D Beers? (Chicago) Occasionally

?h scare, pits and
fibeatie moduler. (Courtesy of Beers, M. D GP 9 6670, May 1954)

severe acne leaves permanent disfigurement and can lead to
sertous emotronal and social handicaps The acne pustule
often destroys the full thickness of the skin and results
scars pits craters fibrotic mounds and nodules cysts and
diffuse intradermal and subdermal fibrosis (Fig 16) The
pits and rrregularities of the skm surface must be elimu
nated 1f the shin 1s to have a nearly normal appearance.
Abrasion of the acne pits with sandpaper can lead to grat

(7) GP 9 6670 1May 1954
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fying results The shin 1s decreased in thickness by the sand-
ing procedure and, when healing 1s complete, presents a
more nearly normal thickness, texture and resilience (Fig
17) Deep acne scars and sinus tracts should be removed
by surgical excision and closure for maxtmal improvement

The actual abrasion of the facial skin 18 not difficult, but
judgment and experience are cssential to obtam satisfactory
results Local or endotrachenl anesthesta may be used de-
pending on the extent of the procedure After the patient

Fig 17—Pndnpu1ﬂmphouﬁhs
scveral exclslans of naslo fold arews, ghbella and d corrective
oty Commieey ot oo MPB U T AR, T

1s surgically prepared and draped the skin 18 abraded with
autoclaved sandpaper (grade 2) The abrasion 1s continued
until the skin has a furry appearance Most of the epithe-
Lal layer 1s abraded A mosst gauze pad 1s firmly applied to
control the capillary oozing which 1s usually profuse
Abraded areas are covered with fine mesh gauze impreg-
nated with petroleum jelly The dressing 18 applied snugly
and remans i place for 7-10 days after which 1t s gradu-
ally removed If the layer of gauze next to the skin 1s ad-
herent, healing 1s not complete. Premature removal of the
petroleum jelly layer invites infection, with delay 1n heal-
g and a poor final result,

The shin 15 red for two or three days after removal of the
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gauze and some ruddiness persists for several weeks Small
milia may appear on the abraded surface up to three months
postoperatively and represent the pouting epithelized on
fices of the glandular elements of the skan, They are self
limited and usually require no treatment but may be punc-
tured or ruptured Untoward complications have not been
observed If abrasion 1s carned too deep soft pliable scar
tissue develops but 1s usually not objectionable. Kelowds
have not been observed.

[1t 1s mmportant to realize that the jobs of many people depend on thear
?é:pmrancr_ Cosmetic surgery may therefore be of the utmost mmportance
50me cases -

Facial Scar l;roblem. Samuel Fomon, Julws W Bell
Alfred Schattner and Victor R. Syracuse® (New York)

18 —Spontancons bealing croes scction sbowing tractlon of aubroken
mmm%wmhamwwmfﬂ

— Seurgical hes plincs in normal alipement. Broken
roar s B Lt reaes tactioh, of vear and mbaimises dix

(Courtesy of Paman, S., o al. A3LA. Arch. Otolaryng. 59 434460 April, 1954)

state that results of scar surgery are usually satisfactory for
function but cosmetic results depend on the surgeon s ability
to reproduce with some degree of accuracy the quantity and
quality of the tissue lost.

Improrement depends on constitutional state and age of
the patient nature of the skin location and character of the
scar and extent of the loss Spontaneous healing causes dis
tortion of the shin with depression of the scar 1n many lo-
cations whereas surgical healing with coaptation of shin
layers leads to mimmal skin distortion (Figs 18 and 19)
Indication for surgery may be cosmetic or functional or

(8) AM A Arch Otolaryngp 39 434460 April, 1954
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botht The scar should be removed when 1t has become white
and soft and contraction has ceased Before this, poor cir-
culation may result in sloughmg when the parts are mobi-
lized and contmmuing fibrotic changes may cause further
postoperative distortion The expense involved and patient’s
occupation, temperament and physical condition largely
determine the choice of procedure. If new slun 1s necessary,
the choice depends on whether the objective 13 cosmetic,
functional or both If cosmetic, the thickness, color, tex-
ture, hairmness, tension arculation and mnenvation of the
part lost must be reproduced as nearly as possible
A gencral plan of repair should always be worked out. In a
scar involving a full thickness Joss, restoration must mnclude
cover, support and hining If mucosa and support are not
supplied the raw surface beneath the covermg tissue will
contract and distort the overlying parts In unilateral losses
the upaffected side 1s used as a model for the affected stde.
The basss of scar surgery comprises removal of scar clo-
sure and postoperative refinement of residual scar The scar
18 excised so that the distorted tissues may resume therr
normal relations When possible, the pattern for excision
should be made to follow the direction of the normal skin
tension lines The outlining tncision should be carried be-
yond the wvistble and palpable portions of the scar and also
beyond the turned 1n edges of the skin
The raw area left after exciston 1s then reparred. New
tissue may not be needed if approximation 18 possible
without tension or distortion of adjacent parts When new
tissue 13 used, i1t may be contiguous, from the vieimty or
from a distance, Contiguous tissue can be used by rectilinear
advancement advancement through an arc (swinging pro-
cedure) transposition (Z-plastic) and mterpolation Tissue
from the vieimty may be advanced by means of a pedicle
over a bridge of healthy tissue Tissue from a distance may
be transported without a pedicle (graft) or with a pedicle
(flap) The latter may be brought into the defect by regronal
Juxtaposition, migration or an intermediate carrter Post-
operative refinement of the residual scar may be 1n the form
of reduction 1n size of the cicatrix by radiotherapy surgical
revision scarification ot chemical cauterization
Next to excsion followed by direct appraximation the
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swinging advancement flap outhined by the face-lift 1ncision
15 often the most satisfactory solution The long incision
permuts formation of large mobile flaps, with an assured
blood supply by way of the external maxillary artery These
flaps can be made to cover the greater part of the face. The
donor area can usually be closed by direct approamation
but should a graft or flap be necessary for closure, 1t can be
placed 1n an inconspicuous location

Problem of the Aging Face James Buford Johnson® (Bev-
erly Hills Calf) believes that thytidectomy 1s benefical 1n
selected individuals and that improv ement 1n appearance has
1ncreased opportumties and effectiveness of people by restor
ing self assurance. Pnimary changes in the skin dunng se-
nescence are atrophic, including loss of contractility frag
mentation and basophilic degeneration of clastic fibers and
fragmentation and hyalinization of collagen fibers These
changes cause relaxation of the skn, allowing 1t to fall 1n
folds and wrinkles

Candidates for rhytidectomy should know the himitations
as well as the benefits from surgery Obese patients should
reduce before surgery 1f maximal improvement 1s to be
expected. Honzontal forehead hines cannot be permanently
removed. Attempt at complete removal of lines in the
cheeks will result 1 a fixed, pulled expression. The small
perpendicular lines on the upper and lower lips cannot be
elimmated by rhytidectomy Patients with redundant skin
1 the upper neck can expect the greatest improvement.

Operations on the face and neck can be done at the
same time and the submental fat pad also can be removed.
Removal of frown lines from the glabellar region and eyelds
can also be done. General anesthesia 1s best. The lower eye
hds are best operated on under local anesthesia m a sepa
rate operation

The neck and face operation 18 planned so that the mnct
s1on 15 well back 1n the hair-beaning area of the temporal
region so enough hair remains 1n front of the masion to
cover the shaved area after healing 1s complete (Figs 20
and 21) The inasion 1n the posterior neck 15 at the margin
of the hair-bearing area and should extend well down on
the neck for maximal removal of redundant skin The only

(9) Plast. & Reconstroer Sury 13 117 121 Febroary 1935
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expased portion of the meision 1s 1n the crease just antertor
to the ear

Undermimng of flaps ss started with the knife but 1s com-
pleted by blunt dissection wath seissors in the proper plane
of cleavage. In the upper cheekh undermming 1s conserva-
tive, to prevent a pulled expression In the lower cheek and
nech 1t 13 more extensive The flaps should contain a layer
of subcutaneous fat to insure proper circulation Meticulous
hemostasis 18 necessary o pres ent postoperative hematoma

Flg 20 (left
B )

—Before thytldectomry for face and neck.
21 (right) —After rhytidectomy Inclifons placed well back in hair In

region do oot alter comtoar of balr Hne.
wsggouﬂuy of Joknson, ] B. Plast. & Reconstruct. Surg 15 117 121 Febrnary

‘When the flaps have been adequately undermined and the
field 1s dry the skin 1s pulled upward and backward and
attached 1n the mastoid and temporal areas with two reten-
tion sutures made subcuticularly When these sutures have
been tied the appearance of the face 1s surveyed and neces-
sary changes made When the result 1s satisfactory the flaps
are trrmmed and the suturing completed. The skin 1s closed
with one layer of silk or dermalon® Drains are unneces-
sary but a large bulky dressing 1s applied

The submental fat pad 15 best removed through a small
wcision bepeath the symphysis of the mandible and an
cllipse of overlying skin can also be removed Glabellar
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frown hines can be corrected by interruption of the corru
gator muscles education of patients to keep the muscles
relaxed or by removing an ellipse of skin

There 13 only a small margin of error for removal of re-
dundant skin from the lower eyelids because of the danger
of ectropion Tension on the lid can be relhieved by having
the patient look up dunng the operation Intisions are made
immedsately beneath the lashes and extended about 2 cm.
beyond the external canthus, the skin 18 undermined and
vessels clamped whale the opposite lid 18 being undermined,
to avoid use of ties under the thun skin In removing the ex
cess skin, a stab opeming 15 made n the flap at a point oppo-
site the center of the hid and the first suture placed there.
From this point the exasion 1s carned toward the noer
canthus and sutunng done in thie area. Excision and clo-
sure of the lateral side 18 done similarly

In the upper eyehd maision 15 made at the upper bor-
der of the tarsus extending somewhat beyond the outer
canthus The skin of the hid 13 undermined, the excess re
moved and the mnasion closed as in the lower hid

The mamn complication of surgery 13 hematoma which
should be evacuated immediately and pressure applied The
bleeding vessel may have to be localized and hgated In
undermining the flaps care must be taken to prevent mjury
to the facial nerve Injury to the great auncular or posteror
auncular causes transitory numbness in the ears or mastowd
region

THE NECK

Tumors of Sternocleidomastord Muscle are usually first
naticed 815 days after birth. In a typical case the tumor
enlarges until age 6 weeks to 2 months remains statronary
two to three months and then resorbs At age 5 or 6 months
1t has disappeared often without any sequela but some-
times leaving tortsicollis The tumors often follow difficult
deliveries especally breech The dommant histologic find
g 18 anterstitial myosihis.

Occasionally the tumors do not follow the normal course
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and persist beyond the age of 6 months or, after a stationary
period, agan enlarge Marcel Fevre, Jean Rene Barcat and
Rem: Gerard-Marchant! (Panis) report surgical and patho-
lpgic findings in four such cases

Boy aged 14 months had mght sided torticolis A large hard
nss occupted the entire length of the sternoclerdomastord muscle
(Fig 22) There was no adenopathy or other sigmficant finding The
tomor was removed, and histologic exanunation suggested mahig
nancy A second histologic study resulted in a diagnosis of fibromma.

On the basis of their cases the authors conclude that
these usually berugn tumors may develop into diffuse -

22 —T f sternocleldomastold
Jchfllt; 705-1?”?’“ iy mnscle. (Courtesy of Févre, M., ef ol

vasne fibromas Because there 1s no way of foretelling which
tumors will develop 1n this way operation should be done
whenever a tumor of the sternoclerdomastord muscle de-
parts from the normal benign course by growmng too raprdly
persisting too long or enlarging after a pertod of regres-
s10m.

Branchial Cyst and Lateral Cervical Fistula are distinct
chnrcal entities with different embryology different signs
and symptoms and different relations, but with the same
type of epithehial hining, according to C H Kinder? (Guy s
Hosp London) A branchial cyst 1s probably denved from
the branchial apparatus and usually from the entoderm of
a pouch whereas a lateral cervical fistula probably develops
n a precervical simnus which has failed to obliterate, Bran-

23 {Hflfr ?ms:sajsus. J\l}yyywﬂ
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chial pouch entoderm may contnbute to 1ts upper end and
tts Iining, while the precervical sinus itself gives nse to
1ts Jower and more superficsal part, including the opening
m the skin Lateral cervical fistulas are present at birth
while branchial cysts develop during childhood or later

A lateral cervical fistula 13 surrounded by a well devel
oped muscle sheath a fact previously unrecorded The mus
cle tissue s clearly part of the fistula There are three
possible explanations of the ongin of this muscle. (1) Tt
may be formed with constrictor muscles of the pharynx, 1n
which case 1t would contract on deglutition Because the ex
ternal opening rises on swallowing this ongin seems likely
(2) Muscle may grow from the second branchial arch, 1n
which case 1t must be supphed by the factal nerve This
source was confirmed in one patient by stimulation of the fa-
cial nerve but m two others such stimulation had no ef
fect. (3) It may develop from mesenchyma mn situs and grow
to surround a preformed fistula Relation of structures mn
the neck to a lateral cervical fistula smphes that its course 13
i the line of the precenvical sinus found m a five week
embryo

Prophylactic Tracheotomy According to Bertil Lafstrom®
(Lasarettet Lund) prophylactic tracheotomy 1s mdcated
m debilitated patients with pulmonary complications before
surgery 1e 1n grave ileus or peritomitis and in elderly pa
tients with advanced bronchitis or pneumonia In extensive
surgery on the neck burns of neck face or arrways severe
cranial mjunes and various traumatic lestons of the thorax
prophylactic tracheotomy may be indicated Secretions i1n
the respiratory tract are easmily removed by aspiration
through the tracheotomy Tracheotomy reduces the dead
space by one half important n a toxemic patient with shal
low rapid respiration Oxygen can be administered without
the discomfort of a mask or nasal catheter

The complications of prophylactic tracheotomy compared
with emergency tracheotomy are few Despite admunstra
tion of oxygen continued retention of carbon dioxade 1n the
blood leads to acidosis and sudden death \When a massive
carbon dioxide retention 1s suddenly eliminated by blowing

(3) Acta chy  scandmav 108 (79 82 19%4
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off the carbon dioxide excess, cardiac standstill and hypoten-
aton may occur A transudation of fluid into the alveolr after
obstruction of the urnays may be followed by pulmonary
edema when the obstruction 1s removed

Postoperatnnely the tricheostoma must be treated with
great care to prevent the secretions from nspissating and
causing partial or total obstruction of the artificial arrway
Aspiration must be carefully done with a small catheter
Patients should be well oxygenated before aspiration and
should rest afterward

{This 15 an interesting suggestion tlirat probably shonld be given & good
trml—Ed]

Fatal Unrecognized Respiratory and Hemodynamic Se-
quels of Tracheostomy and Endobronchial Aspiration wn
Postoperative and Markedly Debihitated States Sten Bratt-
strom* (Unnv of Lund) states that pulmonary complica-
tions are common after surgical mterventions and various
medical conditions Postoperative atelectasis 1s very com-
mon, the three mam causes are bronchial occlusion due to
stagnation of secretion hypoventilation and bronchospasm
The treatment of atelectas:s 1s endobronchial aspiration and
thorough tracheobronchial cleansing early ambulation and
respiratory exercises Endobronchial drainage can be per-
formed through bronchoscopy or a tracheostomy Some
surgeons recommend an elective prophylactic tracheostomy
before major surgery Indications for tracheostomy 1n pa-
tients with resptratory embarrassment are (1) occluston
within the upper respiratory passages (2) weakness of re-
sprratory muscles (3) loss of voluntary control of the air-
ways and (4) unconsciousness with absent or weak cough
reflex.

Complications can follow aspiration through a tracheos-
tomy Seven patrents are reported who died after tracheos-
tomy with endobronchial exsufflation A patient with trache-
ostomy or an mtubated patient 1s helpless, since the most
important protective mechanism of the airways 13 not us-
able he 13 unable to cough and 13 completely dependent on
first-rate and constant nursing Nonexpert unduly vigorous
aspiration aggravates the anoxemia frequently observed

(4) Acta chir scandimvy 108 170-178 1954
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The aspiration if effective, produces an nstant, rapid and
appreaable decrease of pressure within the bronchial air
ways and alveoli The violent protracted respiratory move-
ments released by various responses contribute to this.
The effect may be disastrous for the circulation and the
patient’s condition may be impaired and death may ensue

Vigorous bronchial activity 13 necessary to maintamn a
normal intra alveolar pressure The biologic neuromuscular
regulation of intra alveolar pressure also affects the hemo-
dynamics of the pulmonary circulation In very sick patients,
endebronchal aspiration should be supplemented with mor
phine and intermittent excess pressure ventilation with
oxygen pure or mixed Both these measures have been
found valuable 1 1ncipient pulmonary edema

[Tins article makes a good sequel to the preceding one from the same
chnic at Lund, under the direction of Prof. Philip %andblom.—Ed.]

Use of Tracheotomy n Critically IH Patient 1s discussed
by Ivan D Baronofsky and John F Briggs® Tracheotomy
obviates repeated bronchoscopic aspirations of profuse se-
cretions in weakened patients provides adequate oppor
tunity for removal of these secretions by mexperienced
personnel and prevents termunal pneumomia It also pre
vents laryngeal trauma By means of 1t the respiratory dead
space 18 reduced and passage afforded for axygen

At Ancker Hospital St Paul Minn, tracheotomy 18 used
for a variety of conditions In chest injuries and cardiac or
pulmonary surgery 1t 18 performed at the first sign of para
doxical movement of the chest wall or increased bronchial
rales Oxygen at positive pressure 18 used to prevent para
doxical respirations In patients with head njuries who
develop rales and cyanosis tracheotomy provides a route
for suctioning tenacious sputum and 1s considered lifesay
ing After abdominal operations 1t aids 1n removing secre
tion especially m the older or short fat patient In burned
patients severe bronchitis often results from mhalation of
smoke or hot fumes In six such patients tracheotomy was
beneficial Autopsy 1 one case after 10 days revealed the
respiratory tract to be free from accumulated mucus

{In mv opinion the operation of trachcostomy should be used more than

it 1s. The suggeshon of the authors scems yound to me—~Ed]
(Y} Am Gerlat. Soc 2321323 May 1954
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Arterial Malformations Which Cause Compression of
Trachea or Esophagus have been studied 1n 70 babies and
children by Robert E Gross® (Harvard Med School) The
fundimental pathologic change n double ~ortic arch 1s that

thera
and anterfor arch Left common carotld is tacked forward to stermum
to it fi
!245!;1’] mem(CWomeR‘E Circulstion 11

the ascending aorta bifurcates one branch passing i front
of and to the left of the trachea, the other to the nght of the
trachea and esophagus both Limbs then joimn to form a de-
scending aorta (Figs 23 and 24) The descending aorta s
usually on the left of the spinal column, but occasionally
to the right of the mudline (Fig 25) The space between the

(6) Circulation 11 124134 Janusry 1985
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two arches 1s msufficient to accommodate a trachea and
esophagus of mormal size and they become compressed.
Barum swallow under fluoroscopy 18 diagnostic, and
lipiodol® filing of trachea may be helpful Surgical divi
s1on of the smaller arch provides more room for the crowded

.

F) —Donble b with large anteror and smafler postesior Umb
24 2ortic Aare! by

taaing trachea and and posterlor views of snomaly
Belew, treatment by divition of small posterior arch, thus returning all structares to
el "oy o Grou BB Clreniation 11124134 Janoaty 1955)

structures Of 26 patients the 21 surviving the operations
had good rehief of symptoms

In night aortic arch with left igamentum arteriosum the
first part of the ascending aorta lies 1n a normal position
but ascends and passes to the nght of the trachea and
esophagus then continues as a descending aorta either to
left or right of the vertebral column If the hgamentum
arteriosum runs from the pulmonary artery to the left of the



Fig 25.—Double aortic arch with sorts descending an
and esopha A

bmma-ior mhullﬁy m

lndnoru lhofunm
part ogrmcmzrkdnf mcdnnl.lm. Beloto, mnl]er Ieft arch hJ been divided
away

and cut
umd.dutzryh:hemu:lh'-dJ{ornrdmkgeph Etnr_hu, Leh
o
mentum arteriosum has alw been cut. (Courtesy of Gross R. E. 1
124-134 Janmary 195%)
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trachea and behind the esophagus to join the aorta this
completes a constricting ring encitrching the esophagus
and trachea (Fig 26) The condition may be difficult to dif
ferentiate from a double arch m x-ray examination. The

Flg 26.—Right sortic arch with keft 1 ing traches
and erophagor. A mmmmmﬂmn{myﬁmmﬂd
cmr:umbydivhlmofunmtum arterosam and frret of left
artery (Coartery of Grom, R Circolation 11 124-134 lm:uy 195% )

hgnmentum artenosum should be divided Of the 18 pa
tients operated on there were no deaths and all had striking
improy ement.

An anomalous innominate artery ansing more distal than
normal winds around the anterior surface of the trachea as
1t courses upward and to the nght compressing the trachea
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(T'ig 27) Theesophagusis entirely normalin x rays Lateral
views of the trachea show narrowmg 1n the lower third, the
sindentation appearing on the anterior wall After dissecting
off ind discarding the thymus, the artery and accompanying

’v"‘ *
o
«
4‘]
“‘\"‘ m
- A
F
2
B
~ ;.,—n{

Fa
mﬂhétmp)—com:pfmlmuftrld:ﬂbyhnaﬂnlmm with anocmlowns
erigin (er common carothd artery’ arch.

Sterior Farface of frachen et catmnon xR

conrmaen
oo by drawing vessels toward sternum tacking throuy! vent]
Zﬂ(h)tnn)—hwﬂzhtmhdn;nngnmmhzd oy l::;rh

: has alx | from i aorta. Llﬁo‘ from
e lTormation, T trestont. by Hiation aod divislos of shermts lagtration of
(Courtesy of Gross, B. E: Circolation 11 124134 Janmry 1955)

aortic arch can be drawn forward b,

y sutures through ad-
ventitia and forward through the substance of the stcgm:m
All nine patients operated on had gratfymg results The
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rare anomalous left common carotid artery branches off the
aortic arch more to the right than normal (Fig 27), and
winds around the trachea anteriorly as 1t courses upward
and to the left. It may be indistinguishable by < ray from an
anomalous 1nnominate artery The esophagus 13 normal
Films taken at various angles may show that the antenor
tracheal defect 1s grooved runmmng upward and obliquely
left Treatment i3 stmilar to that for anomalous mnominate
artery There was complete relief 1n the five patients oper
ated on An aberrant rnight subclavian artery arises from the
distal part of the aortic arch instead of from the 1nnominate
artery and usually runs behind the esophagus m 1its upward
path, showimg postenor indentation of the esophagus m
x-ray (Fig 28) It can be doubly ligated and drvided The
12 patients operated on had good results

é}'ujhh 18 2 splendid coatribution to a conihon which was mmknown in
2 ulEﬁRIOymlagobutwhdambemh:gdyduudamdbyDr

THE THYROID AND PARATHYROID

Riedel's and Hashunoto 8 Struma, according to Th van
den Berg and R. Eibergen' (Gronmngen Umv ), are prob-
ably separate clinical entities although transitional forms
occur Riedel s struma s probably inflammatory in ongn
and 1s the chromic stage of inflammation whereas De
Quervain 8 struma 1s the acute or subacute form Hashimo-
tos struma may result from exhaustion of the thyroid
gland following excessive requirements

Hashimoto 8 disease (struma lymphomatosa) causes dif
fuse firm enlargement of the thyrood Most patients are
women aged 40-50 The BMR 1s usually normal enlarge
ment has been present for vears there may be symptoms
of compression and myxedema or toxc symptoms Riedel s
disease (struma fibrosa) causes a very hard area locahzed
to one or more thyroid lobes Compression 13 present, dura-
tion of symptoms 15 short BMR 15 usually normal and only
80% of patients are women usually about age 40 De
Quenvaina disease (struma granulomatosa) causes acute

{7) Arch. chir neerl 6 289299 1954
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pamn 1 the cervical region or shoulders, radiating to the
homolateral ear or the ocamtal region One or more thy-
roid lobes may be firmly enlarged The BMR 1s usually
normal or shightly increased

Chronic thyroiditis must be differentiated from mahg-
nant gorter, tuberculosss, syphilis, actinomy cosis and cervi-
cal phlegmon Prognosis 1s fairly satisfactory 1f diagnosis
15 correct Struma lymphomatosa may cause prolonged and
refractory myxedema.

Hashimoto s struma has a smooth or shghtly nodular
surface and 1s sharply circumscnibed from adjacent tissues
The substance 1s homogenous, farrly firm but not ‘iron
hard” and the cut surface, in which no colloid or separate
follicles are distinguishable, 1s white or light brown, has an
wrregular appearance and 1s interspersed with bundles of
connective tissue. Microscopically, there 18 extensn e diffuse
infiltration of lymphoid tissue with occasional intact thyrord
follicles contaiming little collosd Plasma cells are always
found

Riedel’s struma causes an 1ron-like hardness of one or
part of one lobe and the thyroid 1s fixed to the surrounding
tissues The cut surface 1s homogeneous and grayish white.
Microscopically connective tissue has replaced nearly all
the origmal parenchyma and has undergone hyaline degen-
eration. The cicatricial tissue shows accumulation of lym-
phocytes and plasma cells as well as groups of intact thy-
roid follicles or their remnants Atrophy and degeneration
of the epithelum of the follicles 1n both Hashimoto s and
Riedel 8 struma permut freemng of collord, which acts as a
foreign body causing granulomas

De Quervain’s disease or subacute thyroiditis causes firm
and only shight enlargement of part of the thyroid Micro-
scopically, there 1s evidence of acute mmflammation. The
lumens of the follicles show epithelial proliferation atrophy
and degeneration, and lymphocytes, plasma cells large
histiocytes and polynuclear leuhocytes are present Granu-
lomas are common

Biopsy 18 necessary for diagnosis Struma lymphomatosa
1s highly radiosensitine Prolonged my<edema may occur
after operation and radiation therapy and must be treated
with thyroild Surgerv must be done for struma fibrosa
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and struma granulomatosa. Radical treatment 13 nsually
unpossible because of adhesions Conservative therapy for
relief of compression symptoms 1s adequate.

Locelization of Parathyroid Adenomas by Arteriography
in four of six patients operated on 18 reported by Sven Ivar
Seldinger® (Stockholm) Two of the four adenomas were
not found at previous operations The contrast filling of the
mferior thyroid artery was obtammed by injection through
a polyethylene catheter introduced into the brachial artery
the tip of which lay 1n the subclavian artery a little distal to
the thyrocervical trunk. The tip of the catheter should be
placed 1 posihion with utmost care and lLe immediately
distal to the thyrocervical trunk because of the close proum
1ty of the vertebral artery This can be determined by a test
exposure durmg the imjection of very dilute contrast me
ditm Umbradil was used 10 or 15 cc of 35% or 10 cc. of
50% as a contrast medium The amount must be strictly
himuted because a large amount gomg into the vertebral
artery may be dangerous and may cause renal damage

Parathyroid adenomas do not contain vessels numerous
and large enough to be shown on arteriography Displace-
ment of the mferior thyroud artery and its branches 13 nec
essary for the diagnosis Although a superficial thyrord ade-
noma may cause a similar picture the position of the para
thyroids makes 1t probable that such displacement 1n a case
of hyperparathyrordism 13 due to a parathyrord adenoma.
Adenomas ansmg m parathyroids that have descended mto
the mediastinum during embryologic development probably
cannot be localized by subclavian arteriography Some au-
thors have found a rough relationship between size of the
adenoma and degree of hyperfunction but adenomas large
enough to be detected by arterography may cause an i
defimite clinical picture.

Woman, 42 had osteitis fibrosa cystca resulting 1n repeated frac
tures for three years, When the diagnosis was established, she had
multiple caleifications tn both kidneys and 1sosthenuria. Blood eal
cium level was about 15 mg /100 ml. At operation one adenoma was
removed from each side, which biopsy showed to be of thyroid o

gn At arteriography one branch of the left ferior thyroid artery
ran ertically downward considerably further than any other branch

(8) Acta radwol 42.353-366 November 1954
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on aither side and finatly curved laterally (Fig 29) Another o
tion was performed and 1 structure as large as a hazelnat ound
infertor to the left pole of the thyroid

Operation naturally ffords the best opportunity to local-
1ze the ndenoma Arterography 1s an casy procedure, but
1f more restricted indications scem advisable the following
procedure may be swmitable (1) exploration of the neck,

Flg 29 —Adengma below left thyrold Iobe.
(Courtesy of Seldinger S. I. Acta radkal 4..353-366, November 1934)

without resection of the thyroid or mediastinal exploration,
t(!2) arteriography 1if no adenoma 1s found, and (3) reopera-
on
Papillary Adenocarcinoma of Thyroid (So-called Lateral
Aberrant Thyroid) Reginald Webster and Russell Howard®
(Royal Childrens Hosp Melbourne) report on three fe-
males and two males, aged 29 39 12 14and 9 with papillary
adenocarcinoma of the thyroud first diagnosed by biopsy
of a palpable cervical lymph node.
It 1s generally accepted that most so-called lateral aber-

(3) Australlan & New Zalind J Sarg 24 117 August, 1954



138 GENERAL SURGERY

rant thyroids represent metastases mn the cervical lvmph
nodes of a papillary carcinoma of the thyroid. Improbable
theories mnclude (1) an epithelal inclusion 1n a lymph node
which mav develop as a thyroid analogue of adenolvm
phoma of parotid association and (2) tumor formation 1 a
laterally placed accessorv thyroid The primary tumor m a
thyroid may be difficult to find. The metastases to the cervt
cal lymph nodes may grow slowly Ability of papillary thy
roid tumors often so small that they lie beyond the range
of clinical and even operative detection, to induce metastases
mdicates that they must be considered malignant regardless
of their histology and bemign appearance The primary
tumor often does not enlarge appreciably over a period of
manyv years, though the cervical lymph metastases may
show steady growth and increase 1n number

The homolateral thyroid lobe should be extirpated n all
patients with unilateral lymph node metastases If thus
lobe does not harbor a primary tumor, the contrulateral
lobe should then be removed If bilateral metastases are
present total thyroidectomy should be done. Oaly involved
lymph nodes should be removed 1t 13 not necessary to doa
radical cervical Iymph node dissection If subsequent lymph
node 1volvement occurs further local removal suffices

A unilateral operation can be performed 1n one stage
If removal of the thyroid gland mvolves lengthy dissection
of a recurrent nerve, enlarged cervical nodes can be remov
at a second operation If bilateral lymph node enlargement
19 present each side should be operated on separately Deep
x ray therapy interstitial radium and radioactive 1odine are
meffectual 1n this type of thyroid cancer

{The term ‘@berrant thyrold” tissue for the nodnles m the peck cer
tainty should be ahandoned. The tendency of the papitiary adenocarcnoma
of the thyrosd to occor m youmg individuals is certanly shown i the
group of cases rted bere—Ed]

Cancer of r’elgfxyrmd Senes of 233 Surgical Cases 1s re-
ported on by H Welts and R. Hugenm! (Paris) These
cancers found at 8000 thyroidectomies durmg 1930-50 1n
cluded 34 papillary carcinomas 35 Langhans tumors 23
typical epitheliomas 132 atypical epitheliomas (68 true
atypical epitheliomas 29 polymorphic 12 medullary 9 cyln
dric cell 8 trabecular and 6 parastrumal or clear cell carct

(1) Lyom chir 49 173-178 Feb Mar 1954
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nomas), 4 sarcomas and 5 metastases from distant cancers
Tumor was radically removed 1n 196 cases, there were two
postoperative deaths In stage I lesions, without evidence
of adenopathy, the affected lobe was resected completely
when necessary, excision was carnied to the isthmus and op-
posite Tobe. A radium collar was applied postoperatinely In
stages IT and 111, operations were more extenstve and, when
1y mph nodes w ere iy ols ed, mcluded radical neck resections
most often bilateral. In some instances, radium was consid-
ered sufficient to control possible lymph node involvement

Papillary epitheliomas are relatively bemgn and occur n
young persons, six were under age 20 Lesions observed
after age 40 often began 1 adalescence. Cervical nodules
outside the thyroid are metastases to Iymph node and not
aberrant thyroids In two instances such adenopathies simu-
lated tuberculosis, and 1in one histologic finding of thyroid
metastases led to the correct diagnosis Radical operation
was performed 1n 33 of the 34 cases, followed by resection of
cervical ganglions 1 16 Follow-up on 30 patients showed
2 dead within three months, 6 were well less than 5 years
and 22 over 5 years 7 of these over 10 years Postoperative
radium 1rradration apparently improved results

Tumors of Langhans may herniate duning operation be-
cause of tension within the capsule this explamns why 16
were diagnosed at operation If not completely removed
these tumors are subject to local recurrence Distant me-
tastases occurred in five. If total resection 1s done whle the
tumor 1s encapsulated late results are satisfactory There
were 24 ‘cures (5 under five years’ duration and 19 over
five years) 7 patients were dead Results were equally
good with or without postoperative radium treatment

The typical epitheliomas with conservation of vesicular
structure of the thyroid, occurred mostly 1o patients aged
40-60 Follow-up on 15 showed that 5 with stage I cancers
were well over five years and 3 over three years, 4 with
stage II cancers were well over five years and 1 died and 2
with stage II1 cancers died within three years

Atypical eprtheliomas are the most mabignant thyroid
cancers, especially when the capsule 13 ruptured e, stages
1T and III Of 96 patients followed after operation results
were successful in 38 (31 nell over five years) with stage
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I tumors, with only 8 failures In stage II tumors there
were 4 successes (3 patients well over five years) and 17
failures In stage III, there were 24 failures and 5 successes
only 1 patient was lrving over five years The frequency
of recurrences and of failures 1s consistent with fugh grade
malignancy and impossibility of complete removal of these
tumors, especially those extending to the esophagus, trachea
and mediastinum

To 1mprove results in thyroid cancer, early diagnoss 1s
imperatne. Any goiter appeanng after age 40 or progress-
mg and producing symptoms not attributable to other
causes should be suspected In younger persons thyroud
cancer should be considered when the goiter 13 hard and
tends to protrude forward, particularly if it 1s a soltary
adenoma Prophylactic ablation of adenomas 1s logical. In
138 patients 1n this seres goster had been present over 5
years (11 39 5-10 years in 40 10-20 years and m 59 over
20 years) Even of 130 with atypical epitheliomas 79 had
had goiter over five years Dunng these years the patient
has a goiter which 1s bemign or appears so and 1s given
vanous medical treatments with the advice that operation
can always be performed 1f complications ensue. Then sud
denly wrthin a few months or even weeks the tumor
evolves to stage II or 111 and the situation 1s desperate. It
it therefore mmportant that indrcations for surgery iz thy-
roid adenoma be thoroughly understood and emphasized,
especially since medical treatment of goiter 13 so widely
used.

Inadence of Malignancy i Toxic and Nontoxic Nodular
Goiter was studied by Joseph E Sokal* (Yale Umv) m
cases reported 1 the American Iiterature during the past
vears A tabulation from vanous medical centers showed
that of 1,803 thyroid cancers 9 6% were associated with hy
perthvroidism a disease affecting only about 02% of the
population In one senes the matenal was dertved from
study of a population with an 80% inadence of adenoma-
tous goiter 15% of which were exophthalmic (autopsy
data) In this population nodular thyroids must have been
about as common among euthyroids as among those with
hyperthyroidism 3et almost half the thyroid cancers were

(2) JAJA 154 13211325 Apr 17 1954
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associated with hyperthyrowdism, thus mndicating that can-
cer 13 more likely to occur mn a hyperactine gland, other
factors being equal

Cancer was found 1n 0.4% of 5,011 nodular toxic gosters
and m 015% of 13868 diffusely hyperplastic toxic glands
Nodular goiter occurred 1n 36% of 12,610 cases of hyper-
thyroidism Thus, 1n a hypothetical population of 20 000 hy-
perthyroid patients 7,200 would have nodular thytouds, and
of these, 68 would have cancers Among the 12800 diffuse-
ly hyperplastic glands there would be 19 cancers Since
thyroid cancer 1s at least 20 times as common among hy-
perthyroid as among euthyroid persons, 1t follows by extra-
polation that among 20000 euthyroud adults there would
only be four cancers at most The bulk of thyroid cancer
arises 1n pre existing nodular goiter (three fourth, 1 some
series) Therefore three of the four cancers in euthyroid
adults belong to persons with thyroid nodules, leaving one
cancer for those with nongoitrous or diffuselv enlarged
glands About 8% of an adult population may be expected to
have palpable thyroid nodules 1e 1,600 of the hypothetical
population will have nodular goiter Three (at most) will
have cancer and only one cancer will be found among the
18 400 who have no or diffuse goiter

Expressed m terms of total hazard to a person with an
average life span cancer of the thyroud will develop 1n
about 0195 of the population 1¢ 1n 1 person/1 000 Not all
thyroid cancer anises in pre-existing nodules Therefore, 1n
less than 1 person/1 000 will cancer develop 1n a nodular
goiter however, over 100 persons will have thyroid nodules
at some time On this basis the cumulatine lifetime nisk of
cancer developing 1n a thyroid nodule must be less than 1%
Histologic examination of randomly selected nontoxic nodu-
Iar goiters would show cancer i no more than 02% This
statement 1s borne out by the report of a leadmg Chicago
thyroid surgeon who saw fewer than five cases a year
during 12 years In a large general hospital 1n Chicago only
three cases a year were seen over 18 years

Reports that nodular gorter 13 more dangerous 1n men
than 1n women are not valid since the data are drawn
from a study of unrepresentative samples

No distinction has been drawn between uni- and multz-
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nodular gland because not enough statistical data would
have been available and chinical differentiation between the
two types 18 subject to great precperative error

Thyroid Adrenocortical Interrelations Following Opera
tion for various conditions were studied by Ira S Golden
berg Leo Lutwak, Paul ] Rosenbaum and Mark A Hayes?
(Yale Univ ) 1n a hypothyroid and two euthyroid women a
shghtly hyperthyroid man, and a shghtly hyperthyroid girl
who had received propylthiouracil for three weeks before
operation

All patients presumably had normal adrenocortical func
tion mitially Creatinine clearance was normal 1n all They
recerved a standardized diet contaiming 1,600 calories 10
Gm mtrogen, 2 Gm sodwm and 2000 ml tap water per
173 sq m body surface. Each 24 hour urine specimen was
analyzed for mitrogen, total inorganic phosphorus, sodium
potagsium, uric actd creatinine and creatine. Uninary 17
ketosteroids corticosteroids and Pettenkofer chromogens
and fecal mitrogen sodium and potassium were determined
Radioactive 1odine thyroid uptake and uninary excretion
were used as measures of thyroid activity along with
creatine excretion and butanol-extractable 1odine (BEI) m
postabsorptive serum Operations were performed under
general anesthesia with endotracheal intubation

The aite of thyroid adrenocortical interaction was not de
fined by the study the data suggesting both end-organ an
tagonism and direct action on the thyroid. Failure of BEI
to mse significantly after operation in the presence of
mcreased thyroid radiorodine concentration suggests 1n
creased turnover of thyroid hormone with changes in pe-
ripheral utihzation rate especially 1n one patient 1n whom
the 1nitial increase 1n creatine excretion after operation fell
sharply with inereasing I concentration as adrenocorti
cal activity was mcreasing Suppression of thyroid func
tion at the gland itself was indicated by decreasing radioio-
dine concentration which paralleled increasing adrenocor-
tical activity One patient had progressively increasing cre-
atinuria after operation despite depressed I8! concentra
tion suggesting a dichotomy of thyroid gland activity and
penpheral hormone utilization rate.
T Surg. Cynec. & Obat. 98 513522 Xay 1954
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Increased thyrowd activity immediately after operation
appeared to be the first response to traumn i all patients
With the increased metabolism, many changes ocecurred
General metabalic economy was seriously Jeopardized and
the orgamism threatened until readjustments were made In-
creased adrenocortical activity followed hypermetabolic de-
rangements and counteracted thyroid effects Magmtude of
adrenocortical response was directly proportional to amount
of thyroid activation Increased thyroid activity in response
to stress may explan the so-called thyroid crisis or storm
observed postoperatnely in some hyperthyroid patients, n
whom subsequent adrenocortical response may be inade-
quate to counter the high metabolic level

Thyroid adrenocortical antagomism following stress has
an important effect on mitrogen metabolism Patients with
greatly increased thyroid activity after operation had a
more negatine nitrogen balance than others As adreno-
cortical activity became prominent, mtrogen excretion rap
1dly decreased Despite lowered thyroid function preopera-
tively 1o the patient who recen ed propyithiouracil surgrcal
trauma caused increased thyroid actnity, in turn counter-
acted by increased adrenocortical activity It 13 postulated
that negative mitrogen balance does not of necessity follow
operation but represents a disequilibrium between thyroid
and adrenocortical activity and probably other unknown
factors The patient with an unresponsive adrenocortex or
madequate adrenocortical reserve cannot overcome the
stress-induced thyroid effect and consequently enters a
phase of negative nitrogen balance

Postoperative Thyroid Storm, although not often ob-
served today may still occur despite adequate preoperative
management and preoperative antithyroid medication ac-
cording to Timothy A Lamphier and William Wickman*
They postulate that thyroid storm should be anticipated es-
pecally 1 patients with immtial BMR s of 80-100 and 1
those with great weight loss In three cases reported by
them one fatal rates were +90 +86 and +95 Diagnosis
must be made promptly and heroic treatment instrtuted at
once

Since the cause of postoperative thyroid cnisis 15 obscure
(4) Postgrad. Med. 15 493-502, Jume 1954
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therapy 18 merely symptomatic. Increase of heat ehimma
tion 1s the most important tactor Effective methods are
use of a refnigeration blanket, 1ce water enemas and alco-
hol sponge baths Ideally, the patient should be sur
rounded with cold dry air, so that there 15 2 maximal tem
perature gradient between body and surroundings to pro-
mote conduction, convection and radiation 1n an atmosphere
conducive to evaporation Lugol's solution should be given
by vein mouth and proctoclysis Karo syrup and choc
olate milk by Levin tube protects the hepatic glycogen re
serve Abundant liids (often over 6 000 cc. daily with NaCl)
must be given to correct dehydration Profound sedation 15
essentin]l Larger doses of morphine barbiturates or chloral
hydrate are necessary than for other acutely 11l patients The
patient should be placed 1m an oxygen tent to prevent tis
sue anowa, Teduce heat production and meet increased oxy
gen needs Chemotherapy or antibiotics are given to avert
any intercurrent infection Vitamins should be given to
combat their great loss Digitalis 13 given 1if required thy
roid patients have increased tolerance to this drug (134%)

Recent work suggests further trial of corticotropm
thyroid storm Suggested dosage 13 20-30 mg every six
hours for five to eight days duration of therapy depending
on eosinophil count and 17 ketosteroid output. Rea reported
a dramatic response with spinal anesthesia which tempo-
rarily de-enervates the adrenal gland

THE BREAST

Cytodiagnosis of Serosanguineous Exudates from Nipple-
André Sicard, Fernand Flabeau and Colette Marsan® (Pans)
report results in 11 patients By gentle pressure of the mam
mary gland exudate was expressed directly on siides When
the discharge was abundant pressure was continued and
several slides were obtamned the last showmg more cellt
lar elements In one patient the last of mix shdes showed
cancer cells

(5) Presse méd, 63 111112, Jan. 29 1938
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Only by microscopic examination can the presence or ab-
sence of red cells i smears be determined In two cases
blood cells were found 1n exudates which appeared clinical-
1y to be entirely serous

Smears were negatine 1n seven of nine patients operated
on, one of whom had mastitis and five benign proliferation
In the seventh, a patient with Paget’s disease of the nipple,
cytologic findings were not mn accord with the histologic
finding of undifferentiated epithelioma, a fact which empha-
sizes the malignant nature of this disease and proves that a
negatn e smear should not replace clinical exammnation In
two cases the smears were positive and the lesions were
histologically malignant Clinically, one lesion was obviously
malignant but the other had been considered benign

The authors conclude that cytologic examimation of exu-
dates from the nipple 13 a simple procedure which should
be done routinely Although a negatnne smear 13 not proof
of a benign lesion a positive one 1s a strong indication for
surgery

Bacteriologic and Clinfcal Study of Breast Abscess was
made bv C Douglas Sawyer and Phoebe H Walker®
(Brooklyn) Since pemicillin has been used in staphylococ-
cus mfections 1t has been observed that strains isolated
from breast abscesses are resistant to penicilin therapy
Early 1n this study resistant strains were 1solated from
breast abscesses Their maidence did not seem related to
general staphylococcus mfections

Comparative study of the sensitnvity of Staphylococcus
aureus 1solated from breast abscesses and other sources to
the antibiotics revealed that all strains were resistant to

pemicillin but that organmisms 1solated from breast abscesses
in various age groups in both sexes were much more so
Only four sensitive strains were 1solated All stramns were
more sensitive to chlortetracycline oxytetracycline, chlor-
amphenicol and bacitracin Stratns from breast abscesses
proved to be either phage type III subtype 52a, or not
Iysed Orgamisms from other sources showed a vanety of
phage types

Pemallin therefore 1s not the drug of choice 1n the
prophylactic treatment of breast abscesses Of antibiotics

(6) Surg., Gynec. & Obst. 99 368-372, September 1954
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stances of salvage m the presence of skin ulceration and lim-
ited edema of the skin mdicated that a hiberal rather than
strict application of their criteria occasionally gives good
results The use of Richards’ stage classification and his
chnical index of malignancy insures greater accuracy in the
prediction of five year sunnval free from carcnoma than
any single pathologic feature

Papillary, strictly intraductal and collod breast cara-
nomas have a much better prognosis than other types Poor
prognoses are associated with diffuse involvement, multiple
tumors, mmolvement of pectoral fascia and muscle and
blood vessel invasion Microscopic involvement of skin and
mvasion of axillary fat from mvolved lymph nodes seem
not to affect prognosis Carcinoma in the young affords no
worse a prognosis than m any other age group Of 235 radi-
cal mastectomy patients with involved axullary nodes 31 1%
Ined five years and 22 5% were free from carcinoma Of
145 radical mastectomy patients without axallary mefastases
752% survived five years and 60 6% had no cliical evidence
of carcinoma Of patients with well differentiated lesions
80% survived five years or more after radical mastectomy,
with poorly differentiated lesions the figure was 282%

Simple mastectomy even though applied to cases of less
advanced disease failed to prove as benefimal as radical
mastectomy The latter 1s unquestionably the best treatment
for operable carcinoma of the breast

Some Observations Concerned with Carcinoma of the
Breast. AMarlyn W Mlller and Eugene P Pendergrass®
(Unn of Pennsylvania) analyzed 1029 cases of breast car-
cinoma observed from 1923 to 1943 Of the 423 patients with
local recurrences 390 had concurrent or later metastases
Of 606 without local recurrence 359 had concurrent or later
metastases Treatment when instituted conssted of surgery
and/or irradiation

Treatment of local recurrences resulted 1 a 25% five
year survival rate which was 24% greater than that for un-
treated patients but there was no reduction 1n metastases
Patients without local recurrences had a metastases rate
of 591% Irradiation of metastases resulted 1n a 2% greater
five year survnal, or an increase from 192 1o 212% Meno-

(8) Am. J Roentrenol 72-94295 December 1954
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pausal patients had a slightly lower five year survval rate.
Therapeutic castration did not increase five year survival
Caranoma developing dunng pregnancy or lactabon had
a surpnisingly ligh survival rate (437%) Therapentic cas-
tration for lacal recurrences or metastases benefited 18 of 53
patients, with marked regression 1n 8 Though modified by
duration of the tumor, prognosis was related generally to
tumor size. The larger the tumor, the worse the outlook.

[The five year survival rate of more than 40% in patwents m whom
the cancer developed dunng pr:g-nangior lactafion 1 certainly out of
Iine with the expertence of others—Ed.]

Treattnent of Operable Carcinoma of Breast. John M
Dorsey and Edward F Scanlon® (Northwestern Univ)
believe that classic radical mastectomy 1s the treatment of
choice 1n stage I and stage II carcinoma of the breast. In
stage I the growth 13 confined to the breast, and 1n stage
IT there are also palpable mobile glands 1n the axilfa. The
Urban procedure in which the nternal mammary lymph
nodes are removed 13 continuity with the classic radical
mastectomy, 18 indicated for young, good nisk patients whose
lesion 1s subareolar or m the aner half of the breast. The
McWhirter method, which combines simple mastectomy
with ntensive <-ray therapy of secondarv lesions m the
axila neck and internal mammary cham 1s effective and
18 the alternative method of choice.

Trcaxic—Usmally a vertical maision 15 used (Fig 30) As
added oblique 1ncision 1s carmied to the midelavicle from the axfla
fo‘rlwomncumemlln_Amarpnofatlast4cm.shmﬂdbe
made on all mides of the tumor Skin grait 1s necessarv m 10% of
cases. Flaps are cut thin with only 1 2 cm. of fat left attached 8t
the margin. The flaps are dissected to the boundanes of resechion—
the lateral edge of the sternum, the costal margn and the latissimss
dorst muscle. The clavicular head of the pectoralis mmscle need Dot
always be tacrificed. The fascia 18 dussected from the clavnicle with
ctvtrl)yu\g fat. The blood vessels at the natural plane between the
clavicular and sternal heads of the pectoralis major from the axil
lary artery and vein are ligated. The pectoralis major 18 cut
1ts tendinous attachment to the bumerus. The origin of the sternal

portion of the pectoralis major 15 removed and the men re-
flected laterally The pectoralis minor 18 divided at coracoid
process

Fascra along the edge of the coracobrachimalis muscle 1s drvided
and fascia and overlying fat turned down exposing the brach
plexys and axillare vein. Dissection 1s carried toward the apex

(9) S. Clin. North Americe 35 5765 Febroary 1955
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of the axiila withm the sheath surrounding the van The branches
of the art and 1em are ligated 1 mm from the maun vessel.
When the dissection reaches Halsted s ligament at the apex of the
axalla, fat and lymphoid tissue are reflected laterally and infertorly
The digitations of the pectoralis minor are divided at the point of
ongin on the nbs and the plane of dissection defined between the

oralis minor and serratus antersor muscles The lower portion
of the axilla is cleancd by dissecting along the edge of the latissimus
dorst The lateral thoracic nerve and subscapular vessels are re-

Fig 30—Clasic vertical and transverse incls 1 d over norrml !
Leslons at the three and nine oclock areas can be more

exclyed throvgh trunsverse

S rerse lacluon. Burnal b izt shoold e plamaed o

radical mammertoeny ineislon. (Conr
Usl!'}c)rltylm..mdswxbu,hi‘ 8. Ciin. North America 35 5765 {’d)ﬂn;.'yy

moved 1f necessary but the long thoracic nerve 1s usually preserv:
After the tumor 13 removed and hemostasis securedfv grPcnmc;i‘c
draint 18 led out from the axlla throtigh a stab wound 1n the lateral
flap A second Penrose dramn 1s Iaid along the chest wall and
Iggsﬁhtmo‘;tu h the inferior angle of the incision. The skin 1
mterruy,
ture of locked-stich biack oy < enon sutures and & running su-
an mternal mammary dissection 1s d the specu
dissected away from the costal cxrﬁlag&:.ne'Aftﬂ- the mnc::
bared, the wntercostal muscles 1n the first interspace are carefull
divided and the internal mammary vessels are lhgated. A sxmilal;
procedure 1s done m the fifth nterspace. The pleura 15 opened 1o
the first intercostal space and a thin strip of sternum removed. The
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knife 18 guwded down the sternum from the first intercostal space
to the fifth interapace and the flap of sternum and costal cartilages
13 elevated. The second, third, fourth and fifth ribs are divided at
the costochondral junction from within and the flap laid back The
internal vessels are then clamped and ligated. The defect
in the chest wall 1s closed with fascia or muscle graft. The dussection
13 then continued as in the straight radical mastectomy except that
a catheter 18 brought out from the chest to an underwater sea!

A bulky pressure dressing 18 applied after operation and the
axillary space obliterated. In patients whose respiratory reserve will
not permit a pressure dressing two small soft rubber catheters at
tached to suction can be used instead of Penrose drains. If bleeding
occurs tnder the flaps early postoperatrvely the hematoma 18 evacu-
ated 1in the operating room and the bleeding vessel ligated. Pre- and
pastoperative 1rradiation are not necessary

Carcinoma of Breast Review of Treatment. Victor Rid
dell* (St. Georges Hosp, London) states that an early
climical carcinoma 1s not necessarly an ‘early carcmnoma,’
a term that should rarely be used because negative axillary
findings and nonadherence to the skin are compatible with
nonpalpable glandular metastases m breast cancer Both
radical and conservative methods have a defintte place 1
operable stage 1 and 2 cancers Those who advocate simple
mastectomy followed by roentgen irradiation of the undss
sected axilla for all stages believe that «f cancer has spread
to the axilla, radical surgery will only disseminate it and
if 1t 15 confined to the breast dissection of the axalla 19 un
necessary Advantages claimed are a survival rate as high
as that with radscal operation lower operative mortality,
better functional result and less postoperative edema

Riddell believes that radical mastectomy combmed with
radiotherapy remams the best treatment for most stage 1
and 2 cancers However supporters of the conservative
method have stimulated critical exammation of critersa for
radical surgery which are now narrower and stricter Local
mastectomy 1s being performed oftener 1n late stage 2 cases
if there 18 reasonable doubt of an excision beyond the prob-
able imits of the disease.

Preoperative x ray treatment 1s mndicated for moist ulcer
ating carcinoma, fulmmating cancers and possibly n the
short skan  case m which 1t may not be possible to close
the wound completely after mastectomy The safest policy
(1) Acn. Boy Coll. Sargeons England 14 215-246, April, 1954
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1s postoperatne wrradintion of all patients, but this should
not be too ngdly applied 1n the frail, the clderly and those
who have a slow convalescence

Radical surgery 1s contramdicated 1n stages 3and 4 Local
mastectomy will be beneficial in many cases of adherent
swellings 1n preenting subsequent ulceration 1n most eld-
erly patients it 1s preferable to x ray therapy which 1s poor-
ly tolerated Local mastectomy should also be done in all
ulcerating or fungnting cancers not attached to the chest
wall The surrounding shin should be widely excised and a
split skin graft dressing applhed

Although the ultimate prognosis 1s grave, some patients
with advanced breast cancer survive for surprisingly long
periods with well controlled x ray treatment The discharg-
mng ulcerating carcinoma 18 dried up pam of brachial
neuritis 18 relieved multiple skin nodules can be controlled
and there may be complete relief from pamn due to bone
metastasis

Bilateral oophorectomy should be seriously considered as
a delaymng measure 1n all premenopausal patients with ad-
vanced breast cancer Radiation sterilization 1s not as effec-
tive or lasting as surgical castration but 13 preferable when
risks of anesthesia are lugh eg with pulmonary metas-
tases Hormone therapy 1s uncertain and unpredictable and
should be used only for inoperable metastatic and recurrent
carcinomas beyond local surgery or radiotherapy Neverthe-
less 1t results 1n palliation 1n approximately one third of pa-
tients with inoperable breast carcinoma The current concept
18 that estrogens are contraindicated in premenopausal pa-
tients but are preferred for postmenopausal patients over
55 Androgens should be used before the menopause and
are first choice 1n postmenopausal women to age 55 and 1n
older women 1if estrogens fail or are not tolerated Hor-
mone therapy does not replace adequate surgical and radia-
tion treatment of breast cancer i stages 1 and 2 Bilateral
adrenalectomy and pitwitary rradiation are additional meth-
ods of hormone therapy now receiving climcal tnat

Carcinoma of Breast Results of Surgical Treatment Fol-
lowed by Postoperative X ray Treatment (1931-45) 1n 362
patients average age 52 with operable breast carcinoma,
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followed from 5 to almost 20 years are presented by W F
Wassink® (Hosp of Netherlands, Amsterdam) The carer
noma was considered mnoperable only if there were distant
metastases, extension imto the supraclavicular nodes and
mtracutaneous extension in the form of caranomatons
lymphangitis or lenticular-cutaneous metastases Extension
into the axiila was not an indication of mmoperability

Operation was the standard radical mastectomy except
that a much smaller area of skin was removed. The pecto-
ralis major muscle, superficial fascia and contents of the
axilla were removed but the pectoralis minor was removed
only if extension was found in the infraclavicular groove.
The branches of the axillary artery and vein and smaller
branches of the axillary plexus were removed only 1if nec
essary and the supraclavicular groove was emptied only m
exceptional cases The first of three senies of irradiation con
misted of 400-600 t each to two tangential thoracic fields and
a separate axillary field gnen 10-14 days postoperatrvely
Four to six weeks and six to eight weeks later irradiation
was repeated.

The patients were grouped as having (1) o metastases
to axillary glands (190 patients) (2) axillay metastascs
to central axillary but not penipheral glands (111) and (3)
axillary metastases to peripheral glands (61) Classifica
tion was not based on the size or histologic type of tumor

Of the patients m group 1 76 1% hived 5 years 617%
10 years 61.3% 15 years and 61 6% 18 years Of the pa
tients in group 2 53 4% survrved 5 years 377% 10 years
35.7% 153years and 25% 18 vears Of the patients in groap
3 229% survined 5 years 64% 10 years and 41%, 15
years All figures are corrected to exclude patients with 1
tercurrent disease or previously removed breast carcnoma.

The results mdicate that chnical classification 18 Prog-
nostically useful Recurrences were rare in the operative
field but did occur just outside the area in some cases
indicating that the wradiation protects against recurrences.
Irradiation does not prevent recurrences if carcinomatous
Iymphangitis has developed. The relatively limsted operation
15 an excellent routine measure and the supraclavicular or
parasternal tributary glands nced not be removed unless

D Arch chlr meerl 6 177221, 1954
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imvolved chimeally Irradiation technic may need revision to
melude supra- and parasternal and medinstinal metastases

Extended Exeresis of Regronal Lymph Nodes at Opera-
tion for Carcinoma of Breast and Result of Five Year Fol-
low-up of First 98 Cases with Removal of Axillary as Well
as Supraclavicular Glands are reported by M Andreassen,
E Dahl-Iversen and Bgrge Sgrensen® (Univ of Copen-
hagen) Classification 1n 47 cases was stage 1 (without mi-
croscopic metastases to axillary lymph nodes) and mn 51,
stage 2 (w1th metastases) Supraclavicular involvement was
not present macroscopically m these cases but was present
microscopically 1n 7 stage 2 cases (11 of them operable by
Haagensen s critena)

After five years there were 12 recurrences among the stage
1 cases and 40 among the stage 2 cases Three patients with
microscopic supraclavicular involvement were free from re-
currence one of these was inoperable, according to Haagen-
sen’s criterta. The other 14 died of metastases six months
to four years after operation The mam conclusion from
this follow-up 1s that prophylactic removal of supraclavicu-
lar lymph nodes together with removal of glands and fatty
tissue from the axlla cannot alone improve the five year
freedom from recurrence, even though the series included 3
patients free from recurrence after five years despite supra-
clavicular involvement,

In later series the authors have been studyming the effect
of parasternal and of parasternal and supraclavicular lymph
node removal along with extirpation of axillary glands,
but follow-up results are not yet available. Of the last 100
patients, 41 had invasion of axillary nodes supraclavicular
nodes were mvolved m 7% of these and parasternal nodes
m 32% Metastases to parasternal glands occurred m 11 of
37 with medial carcainoma and 1n only 6 of 63 with lateral
lesions Supraclavicular metastases occurred only m lateral
lesions

In removal of parasternal lymph nodes the second, third
and fourth costal cartilages are cut through 1-1.5 cm from
the sternal border the thoracic wall 1s raised and exposed
internal mammary vessels and lymph nodes are removed
with all fatty tissue, from beneath the first costal cartilage

(3) Acta cbir scandinay 107.206213 1954
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to behind the fifth cartilage. The fifth intercostal space 1
not evacuated because parasternal lymph nodes there are
rare.

[This study is valuable mince 1t shows again how little, if sny effect
the removal of the supraclavicular iymph nodes has on the mmmber of
patlents alive and free from recurrence five years after the operation I
fail to sce any reason for thmking that the results will be any better i
the parasternal nodes are also removed. Almost certainly by the Hme
those nodes are myolved, metastases will have occurred by the blood
stream. In thia commection, the reader will doubtless find the article by
Gatch mteresting (see chapter on Neoplasms) —Ed.]

Ratlonale of Internal Mammary Lymph Node Dissection
for Carcinoma of Breast 1s discussed by Donald M Glover*
(St Luke s Hosp Cleveland) The axilla 1 the predominant
site for lymph node metastases regardless of the location of
the primary breast carcinoma An occasional medial quad
rant neoplasm will metastasize to the internal mammary
chamn only An amllary quadrant neoplasm rarelv 1f ever
does so The majority of internal mammary chain metastases
oceur when the axillary lymphatics are already blocked
with tumor cells and the medial quadrant neoplasm 15 the
predominant source of metastases Supraclavicular nodes are
commonly involved also when the internal mammary chan
contains metastases but infrequently when axillary nodes
are mvolved without concomitant internal mammary metas
tases The finding of mnternal mammary metastases mdicates
a relatively poor prognosis

The preferential route to the axillary lymphatics 1s readily
demonstrated by mjection of visible dye into or around the
tumor at operation When axillary lymph nodes are unin
volved dye proceeds at once along the lymphatics leading
to the axilla or mfraclavicular nodes When dye proceeds at
once toward internal mammary nodes one may suspect that
the axillary lymphatics are blocked by tumor cells

The status of the internal mammary nodes and their effect
on prognosis were mmvestigated Believing massive resec
tions of the chest wall or other mublating procedures un
justified Glover carried out a one stage operation combin
ing internal mammary lymph node dissection with radical
mastectomy 1n eight cases of inner quadrant carcinomas
chinicially operable by the criteria of Haagensen and Stout.
Internal mammary dissection adds 134 2 hours to the fime

(4) AM.A Arch Surg 69 393399 September 1954
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required for radical mastectomy Wound healing and con-
valescence were not sigmficantly delayed by the intercostal
dissectton Accumulation of serum in mterspaces usually
necessitated aspimtion and, m one instance, inctsion and
dramnage.

All eight ncoplisms were solid undifferentiated carci-
nomas The axillary 1ymph nodes were imolved 1n four pa-
tients two of these also had internal mammary metastases,
associated with supraclavicular mvolvement in one The
four recenned postoperatne irradiation Three premeno-
pausal patients (one without metastases) received x-ray
therapy for castration

Normal internal mammanry lymph nodes are so small as
often to be immvisible When clearly visible they may be
expected to contamn tumor when not visible they are not
necessanly free from tumors If the internal mammary chain
18 removed as part of a block resection 1ncluding ribs costal
cartilages and pleura and the hine of resection stops at the
sternal margin some tiny nodes m1y be missed as they re-
tract beneath the sternum

Internal mammary node dissection 18 useful primarily as
a diagnostic and prognostic index preliminary to radical
mastectomy for central and medial quadrant carcinomas
Probably most breast carcinomas with involved internal
mammary lymph nodes should be constdered noperable It
seems unlikely that either block resection or local excision
of the nodes will be curative if these nodes contamn tumor

t
b T D S e o ement s

Frequency of Breast Cancer and Problem of Tts Hor-
monal Etiology are discussed by Hans-Joachim Maurer®
(Univ of Marburg) Some amimal experiments show that
natural or synthetic estrogens may mduce breast cancer
only when associated with other factors such as heredity
milk factor etc. However other experiments with different
results led some authors to assume that estrogen actmity
has a decisne role in the etiology If this were true, fre-
quency should decrease after the menopause when estro-
gemic activity subsides and be more frequent and occur
earlier in women with children but this 1s not the case

(5)  Arxtl. Webnachr 91462465 May 14 1954
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The recent literature reveals certain facts (1) The breast
cancer rate ;n women with three or more pregnanaes s
much lower than 1n women with no or one or two preg
nanctes (2Z) Breast cancer develops later 11 women with
several pregnancies than in nulliparas or unmarried women.
(3) Contrary to general belief, breast cancer 1 women 1 not
most frequent between ages 45 and 55 for mncidence mereas-
es steadily with advancang age into the ninth decade. If st
1s assumed that it takes about 10 years for the first cell
metaplasia to develop into breast cancer the relatively
most frequent cases would start 1o develop after the meno-
pause. (4) Gravidity and lactation with therr hugh estro-
genic activity and breast cancer rarely occur simultaneously
(068%) When they do the chnical prognosis 15 poor Preg
nancv occurring three vears after completion of treatment
of breast cancer does not impair the prognosis (5) Breast
cancer 15 relatively more frequent m unmarried women and
nulliparas than in marmed women and multiparas Fre-
quency of breast cancer decreases with the mcreasing num
ber of pregnancies after age 45 when otherwise an ncreas
mg incdence wonld be the rule.

These statistical chnical observations ndicate that the
hormonal system of the female orgamsm 1s efficient t0
counteract estrogen overproduction during menstruatiozn
and pregnancy and that this overproduction alone 15 not
enough to induce breast cancer

Bilateral Adrenslectomy for Advanced Carcmoma of
Breast with Preliminary Observations on Effect of Liver
on Metabolism of Adrenal Cortical Steroids. Maurice Gal
ante 7 Max Rukes Peter H Forsham Dawd A. Wood and
H Glenn Bell® (Univ of Cahforma) present a report of 31
unselected patients aged 2872 with advanced metastatic
carcinoma who had adrenalectomy and oophorectomy after
other therapy had failed Some had metastases to bone,
soft fissues or both. In maintenance therapy trimethylace-
tate of desoxy corticosterone with 37 5 mg cortssone acetate
daily was preferred to 50 mg cortisone. Mamtenance of
blood pressure following removal of both adrenals occa
stonallh required temporary intraienous infusions of neo-
svnephrine or nor-epinephrine 1n saline. Antibiotics are g1v
en parenterally as routine for the first five days

(6) An  Snury 140 302 518 Octuber 1954
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Two exrly postoperative deaths were unrelated to adrenal
cctomy Of 10 Iater deaths, all but 1 were caused by progres
ston of metastases The exception was due to acute adrenal
cortical msufficiency after fmlure to inerease cortisone dos
age when fractures occurred Mean survnal was 5.2 months
(range 2-11 months) Mean time betwecen rdical mastec-
tomy and bilateral oophorectomy and adrenalectomy was 3.8
vears, Of 19 sunning patients mean after operation was
1034 months (range 2-24) Axerage survnval time from rads
cal mastectomy was 4% years Objective improvement oc-
curred 1 22% of the entire series but 45% had subjectrve
benefit In terms of survinal therapy was less favorable
with undifferentinted carcinoma Best results were mn two
patients with adenocarcinoma

In one instance after removal of both ovanes and the
nght adrenal blood from the left adrenal was shunted
through the splenic vemn mto the portal arculation Ths
pattent did well without substitution therapy Urmary ex-
cretion of hydrocortisone hike substances was unchanged
whereas 17-ketosteroid excretion was conspicuously less
and estrogens were essentially absent from urme

In patients who have failed to respond to other therapy
bilateral cophorectomy and adrenalectomy seems an addi-
tional therapeutic step \With substitution therapy operative
and postoperatn e nisk 1s reduced and even markediv debili-
tated patients do well The transitory nature of arrest of
metastatic progression makes this a palliative procedure
only

Mammary Cancer Treated by Bilateral Adrenalectomy
L N Pvrahand F G Smiddy? (Leeds) review results 1n 22
advanced cases with metastases mn which bilateral adrenal-
ectomy and bilateral cophorectomy were done. They prefer
a one stage operation when possible but surgery was done
n two stages in half their cases with a two week mntenval
between Substitution therapy with cortisone and deoxvyeor-
ticosterone acetate according to the routine recommended
by Huggns and Bergenstal was used satisfactonly In three
cases after removal of the second adrenal a sharp fall in
bleod pressure occurred which lasted 24 hours and caused
amxiety m one case When the operation was followed by
major regression of the cancer there was usually consider~

(7) Lancet 111041 147 May 22, 1954
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able subjective improvement immediately after operation.
In most such cases pamn disappeared within 48 hours Sub-
jective improvement and pain relief were not so pronounced
10 patients whose cancers showed little response, Surgcal
wounds healed normally Pemeallin and streptomycin were
given n all cases and no collateral acute infections de-
veloped.

Improvement occurred 1n 10 patients Of five with a major
remission two had a questionable relapse One showed
moderate improvement with probable remission and four
others were improving with disappearance of skin nodules
m two In three operations had been performed too recently
for assessment Six died of cancer without clinical improve
ment two were alive but ummproved and there was one
postoperative death

These findings confirm the claim of Huggmns and co-
workers that bilateral adrenalectomy and oophorectomy
can cause a mMajor remission 1n some patients with advanced
metastatic mammary carcinoma

Is Castration m Breast Cancer Justifiable? Leopold
Schanbauer and Emna Schmidt-Ueberreiter’ (Untv of Vi
enna) investigated the relation between menstruation and
survival rate after mastectomy 1n two groups of 81 patients
each At mastectomy patients of the first group were still
menstruating the others were not In five vears after sur
gery there were 59 deaths in the first and 54 1n the second
group Apparently the difference in death rate 18 not great.
However although all patients 1n the first group died of
breast cancer or its sequelae 1n the second group death was
due to breast cancer in only 2 and to other causes such as
cardiac failure preumonia diabetes and cerebrovascular ac
cident 1n 22

In another series the authors stadied the effect of castra
tion on the postmastectomy course of patients menstruating
at the time of surgery 72 having mastectomy between 1941
and 1951 On follow up 1n 1954 7 were still menstruating
and m 65 menstruation had either stopped by itself of
been terminated by x ray sterilization or ovanectomy

Of the seven patients still menstruating four belonged to
group I of Steinthals classification (tumor tissue present

®) Wien kin Wehnachr 66 628631 Sept. 3 1954
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onlv m the biopsy specimen, not 1 the wound margin or
other parts of the breast) and three to group IT One pa-
tient of group I showed marked deterioration of general
condition, 1nd 1n one patient of group II carcinoma devel-
oped 1 the other breast The condition of five patients
remained unchanged

Of the 65 patients i whom menstruation ended after
mastectomy, 34 of Stenthal group I and 31 of group II
showed no deterioration

Not included 1n this series are 16 patients surviving cas
tration by only six weeks to three years These failures
were due either to castration performed to late—in most
cases metastases had already devcloped—or to an under-
dose of stenhizing x-rays

The authors also reviewed the relation between survival
rate and ovaran function 1n 205 patients with mastectomy
and found that of 104 deceased pattents, 85 had had func-
tioming ovaries but of 101 survining patients, the ovanes
were actne 1n only 16

[This study obviously lends additional support to the value of castra-
tion—Ed.]

Endocrine Therapy in Advanced Mammary Cancer Ac-
cording to Norman Treves® (Memorial Hosp, New York)
about 75% of women with carcinoma of the breast at some
time require more than definitine surgery or x-radiation
Endocrine therapy for dissemmated disease may be by
addition or accumulation of androgens estrogens corti-
sone or other steroids or by deprivation as by castration
adrenalectomy and hypophysectomy The surgical proce-
dures should be used in the order given Adrenalectomy
should not antedate castration or be performed simulta-
neously or within six weeks of 1t These two procedures may
result m objective or subjective improvement or both Cri-
teria for objective improvement are radiographic evidence
(eg calefication of osteolytic lesions without enlargement
and diminution of pulmonary lesions), measurable reduction
of accessible soft tissue masses and healing of ulcers

Endocrine control of advanced primary and recurrent
metastatic mammary cancer concerns the internist, surgeon
and investigator The object 1s to produce hormonal 1m-

(9) Am. Pract. & Dugest. Trear. 51518525 Jaly 1954
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balance 1n an attempt to control neoplastic growth If one
form proves successful, then later mneffectual a tral of the
antagonistic hormone cessation of all hormonal therapy ot
surgical deprivation may result in further palliaton. Fot
example, an androgen may for a time be successful then
lose 1ts effect cessation of therapy may now lead to an im
balance with accompanying salutory effect or use of a

m Apvanced Manuaey Cawcez
Provucen By Expocamwe IuBALANCE

ToraL OxyrcrIve
Sovxcx Casxs IMrFROVEMERT Rruinxs
Estrogen
AMA. Council, 1949 144 36 g?j %3 Postrenopausal
Douglas 1952 322 98 (304% Mx}ﬂwm
pa
Testosterone
AMA. Coumncld 149 ;!; %g %8 ‘é:) Bone u::lut;t;m
Adair et ol 1949 48 9 (19 %% Bone metastases
54 8 (15 % Extraskeletal
Androstaxolone
Farrow Escher
et al 1933 38 10 £26 %; Bone
45 21 (466% Extraskelctal
Bilateral QOophorectomy
Thompson, 1902 80 18 (22.5%) 16 pl;lz postmeno-
pa
Lett, 1905 75 2 gzm%; Premenopausal
Adalr Treves 1945 31 4 (129% Premenopausal

Adrenalectomny
Huggina Duo 1955 25 10 340 %; Aledan age 52

10 Medsan age 43
Randall, 1953 20 8 Postcastration
estrogen or a surgical procedure may be indicated (table)
Continued use of these various procedures for palhation
may lead eventually to development of physiologic agents
which may destroy primary tumors or chemicals capable
of permanently controlling cancer
Endocrine Methods of Treatment of Cancer of the Breast.
Charles Huggins' (Unnv of Chicago) believes that when 3
satisfactory elucidation of cancer has been made the hor
mones will be found to occupy a position near the center of

(1) J Nat. Cancer Tnst. 15 125 Angust 1954
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the problem Treatment of mammary cancer by endocrine
methods rests on the concept of hormonal dependence, based
on two new principles of medicine (1) Cancer 13 not neces-
sarily autonomous 1n 1ts growth or intrinsically self perpet-
uating When the onginal tissue depends on hormonal
support for maximal activity, frequently its cancers are sim-
ilarly dependent and atrophy when this support 1s with-
drawn by various means Usually the result of such therapy
18 control rather than cure, the tumors becoming reacti-
vated Remssion, how ever, may be profound and prolonged,
and cure may be achieved This therapy consists mm a modi-
fication of tumor host relationship and 1s particularly per-
tinent to human beings (2) Cancer can be sustamned and
propagated by hormonal function operating at normal or
subnormal levels Trace amounts of hormones can drve
cancer to such exuberant growth that it causes the death
of the host

Endocrine methods available are excision or irracdiation
of gonads admimstration of androgenic or estrogenic sub-
stances therapy with other steroids adrenalectomy and
hypophysectomy Ovariectomy effects regression of about
20% of mammary cancers When successful 1t causes pain
relief diminution or disappearance of the primary tumor
healing of ulcers mmproved nutntion and prolongation of
life Beneficial results 1n most cases last 6-12 months but
1n some for as long as 3 5 years Best results occur in slow-
growmg cancers and mostly 1 premenopausal women
aged 40-50 Metastases to axillary and supraclavicular lymph
nodes yield Iess rapidly and less extensively than the pri-
mary tumor It cannot be predicted which cases will re-
spond In one series of 26 patients treated pnimanly by com-
bined ovariectomy and radical mastectomy 20 (76.9%)
had no recurrence after three years Of 97 treated by radical
mastectomy alone, 53 (54 6%) wwere free from recurrence
after three years Ovanan irradiation sometimes results in
prompt and effectine pamn rehef mmproved general health
and partial or complete regression of bone lesions New
metastatic lesions are not prevented however Best re-
sponse occurs 1 premenopausal nomen improvement usu-

ally lasts less than a year though regression for two to three
years has been observed
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cure oftener than has been hitherto thought (3) State-
ments on absence of cancerous lymph nodes in the axilla
based solcly on exarmnation of the fresh specimen are un-
reliable (4) Since cancer of the breast 1s probably also
spread by way of the blood stream, even bloch dissection
will not cure 1t very often

{Probably more often than one would suppose, cancer 1n small metas-
tases 13 “cured” by a process of tissue resistance.—Ed.]

Factors Concerned in Palliation of Mammary Carcinoma
are discussed by Henry M Lemon? (Boston Unn ) Hug-
gms belief that presence or absence of estrogen depend-
ence 1s a cntreal factor determiming prognosis has been sup-
ported recently by considerable new evidence. Oophorec-
tomy 18 palliative 1n about 30% of patients for a few weeks
or months In one reported analysis of 739 patients after
radical mastectomy oophorectomized individuals had the
best 10 and 15 year survival rates Most significant results
were noted 1n patients with positive axillary nodes who were
menopausal or postmenopausal at the time of operation.
Cortical stromal ovarian hyperplasia m 82-909% of patients
with breast cancer compared with 37% of age-matched con-
trols dying of non neoplastic diseases has been interpreted
as evidence for continued estrogen production in patients
dyimng m the 5th to 8th decades

Since total adrenalectomy usually eliminates all estrogen-
1c matenal from the urine, Huggins believes that cancer
palliation 1s temporary after cophorectomy because of con-
tinued and possibly augmented adrenocortical secretion of
female sex hormones Ambulatory patients with untreated
metastatic caranoma have a considerable decrease 1n un-
nary 17-hetosteroids compared with control females hospi-
talized for nonendocrine bemign disease. Testosterone causes
a prompt nse toward normal or supernormal values in
many breast cancer patients with accompanying manifesta-
tions of protein anabolism

Chromatographic analyses of numerous normal and can-
cerous tissues showed high rates of testosterone catabolism
n normal and cancerous breast tissue compared with other
tissues Mammary carcinoma can metabolize testosterone

3) Bull. Xew Enghmd M. Center 16 7178, Juoe 1954
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300 times as rapidly as liver Possibly this accounts m part
for the defiait of urinary androgens

Acid phosphatase increases 1n about a third of breast
cancer patients usually preterminally in those with osseous
metastases Mammary carcinoma has about 247% more en
zyme activity 1n 1ts cells than does homologous non neo-
plastic epithelum of the same ongmn Serum acad phos
phatase analysis offers one method of objective assay of dis-
eage activity since the level may dechne with a favorable
response to antitumor therapy

Adrenalectomy subsequent to oophorectomy 1n metastatic
breast cancer gives considerable palliation 1n some cases.
Its expense and added morbidity preclude its use in many
Trnals are being made with cortisone and hydrocortone 1n
oophorectomized premenopausal patients and 1n those with
ntact ovares at least 10 years postmenopausal About 50%
of a small group have shown mtial objective benefit. Pre-
vious remission after oophorectomy or testosterone therapy
1 several 18 presumptive clinical evidence that the cancer
was estrogen dependent. Imitial cortisone dosage of 200
mg daily for two days has been followed by maintenance
doses of 100 mg Vitamin B;; was also given 50 pg /day
orally and 30 pg /week subcutaneously At least 12 Gm.
potassium chloride was given daily Prolonged palliation
m several patients has been most dramatic n the 2g¢
group 65-75 Cortisone 15 not converted to estrogens of
proestrogens as far as 1s known Since about 8-12% 18 con
verted to 17-ketosteroids this therapy also substitutes for
any androgen deficiency

Carcinoma of Male Breast. Charles Huggmns Jr and
Grantley W Tavlor* (Boston) report on 75 patients (meas
age 64) of whom 25 had previously received treatment and
50 had had no treatment The mean interval between onset
of the first symptom and examination was 434 months In
most primary cases an asymptomatic breast nodule was dis
covered acadentally Bleeding from the mipple, retraction
and pamn were mtial symptoms 1n each of threec patients
All but two lesions were located beneath the mipple and
were hard The tumor was attached to the skin and the

(4) AM A Arch. Surg 70 303-308 February 1955
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mipple was retracted 1n all patients except one with 1n up-
per outer quadrant lesion Attachment to the underlymg
pectorl fascia was present 1n 30% of the 50 primary cases
Clintcal evidence of spread to the axillary lymph nodes was
present mn 72% of the pnmary cases, and in three others
there was evidence of spread on examimation of the speci-
men after radical mastectomy Trauma, familial history of
cancer, gynecomastia and estrogen therapy were not pre-
disposing factors n this series
The cases were dinided mto four groups according to
extent of disease. In stage A cases the disease was hmited
to the breast or assomated with mmimal axillary lymph
node enlargement (no more than two Iymph nodes no
greater than 2 cm 1n diameter), without ulceration or fixa-
tion to the underlying pectoral fascia. In stage B cases the
local disease was more extensive than in stage A but there
was no evidence of spread beyond the axylla. Cases in which
small local recurrences followed previous treatment, with-
out evidence of distant spread, were mcluded mn stages A
and B Stage C cases included those m which the disease
extended beyond the breast or axalla, regardless of the local
situation and stage D cases those in which patients were
referred for terminal care. Radical exasion of the lesion
and the axillary lymph node-bearing area was the treat-
ment of choice for favorable cases followed by rrradiation
for any recurrence or metastases Patients with disease out-
side the breast or axilla were treated with radiation neuro-
surgical procedures for pain relief hormone therapy or gen-
eral supportive measures
Evaluation on 60 cases was possible They were distrib-
uted as follons primary group 14 stage A 12 stage B 15
stage C and 1 stage D, secondary group 2 stage A 3 stage
B 11 stage C and 2 stage D In the 26 stage A and B pn-
mary cases 26 radical mastectomies (1 bilateral) and 1
sumple mastectomy were performed. In 10 of the 16 stage C
and D primary cases irradiation was used, and 1n 3 hormone
therapy no spectfic treatment was used m 3 In all but
s1X recurrent cases irradiation was used and in these hor-
mones were given.

Of the 42 patients with primary cases 26 died with can-
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cer present, 3 are alive with disease five years or less after
treatment, 8 either died of intercurrent disease or are liv
ing less than five years without evidence of cancer and 5 are
iree from disease at five years Of the 18 patients with sec
ondary cases 16 died with cancer present, 1 1s alive and
under hormone therapy and 1 1s alive 134 years after exa-
sion and irradiation of a small area of recurrence.

Hormone therapy (stilbestrol or other estrogenic substan
ces) or orchiectomy or both gave fair to excellent palliative
results 1n 11 of 13 patients Hormone therapy prolongs the
Iife of many patients who continued to have disease. Or
chrectomy as an mitial procedure offers the best chance for
palliation of patients with disseminated disease.

Mondor’s Disease (Subcutaneous Phlebitis of Breast Re-
gion) G M Lunn (Royal Cancer Hosp, London) and ] M
Potter* (Oxford) present five cases of Mondor s disease 2
benign self imiting condition, usually appearing 1n femeles.
It 1s characterized by a painful subeutaneous cord which
runs along a part or the whole of a line passing between the
anterior axillary fold and the epigastrium usually below
the nipple Occasionally there 18 a history of recent local
trauma, muscle strain or some pre-existing febnle episode or
malaise with or without an obvious local focus of infection
The cord may be confused with cancer It 1s possible for
such a cord to be associated with an early carcinoma of the
breast Pathologically the lesion 18 a phlebitis in the sub-
cutaneous tissues of the breast.

‘Woman 50 hed a subcutaneous cord, }4 1n. in diameter rnnﬂilgf
from the lower inner quadrant of the left breast to the left aide
the epigastrium. On elevation of the breast, the cord stood out like
2 bowstring The other breast and regional lymphatics were no
Biopsy of the cord and overlying skin revealed a fibrous cord m
the subcutancous tissue, near the center of which was & rung of
amoothmuadc“ﬁthxuthenﬂgmorganmngnmemﬂ
few red cells. Qutside the muscle was connective tissie of
collagen and fibroblasts with scattered elastic fibrils. There was 00

gestion of an elastic lamina. The cord was a blood vessel, prob-
:gfy a vem, contamming thrombus with marked fibroms of the
ventita No malignant cells were seen, Five months later the cord
was gone.

[The name Aondor’s discase for this syndrome s new to most Amen
cans, It is &uesdoun.blc whether anything 13 guined by dignifying ths
phiebitis with a mame.—Ed.]

(5 Brit. M. J 11074-1076, May 8 1954
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Pulmonary Function Measurements, according to Hurley
L. Motley® (Unny of Southern California), help to mterpret
pulmonary disease m terms of both disability and operative
rish A battery of physiologic test measurements, related to
transport of oxygen to and removal of COz from the blood
during rest and exercise, 1s used to assess the degree of
pulmonary function impairment

Vital capacity 1s a significant measurement when record-
ed for one two or three seconds measured from the begin-
mng of expiration after the deepest possible breath The
volume of air which can be blown out 1n the first three
seconds represents the average maxamal portion of total
vital capacity which the patient 13 able to use and corre
sponds to the normal predicted vital capacty The three
second vital capacity 13 expressed as per cent of the normal
predicted

The most accurate method of measuring maximal breath-
g capaaty (MBC) 1s from spirogram tracings using the
Collins respirometer Changes i1 MBC before and im-
mediately after treatment with a bronchodilator drug pro-
vide a measurement of the degree of bronchospasm present.
Bronchial obstruction or mmpaired movement of the dia-
phragm markedly lowers the MBC

Residual volume 1s increased i relation to total lung
volume 1n patients with pulmonary emphysema. Normally
residual air occupies about 25% of total lung volume. A
value of more than 35% 1ndicates significant clinical pul-
monary emphysema.

The alveolar mitrogen per cent after 100% Oz 1s breathed
for seven minutes 13 mormally 15% or less An increase
mdicates impaired umiformity of air distribution 1n the
lung

A numencal ventilation factor derived from the three
second vital capacity, maximal breathing capauty and
residual percentage of total lung volume 18 a useful measure-
ment

(6) Am. J Surg. 88 103116, Jaly 1954
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significant increase 1 the second three months of observa
tion The increase 1n the first three months was drvided
equally between the vital capacity and residual volume.
Consequently, the restdual volume/total lung capacity did
not mcrease further after its abrupt increase immedrately
after pneumonectomy

Oherinflation had no adverse effect on ventilation. There
was no association between ovennflation of the remaming
lung and postoperative dyspnea The only patients with
dyspnea after operation were those with chronic bronchitis
m addition to carcinoma Since emphysema was not ob-
served there 13 no need to consider prevention or correc
tion of ovennflation

Results indicate that an attempt to predict postoperative
respiratory insuffictency may be more exact if based on
maximal breathing capacity If the capacity 1s greater than
50% of normal the patient will probably not be breathless
after pncumonectomy If 1t 1s less than 50% of normal and
the patient has a history of chronic bronchitis, the possibil
1ty of severe postoperative dyspnea must be considered.

[1f the authors coaclusions are confirmed by further trials, ths snll
prove to be a much desired smple method for determining the risk of
making a patient & respiratory cripple by an extensive pulmonary resct
tion. See preceding article by Lunpgm'x—E«i]

Decortication in Chromic Empyema Prerequisites of
successful pulmonary decortication are (1) ability to remove
the layers of pleural thickening without undue mjury to the
lung parenchyma and (2) good expansion and functional
capacity of the compressed lung segments which depends
partly on presence or absence of bronchial obstruction
Whether expansion of the affected lung 1s desirable at all
(e.g m pulmonary tuberculosis) should also be conside

E Strahberger® (Univ of Vienna) reports 21 decortica
tions on 19 males and 2 females aged 3-70 The aforemen
tioned critenia were not met 1n all cases Duration before
surgery ranged from 1 month to 27 years Empyema was
due to specific nonspectfic or mixed rafectron 1n 19 patients
to mjury in 2 mternal fistulas were noted 1n 5 before sur
gery Treatment before decortication consisted of dranage
m mne therapeutic thoracentesis in six and antibiotic
and sulfonamide therapy in three In two instances thora

(9) Wren. klln Wchnachr 66 448451 Junc 25 1954
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coplasty, onc combined with lobectomy, preceded decortica-
tion Onc patient had no treatment Cmpyema flwid revealed
no organisms or Pscudomonas acruginosa, respectively, 1n
three cases cach

In onc method of decortication, the empy emn sac 1s opened
first and the thickened partetnl and visceral pleura removed
afterward, n the other technic, the whole empyema sac
15 removed unopened With the first method, complete decor
tication was achieved 1n 10 of 13 patients, but 1n 3 only the
thickened visceral plenra could be removed Removal of the
whole empyema sac unopened was accomplhished 1n three of
eight patients, but n five shight tears were unavordable The
affected lung expanded completely mn 16 of the 21 patients
Most of the failurcs had had empyema for many ycars, with
secondary fibrotic changes and loss of elasticity of the lungs
The wisceral pleural thickening was removed without par-
enchymal mnjury n 8, 1n 13, tears occurred but usually
closed 1n 24-48 hours

Two patients had postoperative bronchial fistulas, and
seven postoperatne seropneumothorax that disappeared 1n
less than a month In 10, residuals of the empyema cavity
persisted longer than a month, only 4 had fully expanded
lungs after surgery

Follow-up after a year or more showed healing m 15, 1
death of cardiac failure a year after surgery, fistulas 1in
5 and some residual empyema cavities The end results sug-
gest that the optimal time for surgery is three to six
months after onset of the disease,

[Tbere is certainly & defimte place for the operation of decorticatson.
The results reported here, however are by no means impressive. Probably
smple dramage would have given better results—Ed.]

Treatment of Postoperative Hemothorax Following Pul-
monary Resecton with a Streptolanase-Streptodornase
Preparation J K. Kraan! reports that of 480 cases 1n which
partial or complete pneumonectomy was done for tubercu-
losis, severe late bleeding occurred 1n 7 The hemorrhages
appeared a few hours after the patients recovered from the
anesthetic After imtial shock was controlled as much blood
as possible was removed by aspiration Ampules contamn-
g 20 000 units of streptokinase and 10 000 umits of strepto-

(1) Arch chir neerl. 6.2940 1954
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dornase were then introduced into the thoracic cavity To
hmit the pyrogenic effect, 4 Gm aspinn daily was given
from one day before to four days after streptokinase-strep-
todornase administration If necessary antallergan was also
given to limit allergic reactions

Except 1n one case, postoperative functional loss was no
greater than after uncomplicated resections Since consid
erable pleural thickeming 1s the rule in these cases even
when expansion 1s fairly good this improvement can be at
tributed to the enzyme preparation. The preparation usually
was not introduced until seven days after hemorrhage be-
gan to minimize risk of clots dissolving in blood vessels.
Results were also satisfactory when the preparation was
used later All patients had moderate fever for two to tive
days some had mild gastromntestinal symptoms but no
other side effects were noted.

Surgical Treatment of Spontaneous Idiopathic Hemo-
pneumothorax Rewiew of Published Experience with Re-
port of 13 Additional Cases. Wesley Fry, William L. Rog
ers Gerald L Crenshaw and Harry C Barton? (U S Naval
Hosp Oakland Calif) believe that hemorrhage mto the
pleura complicating spontaneous pneumothorax 1s a rar¢
complication of a rather common condition, but not 0
rare as indicated by published reports An analysis of 174
published cases reveals that the condition occurs almost X
clusrvely 1 white males aged 17 32 only 6 female cases
have been reported

Spontaneous 1diopathic pneumothorax usually results
from the perforation of a vesicle while complicating severe
hemorrhage has a varable ongin but most often results
from a torn pleural adhesion contaming blood vessels The
mamn symptoms are severe chest pain dyspnea and sh
Signs and symptoms of intrapleural tension are often pres
ent and the mediastinum and heart may be markedly dis-
placed \With replacement of blood loss and surgical treat
ment the outlook for survival has improved. The morbidity
and loss of time from work may be prolonged because the
lung usually takes about two months to expand after 1€
moval of the blood. The mortality rate of the reported cases

() Am. Rev Tuberc 71 3048 Jenoary 195§
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was about 12% Fibrothorax with incarceration of the lung
often results from defibrination of the intrapleural blood
which prevents the lung from re-expanding

The authors report on 13 patients, aged 19-51, mcluding
1 female. Estimated blood loss ranged from 1,450 to 5,750
ml All were treated by chest aspirition and 11 received
transfusions

There are many rccommended treatments The chest
must be aspirated to remove the blood and prevent an n-
carcerated lung and fibrothorax. The wound in the lung
parenchyma should be permutted to seal for 2-48 hours be-
fore trying to force expansion by aspiration of air from the
chest, Thoracoscopy has Iittle value. Thoracostomy and tube
dramage has been recommended but suction should not be
used 1n the early evacuation of the blood for severe hemor-
rhage may result. If bleeding 1s severe and contmuous
thoracostomy may be only delaying the indicated thoracot-
omy Fibrinolytic enzy mes, such as streptokinase and strep-
todornase may obviate decortrcation 1f used at the proper
time 1f the thorax has been thoroughly evacuated of blood
and 1n the absence of bronchopleural fistula Treatment to
prevent recurrence of pneumothorax 1s unnecessary because
the recurrence of hemopaneumothorax 1s extremely rare,
since the irmtant effect of the blood 1n the pleura seems
sufficient to cause adhesions which protect against recur-
rence.

Primary thoracotomy 1s often hfesaving Of the 13 per-
sonal cases 6 were so treated successfully The indications
for surgical mtervention to arrest hemorrhage are pres-
ence of mitial severe hemopneumothorax, or continued hem-
orrhage as indicated by refilling of the pleural space after
evacuation severe shock and deteriorating condition of the
patient. Blood transfusions oxygen mhalation and other
supportl\e measurcs are necessary Thc aspu‘atmn of air
and neutralization of air pressure are required if tension
pneumothorax 13 present.

In late cases of hemopneumothorax in which the lung
has failed to expand owing to rapid defibnination of the
pleural blood or to neglect on the part of the surgeon to re-
mos e the blood from the pleura or inadequate removal, sur-
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gical intery ention to remoy e the fibrous envelope incarcerat
g the lung 1s necessary Decortication was necessary
three of the authors’ cases

[The authors pass over rather lightly the question of decortication for
hemopnemmothorax because say 1t has been s0 well covered m many
other articles. Samson and Burford (J Thoracc Surg 16 127 153 A
1847, also 1947 Yeaw Boox, p 296) recommended removal of the
peel m from three to five weeks 1n unmfected cases.—

Ed]

Surgical Management of Emphysematous Blebs and Bul
lae. Arnold M Salzberg and Brian Blades® (George Wash
mngton Unn ) state that blebs and bullae which occur fre-
quentlv 1n older patients lead to serious interference with
air transfer and gas exchange and cause progressive dyspnea
and respiratory faillure The lesions occur mostly m males
and are familial conditions Blebs have an immediate sub-
pleural position and the visceral pleura forms the external
wall Bullae are more deeply embedded i and surrounded
by lung substance. Both are formed by disruption of mnter
alveolar septa secondary to a condition of free ingress but
compromused egress of air from a cyclic intermittent bron
chial obstruction. The pressure gradient mn these cysts ma
exceed atmospheric pressure and they may dominate the
hemithorax at the expense of normal parenchyma.

The cysts often escape x-ray detection Typically the
<-ray shows a hairline area of density encirching lung p8
renchyma of increased translucency with no pulmonan
markings Giant cysts are more obvious but are difficult to
distinguish from ntrapleural air

Surgery 1s necessary if the cysts cause symptoms The
exact extent and tvpe of operation 13 determmed after
visualization of the mtrathoracic conditron m the mdividual
patient. Peripheral blebs whose walls are not eplthelmlIZCd
may be treated by excision of the visceral pleura colernng
the bleb and obliteration of dead space and bronchal com
munmication Total excision 1s necessary before obliterative
heabing will occur if the bleb wall 13 epithehalized The
operatn e line of dissection should be tn lung tissue adjacent
to the wall. Bronchial leaks must be controlled. Segmentsl
resection or lobectomy 1s not necessary If the defect mn the
lungs 15 not too extensne 1t can be obliterated by appros
mation of 1ts walls If the defect 15 large, 1t may be 1gnore

(3} J Am. Gerlat. Soc. 3 1520 Janmry 1955
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1f pneumostass 1s secure, as approxumation would compro-
mise pulmonary function by compression and distortion of
large areas of lung

After removal of blebs and bullae, poudrage of both
pleural surfaces with stenle tale 15 usually done to guard
agamst spontancous pneumothorax The chest 1s draned
with a closed system, using multiple mtrapleural tubes

Vanations mn the emphysematous pattern require differ-
ent surgical approaches Repeated excaisions are necessary 1f
blebs are scattered and widely separated by apparently nor-
mal parenchyma If a bronchopulmonary segment, lobe or
Jung 1s replaced by the emphysematous process, larger
resections are required If the cysts cause severe symptoms
i a patient with systemic deterioration, closed catheter
dramage may be the imtial procedure of choice Sponta-
neous pneumothorax caused by cysts if persistent may lead
to 1ncarceration of the lung and necessitates decortication.

Surgical Treatment of Bilateral Bronchiectases Since
1948, M Bérard and J de Beaujeu* (Lyon France) have
performed 115 resections (11 bilateral) for bronchiectasis
In 14 patients with bilateral lesions resection was done on
only one side

Uni and bilateral bronchiectases differ pathologically and
chmically Strictly localized lesions may result from an
1solated congenttal malformation (e g, cystic bronchiectasis)
or, more generally from an old bronchial lesion (foreign
body, external compression by adenopathy) Usually the
bronchiectasis 18 lobar more rarely segmental Only a Iim-
sted bronchral area 1s diseased other lobes are healthy Re-
section will likely give complete and defimite relief Bron-
chial lesions 1n bilateral bronchiectasts may result from a
chronic infection of the upper airways (maxillary/or eth-
moid sinusitis or both) This may lead to an autonomous
bronchitis susceptible of progressing ultimately 1nto areas
apparently healthy at operation Except for certamn extreme-
ly rare forms which do not spare any part of the lobe and are
abviously beyond all surgical treatment, bilateral bronchi-
ectases habitually are situated 1n anterior segments of pul-
monary lobes They rarely spare the middle Iobe and, even
more rarely, the lingula. Ventral segments of the lower

(4) Helvet, chir acta 21.245258 September 1954
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Iobes are often involved, except the dorsal segment ( lobe
of Nelson")

In considering surgical treatment of bilateral bronch:-
ectasis, the exact type of lesion must be determined by sats-
factory lipiodol® bronchograms The addition of sulfona
mides to the lipiodol® permits extremely rapid ehmmation
(under 24 hours) of the medium and repeated examunation
if necessary, after a few days

One operative death and one surgical accident occurred
m the 115 pulmonary resections A boy Il died 13 days
after operation as a result of diencephalic anowa. Durning
a difficult resection of the lower lobe 1n another case vascu
lar damage necessitated total pneumonectomy The bilateral
lesions were fortunately asymmetrical and operation was
tolerated well The result after four years remained satisfac
tory These two complications occurred among the 14 pa
tients with bilateral lesions who underwent umilateral re
section Two others were operated on too recently for eval
uation Four had excellent results with no necessity for
another operation and four were greatly mmproved Two
patients were not benefited 1n fact expectoration mcrea
after operation Among those with bilateral resections two
were operated on too recently for evaluation Seven had ex
cellent results, with practically no cough mimmal secretion
and no dyspnea two were improved Thus among bilaterzl
cases there was no true chimical or functional failure

Postoperative Bleeding in Extrapleural Ppeumothorax
1s~discussed by N Lorenzen® (Esbjerg Denmark) who re
viewed 246 extrapleural pneumonolyses resulting 1n extré
pleural pneumothorax 1n 234 patients

Severe complications including 12 deaths were encount
tered 1n 32 of the 246 operations Complications were (L
bleeding (2) signs of compression due to hemorrhage (3)
respiratory 1nsufficzency 1n elderly emphysematous patients
and 1 patients with bilateral disease (4) primary cardiovas-
cular msuffictency and (5) complcations of unrelated eti
ology In 25 mstances complications probably were due t0
hemorrhage ito the extrapleural space Four patients died
from this Bleeding tendency was more common when

(5) Acta tubere. scandinav 30 4359 1934
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both extra- and mtrapleural pneumothoraxes were present
i the same patient

After surgery there 1s always some bleeding mto the
extrapleural space even when the surfaces are “dry at sur-
gery The amount of bleeding varies and depends on coagu-
lability of the blood Bleeding often reaches 1ts masimum
the evenming of the day of surgery but may appear up to the
fourth day sometimes quite suddenly The extrapleural
space may fill up 1 a fen hours, leading to subcutaneous
emphy sema of the nech

If the extrapleural space 1s to function as a pneumothorax,
the blood must be removed by aspiration. If the blood 1s
coagulated 1t can be liquefied by streptodornase strepto-
kinase (varidase®) However, this procedure 1» uncom-
fortable and even dangerous as vandase® may attack the
mjured pleura Surgical reopening and removal of clotted
blood 1s much safer and simpler, with the advantage of
allowing 1nspection of the thoracic wall

The x-ray appearance of extrapleural pneumothorax 1s
charactenistic. About 2448 hours after surgery the lung
appears atelectatic and 18 surrounded by a fluid shadow of
varymg size, occasionally filling the whole extrapleural
space and displacing the mediastinum The thoracic wall
shows interstitial emphysema. If the extrapleural cavity
contans less fluid or if the fluid 1s withdrawn x ray may
show diffuse clouding on the day following surgery This
may be due either to expansion of the Jung or thickemng of
the thoracic wall the latter caused by coagulated blood.
Cloudimg due to coagulated blood will disappear after surg:-
cal removal of blood The thickemng of the wall disap-
pears 1n three to six weeks and the cavity 1s free of fluud
m four to eight weeks

Evaluation of Extrapleural Pneumonolysis with Filling
with Plastic Balls Analytic Studies on 63 Patients from
Whom Plastic Balls Were Removed. I Inada A. Sato S
Kishimoto and G Tanabe® (Okayama, Japan) state that
extrapleural pneumonolysis with plombage 15 a good opera-
tion for some cases of pulmonary tuberculosis, and re-
peated attempts have been made to find an ideal materal

(6} J Thoracle Surg 27 503-513 May 1954
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for a pack substance Although plastic 18 supposed to be an
mert matenal in the body, the same late complications
appear as after use of other matenials Plastic balls had tobe
removed from 63 patients from five months to three years,
three months after insertion during extrapleural pneumo-
nolysis There was primary plombage m 60 and in 3 plom
bage following thoracoplasty in which the cavity had not
been closed Complications, especially side effects from the
plastic ball itself, increased in course of time postopera
tively 1rrespective of preoperative idications

Plastic balls were removed because of extrapleural empy
ema 1n 6 patients lung perforation in 2 flmd accumulation
i balls 1n 27 positive sputum 1n 18 patient’s wish m 8 and
hemopty sis and increase of sputum n 1 each

The membrane between the balls was quite firm soon
after plombage and removal of the balls was rather difficult
except 1n empyema cases In cases 1n which more than two
years had elapsed after plombage the membrane between
the spheres was usually fragile and there was tuberculous
granulation tissue 1n most. Removal of the balls was relative-
ly easy

The operation 1 generally more difficult and blood loss
greater than 1n an ordinary prnimary thoracoplasty for the
peniosteum 1s hard and nibs fragile due to pressure ¢a
by the balls In many cases 1f the apex of the lung had been
pushed down by the previous operation 1t was unnecessary
to resect the first rib and transverse process but the peros-
teum was stripped from the first rib to reduce extrapleural
space and thus prevent re-expansion of the lung

There were three operative deaths Temporary sinus for
mation and wound separation with bronchial fistula 0¢
curred 1 one each and tuberculous sinus formation ap
sinus formation with bronchial fistula n three each

Preservation of Lung Tissue by Means of Bronchoplastic
Procedures 1s indicated under conditions set forth by Donald
I. Paulson and Robert R. Shaw? (Dallas) who report 18
cases,

Rupture of the bronchus may result from nonpenetrating
trauma to the chest and should be suspected when tension
pneumothorax or mediastinal emphysema develops rapudly

(7) Am. J Buarg 89 347 155 Febrmary 1955
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trates operation to preserve an entire right lung Bronchual
adenomas may be so situated that a tumor 1n addition to
producing suppuration in the lobe distal to it, grows close
enough to another bronchial onfice to indicate wider bron
chial resection In such cases it 18 unnecessary to sacrfice
healthy lung tissue because a bronchoplastic procedure or
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bronclial anastomosis can be done, permitting wide exca
sion of the tumor, yet presening the healthy lobe (Fig 38)

The authors beliecve that bronclual reconstruction pro-
cedures have a defimte place 1n surgery of bronchogenic
carcinoma under limited conditions By transverse suture
or dermal graft, bronchal continuity can be restored follow-
ing resection of an entire lung the coryna and a portion of
the opposite main bronchus (Fig 39) End to-end anastomo-
s1s of & mam bronchus to the trachea 1s also possible after
regection of an entire lung and coryna (Fig 40) Limited
resection and bronchial anastomosis because of dimimshed
pulmonary function can be done (Fig 41), or lobectomy and
bronchial anastomosis because of poor pulmonary function
(Figs 42 and 43) Lobectomy and bronchial anastomosis
may be adequate (Figs 43 and 40)

In mine patients who had bronchial reconstruction after
resection of bronchogenic carcinoma 10 lobes were pre-
served One patient died of inadequate pulmonary function
12 days postoperatively Three died of caranoma 4 5and 12
months after operation The rest nere alive and well at 1,
5 14,16 and 21 months

[Thbe panaple of bronchoplasty as 1t 1s used to conserve ts
mehanlmpgr%nt_nddm%upto thoracic surgery The clnef progeer m 1ty
1 ) luln—]

Ischemia of Lung Practical Agplimtxons mn Segmental
Resection of Pulmonary Tissue Interest in transplanta-
tion of homologous lung tissue led to ongmal experimments
by Brian Blades® (George Washington Umiv ) on ability of
the lungs to withstand interruption of blood supply Results
were astomshing in that blood supply could be occluded
a3 long as 360 minutes with survnval of lung tissues 1n dogs
Antibiotic protection with 200 000-300 000 units of penicillin
daily did not affect results In later experiments 60 dogs
were subjected to temporary lung 1schema followed by con-
tralateral pneumonectomy and 11 control animals to only
total pneumonectomy Vascular supply of the lung could be
occluded for over 45 minutes with survival after contralat-
eral pneumonectomy However after 30 minutes of 1scherma
of one lung both immediate and late mortahity following
contralateral pneumonectomy doubled an indication of
severe impairment of lung function Oxygen uptake and ar-

(8) AALA. Arch Surg 69.525529 October 1954
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necessary mn all but special cases The sputum was positive
1n 28 patients at tume of operation

Tecnnic—The second rib, posterior two thirds of the thurd rib
and posterior half of the fourth b arc removed and the lung
with pleura fascla and intercostal structures is freed from the
thoracic wall and mediastinum. Three or more no 10 crochet cotton
sutures arc placed, from above downward obout the lu.nf and over-
lying structures. The disensed lung 1s comstricted within the hga-
tures,

The procedure proved to be free from serious complica-
tions There were no nstances of bronchual fistula, tubercu-
ous imnfection of the pleura or extrapleural spaces or early
activation of pulmonary disease The tuberculosis has been
classified as 1nactive in 22 patients for an average of 23
months and the lesions arrested m 7 for an average of 11
months.

The expertence indicates that the Paulino procedure 1s
more reliable and less complicated than other forms of
thoracoplasty 1n properly selected advanced cases In certain
circumstances 1t 1s preferable to excisional surgery and 1t
may be used when all other technics are contramndicated

This sim; lcproccdumwuldhnrdlylmvtbcmpedﬁ})ectcdtowurkweu

ore the a t of the antibiotics, but now es| y with streptomycin
avallable, serious coatamimation by needle puncture can pr ly be
avalded. The operation should make less common the complete thoraco-
plasties of former years—Ed.

Segmentsal Resection in Pulmonary Tuberculosis L D
Eerland and K. K. M F Seghers' (Groningen Nether-
lands) report on 300 segmental resections of the lung per-
formed between Nov 16 1949 and Aug 1, 1953 on 179
male and 106 female patients, most of them under 30
Indications were tuberculoma in 44 caseous focr in 168
cavities not 8surtable for nonsurgical collapse therapy m 60
and cavities unsuccessfully treated by nonsurgical collapse
1n 28 'Wedge resection was combined with segmental resec-
tion 1n 49 cases Segmental resection 13 preferable to surgical
collapse because 1t removes the main focus of disease. Pa
tients are treated with para-ammosalicylic acid streptomy-
ain and 1somazid before surgery and given large doses of
vitamins The urine 13 made alkaline, respiratory exercises
are taught and ambulation for short periods 1s started. Strep-
tomyan 1 Gm daily 1s given for a week before the opera-

(1) D=, Chest 27 165-178 February 1985
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1s 348 mil, of maximal respiratory minute volume 57 L
and of vital capaaity and oxygen uptake on the operated
side 5.3 and 6.2%, respectinely Pulmonary function tests
At least six months after segmental resection in 222 patients
revealed normal loss m 77 9% and excessive loss 1 22%

On examnation at least six months after operation, 92%
of the patients were cured and the prognosis was doubtful or
bad 1n only 149 Over 9% had resumed work or expected
to do so soon Final result of segmental resection nwas good
in 81% There were no deaths postoperatnvely or during fol-
low-u

[Mogz and more reporis of exceflent results like those given bere make
the operation of thoracoplasty seem less and less indical The assistance
of the antilotics 1n enabling the surgeon to attack pulmomary tuberculopis

directly by resection has been respousible for the almost miraculous ac-
complishments of today —Ed.]

Surgical Treatment of Pulmonary Tuberculosis Viking
Olov Bjork® (Stochholm) states that the aimm of radical
surgical treatment 15 to leave the patient permanently free
from tubercle bacilli 1 the sputum and gastric washings
Patients too far advanced for radical treatment may still
benefit from palliative surgery Pulmonary tuberculosts can-
not be considered a disease localized to the segments vis-
ible on x-ray films There are three stages (1) tuberculosis
visible on the roentgen film (2) tuberculosis not visible on
films but palpable as widespread small nodules and (3) non-
palpable tuberculosis visible i1n the intersegmental planes

Every case of tuberculosis must be mndrvidualized Treat-
ment includes bed rest antimicrobial therapy collapse
treatment and resectsion In each case, the operatn e mortal-
ity for the indicated treatment and the loss of pulmonary
function resulting from the operative treatment must be
considered. Segmental resection has the lowest surgical
mortality and there 13 no mcreased mortality on combina-
tion with Jobectomy

Thoracoplasty with simultaneous resection 1s indicated
m many cases when there are (1) grant cavities (2) tubercu-
lomas, thick-walled cavities and calcifications 1n the cavity
wall or surrounding parenchyma (3) middle and lower
lobe cavittes (4) bronclual stenosis (5) bronchial fistula
empyema and cavity rupture (6) residual cavities under

(2) Acta chir scandinav 107.371 382, 1954
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thoracoplasty and destroyed lobes or lung and (7) positive
sputum with bronchiectasis

Preoperative management consists of bed rest and chemo-
therapy for a few months During surgery the offending
foci, which are easily localized by palpation during thoracot
omy, are resected, and a simultaneous space-decreasing tho-
racoplasty will prevent overdistention and activation of
small nodules which may or may not be palpable Dunng
the first two to three weeks postoperatively the patient 1
encouraged to move about as much as possible to achieve
good duaphragmatic movements After this the patient 18
placed 1 a sanatorium for a few months for bed rest and
antimicrobial therapy and breathing exercises are con
tinued. He may return to work after 6-12 months Function
studies and guinea pig tests of the sputum and gastric wash
mgs are made a year after the resection

Extrapleural pneumothorax often leads to reactrvation
of the tuberculosis, requiring resection and thoracoplasty
later Plombage m combination with resection often leads
to infections and bronchial fistulas

Tecanic—For thoracoplasty combined with resection, the poste:
r1or ends of the 5th to 2 nibs are resected. Only a small plece of
the 2d rib 18 removed, and increasing lengths of the othery are 1
sected. The lst rib 18 either divd teriorly and antertorly of
left intact. An apicolysms iy perf: usually in the extrapl
planc. A dnll hole 15 made 1 the posterior end of the divided nibs
and corresponding dnill holes are made 1 the posterior part of the
6th rib 1f there 18 a small neck of the 6th b 1t 13 best to fix the
24 b by a drill hole through the transverse process of the 6L
The divided ribs are then fixed to the 6th rib by stainless steel su-
tures through the drill holes

costal are easily bent, and when the sutures are

tied o stable roof is obtuined thus excluding parndoxacal movemrents
and enhancing cough. If the 1st tb 13 divided in front and at the
back and left on the lung it will lie on the aorta or azygos
after apicolysis effectively completing the roof and pmmhm
expansion above it. The 1st nb is nsually fixed by a suture
a drll hole in the transverse process of the 5th rib The erectof
truncus muscle may be dislocated and autured over the rib ends.
When a smaller thorm;flasty is needed the Ist nb 15 left intact
For fixation of the apical pleura, 1t 12 lifted ligated and mstured t©
the first intercostal bundle.

Indication for Operative Treatment in Puimonary Tuber
culoms C Semb and Sven Hjort® analyzed 601 thoracoplas

(3) Acta chir scandinay 107 348-357 1954
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ties with extrafascial apicolysis and 267 pulmonary resec-
tions performed from 1949 to 1953 at Ullevél Hospital,
Oslo

Of 35 patients who underwent pneumonectomy (23 for
bronchostenosis 7 for empyema and bronchopleural fistula
and 5 for restdual cavities following thoracoplasty ), 2 died
postoperatively and 1 a few months later Follow-up of
the surnnvors showed that 1 had a cavity n the remamning
lung and 1 had bronchial tuberculoss, 3 had facultative bacil-
It and 3 were still 1n the sanatonnum The remaimng 24 were
cured.

Lobectomy was performed 1n 130 patients Indications
were residual cavity following thoracoplasty n 52, cavity
i lown er lobe or 1n anterior segment of upper lobe or hngula
responding 1nadequately to thoracoplasty in 29, broncho-
stenosis or bronchial tuberculosis 1n 14 tuberculoma or
thick-walled cavity 1n 14 totally destructed lobes or atelecta-
s1s with cavitations 1n 7 previously resected lobes 1n 7, em-
pyema with bronchial fistula 1n 3 and pleural thickening and
local empyema in 1 There were 4 postoperatrve deaths and
4 later deaths Atelectasis with or without exudate occurred
mn 43 Of 122 survivors 82 had negative sputum 19 had ac-
tive disease with positive sputum 9 had facultative bacll
m the sputum and 12 were still under sanatorium treat-
ment,

Lobectomy and segmental resection 1m one stage was
carried out 1n 14 cases Indications were residual canity fol-
lowing thoracoplasty 1n 11, bronchostenosis i 2 and cav-
ity 1n lower lobe and anterior segment of upper lobe 1n 1
One patient died postoperatrvely and two later four had
negative sputum two had positive sputum and active dis-
ease, three had facultative bacilli 1n the sputum and two
were still 1n the sanatorium Of 68 patients who underwent
segmental resection only (for tuberculoma or stiff-walled
cavities m 38, residual cavity following thoracoplasty 1n 12
cavity 1n lower lobe or anterior segment of upper lobe 1n 7,
primary resection 1 7 bronchostenos:s n 2 previous seg-
mental resection 1n 1 and localized empvema w 1th bronchial
fistula 1m 1) 4 died postoperatively and 4 later The com-
monest complication was temporary atelectasis Follow -up
shoned that 39 were cured (sputum still positn e) 7 had
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aczd-fast bacilli 4 had facultative baallt and 10 were still
under sanatorium treatment.

Sixteen patients undernent decortication (for pleural
thickening and localized empyema 1n 12 and empyema with
bronchral fistula 1n 4) Previous surgery wmcluded thoraco-
plasty mn 5, artificial pneumothorax mn 7, spontaneous pney-
mothorax 1n 2, pleurisy in 1 and lobectomy 1n 1 Of the sur-
vivors, 14 had negatne sputum and 1 acid fast bacilli 1
the sputum. Of 4 patients treated with cavernostomy and
suture 3 were cured and 1 had acid-fast bacilliin the sputum

Infiltrates that accompany cavities must be considered
in the treatment Small infiltrates resorb easily after tho-
racoplasty, middie-sized ones require more collapse treat-
ment and extensive mfiltrates and tuberculomas require
resection Cavities are treated by retraction of the cawity
wall and obliteration of the dramnage bronchus The thin
walled cavity and long and narrow dranage bronchus are
easily closed by collapse therapy The thick walled cavity
and short thick and wide dramnage bronchus require extir-
pation Thoracoplasty 13 indicated for endobronchial changes
in segmental bronch: and lesions m the upper lobe bron
chus

Extirpation 1s best for 1solated cavities m the lower and
middle lobes and 1n the anterior segment of the upper
lobe when the latter 13 free from mfiltrations BMlultiple cav-
1ties 1 all lobes are best treated by medium or subtotal
thoracoplasty because some functional lung tissue must be
saved Pneumonectom) 1s performed only for local total
destruction and secondary to total thoracoplasty Cavitres
in the upper posterior segments are best treated by apicoly-
15 thoracoplasty and are closed by collapse of corresponding
lung segments

Indications for Surgery in Pulmonary Tuberculosis are
gnen by Erkla Larmolat (Kiljava Finland) Phrenic nerve
crushing 1s occasionally effective when combined with pneu
mopenitoneum 1n patients with fresh thin walled cavities
particularly when situated in the Jower lobe or near the hi
fus where the pressure from above or in lateral direction as
1n various forms of thoracoplasty 1s not effective enough

Open ntrapleural pneumolysis or cutting of pneumotho

(4} Acta chir scandinavy 107 341347 1954
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well as the stiffening atelectasis bronchiectasis and obstruc
tion of the bronchus left by the active disease It 15 1m
possible to say whether thoracoplasty or resection gives
the best long term results

Economical and technical considerations limit the pos-
sibilities of surgical treatment 1n many countnies The pa
tient 8 future ability to work 13 an important consideration
1 contemplating an operation A helpless invalid 18 not an
encouraging result of surgical therapy

[Undoubtedly the author will perform more resections ss he becomes
more familiar with the possibilties and the mdications for such procedures.
Of course he 13 right In fearlng the possibility of a patient a
respiratory cripple, but with the methods now availsble for evalvating

function that danger becomes less likely —Ed.]

Indications for Surgical Treatment of Pulmonary Tuber
culosia are described by Tage Kjaer and Jens L. Hangen®
(Copenhagen) Copenhagen, which has a population of
760,000 has 4 000 tuberculous patients with about 600 new
cases discovered annually and less than 100 deaths a year
From 1940 to 1953 2,247 patients were operated on Since
the discovery of streptomycin which has permitted surgery
on patients previously considered poor risks the number
operated on annually has almost doubled Use of artificial
pneumothorax has decreased smnce 1945 Introduction of
streptomycin has increased the use of thoracoscopy with
cauterization of adhesions The age group of patients oper
ated on has widened.

Lung resection the commonest operation, 1s relatively
free from risk because of antibiotics and collapse therapy
will be used less frequently The former 1s indicated for the
gant cavity tubercufoma thick walled cavity epithelized
cavity bronchostenosis bronchiectasis  atelectasis and
extensive destruction The best lesion sites for resection are
the basal half anterior acgment of upper lobe, superior
segment of lower lobe and mediastinal areas Complica
tions for which resection 13 indicated are cawity rupture,
pleural empyems mahgnancy suspected malignancy and
cancerphobia. Resection 13 necessary when respiratory func-
tion 15 endangered and when collapse fails In each case
the dectsion between resection and collapse should be
made before operation 1f possible The procedure of per-

(5) Acta chir scandimy 107 338-370 1954
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forming a limited thoracoplasty with the idea of domng a
resection later 18 fundamentally wrong and may be the cause
of unnecessary reduction of respiratory function

A one to three year follow-up was made of 650 consecu-
tive surgical cases Of 158 patients who underwent resec-
tion, 82% were free from baalli Of 4 who underwent resec-
tion on the remamning lung, 3 were free from bacilt and 1
had an infiltratnve relapse. Of 18 on whom lung resection
was done for empyema with cawvity perforation, 5 died, 10
were well and free from bacilli and 3 still had empyema.
Of 25 who underwent resection for collapse failure follow-
ing thoracoplasty 23 were free from bacilli, 1 had empyema
and 1 died Of the remarming resection patients 12 died, 6
had empyema, 3 underwent thoracoplasty later and 3 re-
peated resection later

Cavernostomy 1s indicated when neither resection nor col-
lapse 1s possible because of poor lung function and scat-
tered lesions and when the cavity 18 accessible, rather large
and preferably umilocular and solitary The cavity was
closed 1n 8 of 14 patients treated by cavernostomy Open
intrapleural pneumolysis done 1n 11 cases 1n this series, 1s
performed when extensive collapse 18 necessary and when
wide adhesions cannot be cautenized. Extrapleural pneumo-
thorax 19 used when there are widely scattered, preferably
small nfiltrations but no large cavities and also but less
1deally when there 1s a large thoracoplasty on one side and
extensnve infiltrations as well as center field cavitation on
the other Of 139 pattents on whom 1t was used, 4 died,
9 developed empyema and 1n 18-19% 1t had to be given up
Of the rest, 8% were free from baalli but results after re-
expansion of the lung were unknown

Ordmary thoracoplasty (Semb technic) was used 1n 149
cases, usually for permanent collapse when the lesion was
located apicodorsolaterally Operative mortality was 2%
and 86% of the patients were free from bacilli after six
months to two years

Extraperiosteal pneumolysis with Polystan sponge plom-
bage was reserved for 54 poor nisk patients, 60% of whom
became baall: free. The combmation of thoracoplasty and
extrapleural pneumolysis was used mn 15 cases 1n which
an rreverstble collapse upward and a temporary reversible



196 GENERAL SURGERY

collapse downward was requred, especaally when lung
function was poor Overholt's costoversion thoracoplasty
was used m 12 cases a3 an mndependent collapse operation,
W}txi%good results when Iateral cavities were involved
authors opmuon that resecti d

by thoracoplasty (x}spt.hﬂroughly .mmdc'ﬂ mﬂﬁmﬂ;b%mwm%nﬁ
zgd’;m editor questions the advisability of resechon for cancerphoble

After-History of Pulmonary Tuberculosis II Thoraco-
plasty, 10 Year Follow up on 238 patients 1s reported by
Richmond Douglass and Edward B Bosworths (Ithaca,
N Y) The patients underwent thoracoplasty dunng 1937-
47 and were followed through 1950 All were treated during
the pre-streptomyan, pre-resection era, and results mndicate
what may be accomplished by thoracoplasty with bed rest.

Of 205 patients operated on for parenchymal lesions 70%
had arrested disease after 10 years Arrest occurred usnally
by the second year, with incidence of arrests Little changed
thereafter Relapses occurred throughout the 10 years, and
1 the absence of resection, the outlook was poor Of the
37 deaths 32 were due to active tuberculosis Six occurred
within 60 deys of thoracoplasty (two of contralateral spon-
tancous pneumothorax) Three deaths m patients with ar
rested parenchymal disease were due to cor pulmonale
two others followed secondary operations Deaths oecurred
at an almost umiform rate after the imtal postoperative
penod.

Of 33 patients operated on for pleurnl disease, none died
of tuberculosts One had exacerbation of contralateral pa
renchymal disease. Two died of cor pulmonale,

A review of factors relating to outcome n patients with
parenchymal tuberculous lesions indicates that cavity size
and age of patient at operation were not statistically sigmifi
cant Percentage of those whose disease hecame arrested
was greater among females (75) than m males (64) The
chief difference was 1n age groups over 30

Middle Lobe Syndrome and Its Relation to Certain As
pects of Middie Lobe Disease Richard H Adler Frank E
Mantz Jr and Paul F Ware? (Fitzsimons Army Hosp
Denter) state that the term muddie lobe syndrome oniginal

(6) Am Rev Tuberc, 69 910-939 Jome, 1954
(7) ] Thorsck Swrg. ™ 13-295 March, 1933
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ly referred to a condition resulting from compression of
the middle lobe bronchus by enlarged peribronchial lymph
nodes, with secondary changes in the distal parenchyma.
To averd ambiguity of defimtion the condition must meet
these cnitema in reference to the middle lobe (1) hilar
or pentbronchial lymphadenopathy, (2) bronchostenosis and
(3) variable changes 1o the distal parenchyma Causes may
be quite diversified. Middle lobe syndrome must be differ-
entiated from mddle lobe disease due to bronchiectasis

The middle lobe syndrome 1s the result of vanable mter-
play between the lymph nodes, bronchus and distal lung
parenchyma The middle lobe bronchus 1s 1n the dramnage
pathway from the parenchyma of middle and lower lobes
Lymphadenopathy may be acute and result mm mechanical
bronchral compression which resolves, leaving no perma-
nent parenchymal damage. Epituberculosis or acute respira-
tory infection in children may appear simlar In acute
bronchitis secondary to lymphademtis, mnflammatory edema
may further narrow the mechanically compressed middle
lobe bronchus If the infection 13 severe, with peribronchial
nflammation, permanent scarnng and fibrosis of the pen-
bronchial structures may result and infections occur Acute
caseous tuberculous nodes 1n children sometimes erode and
penetrate the bronchual wall causing eventual change n
caliber of the bronchus The more chronic calafied type
of node found 1n histoplasmosis as well as tuberculosis may
also erode the wall, resulting 1n bleeding true infection
or true broncholiths

Pathologic changes mn the distal bronchi and parenchyms
depend on the nature and duration of the obstruction and
the presence of secondary mfection in the obstructed dis-
tal lung If infection does not supervene, an atelectatic
muddle lobe may result. Each infection causes increasingly
severe damage to parenchyma and bronchus and, ultimately,
gross bronchiectasts, chronic pneumonihis fibross, lung
abscess, bronchopleural fistula and empyema. Tuberculos:s,
1diopathic infection, neoplasm histoplasmosis and sarcoido-
818 may be causes

Symptoms are usually cough sputum, hemoptysis and
recurnng pneumonitis A careful history and thorough
laboratory studies ncluding skin tests and cvtolopgic stud-
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19, may disclose the underlying cause Chest x rays may
vary and show a completely atelectatic lobe or acute
preumomtis The nght lateral projection may demonstrate
changes easly missed on the anteropostenor film Halar
lymphadenopathy with calafication must be looked for
Bronchoscopy and bronchography are helpful 1n diagnosis,
but thoracotomy mav be necessary to establish the true
g:;gno:xs Treatment of the syndrome 13 essentially surgn

Middle Lobe Syndrome 18 discussed by J Sebesteny and
M Erdély:* (Univ of Budapest) Graham called atelectasis
of the mddle lobe and symptoms due to changes in its
bronchsal system the nuddle fobe syndrome

The anatomy of the middle lobe bronchus 13 of etiologic
importance, It bas a smaller Jumen than the bronchi of the
other lobes and 18 surrounded by lymph nodes which are
located also at the sharp angle of the mddle and the lower
lobe bronchus Swelling of peribronchial lymph nodes,
specafic or unspecific, due to processes in the middle or
neighboring lobes may easily compress the middle lobe
bronchus Tuberculous lymphadenitts i childhood may
lead to 2 mddle lobe syndrome many years later Even
swelling of the bronchial mucosa mught cause changes in
the bronchial system of the nght middle lobe Though
part of the middie lobe Lies on the diaphragm 1ts breath
ing mechanism 1s of costal type Therefore in the aged when
costal breathing decreases aeration of the middle lobe will
suffer and chances for infection mcrease

Chintcally the syndrome 1s charactenzed by an iritatig
mcapacitating cough, usually accompamed by dyspnea and
owcastonally mcreasing to an asthma like picture Sputum
15 of vanable amount often blood tinged and rarely bloody
Physica! findings are scant. The authors observed the syn
drome 1n 18 patients aged 6-64 Persistent cough and ex
pectoration occurred mm 16 hemoptysis in 1 pan in the
anterior chest wall in 8 and recurrent pneumonta in 8.

Diagnoms 13 based on climeal and x ray findings The

decreased air content of the middle lobe was demonstrated
i every case by fluoroscopy and posteroanteror and lateral

(1) Thoraxchirargie 2 7951 June, 1934
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chest x-rays Lateral views are especnally important when
acration of the lobe 13 only moderately decreased. The mid-
dle lobe can be so shrunken as to imitate thickenmng 1n the
interlobar fissure Bronchograms (spot films) may assist
i differential diagnosis Tomograms help if the greatly
narrowed middle lobe bronchus makes bronchography im-
possible. A rounded density 1n the tomogram and a complete
stop in the bronchogram may suggest tumor as a rare
cause of middle lobe syndrome

Lobectomy was performed on 16 patients Surgical and
x ray findings generally correlated well. At surgery the
stnking feature was heavy penlobar adhesions, especially
to the hilus and penicardium.

[Co-anthors with me m the onginal article were Buriord and Mayer
Prolably mn many patients this conditon 13 mrecogmzed unless the symp-
toms are gevere.—.

Lipord Grannlogna of the Lung 13 important in differen-
tral diagnosis of carcinoma, as shown by the fact that five
of seven patients observed by Rollin A. Damel Jr and
Thirwell M Nolen, Jr® (Vanderbilt Umv ) were subjected
to pneumonectomy because the lesion was believed neoplas-
tic. Chronic hpoid poeumoma 1n adults 18 commonly caused
by repeated ingestion of mineral o1l or other petrolatum
products Laxatives are usually taken at mght, and a few
drops of bland oil may easily find their way from the phar-
ynx, stomach or lower esophagus mto the trachea durmng
sleep and thus reach the alveol with the patient unaware
that oil has been repeatedly aspirated

Exogenous lipoid granuloma 1s most common 1n more
dependent portions of the lungs and 13 often bilateral. In
the series studied the upper lobe was 1nvolved 1n four cases
and both lobes 1n two all were unilateral Lesions are firm
diffuse or nodular and vary 1n size from a few millimeters
to diffuse nvolvement of an entire lung Oil may extrude
on cut surface and be present on the kmife. Color 13 whte,
gray or yellow, depending on age of the lesion. When oil
15 entrapped 1 hyaline fibrous tissue containmg little or
no air the lesion 13 called a parafinoma. On reachmg the
alveol: the oil first becomes emulsified, and most of 1t 15
phagocytized by large macrophages (foam cells or lipo-

(9) Am. Surgeon 20 849-862, Angust, 1954,
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phages) Alveolar epithelium becomes cuboidal and several
layers thick (Fig 44) Inflammatory exudate then enters the
alveoli and occasionally the bronchial mucosa and pen
bronchial tissues Later a retteulum of collagenous fibers de-
velops between macrophages within and about the alveols,
and the o1l gradually becomes fixed 1n fibrous tissue Dunng
this phase, small droplets of 011 may coalesce to form large
o1l filled spaces within the scar tissue. Within the fibrous
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tissue and surrounding groups of lipophages are areas of
necrosis encircled by gant cells and epithehowd cells re
sembling tubercles giving the microscopic picture of granu
loma.

Clinieal and pathologic pictures produced by mineral oil
differ from those produced by other fats ot oils, such as cod
liver o1l The muneral o1l granuloma 13 a slowly but per-
sistently progressive foreign body reaction whereas mfan
tile hpoid pneumonta 1s a more violent nflammatory reac
tion accompamed by exudation necrosis widespread hepati
zation and finally 10 event of survival resolution of much
of the process
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Careful review of symptomatology, bronchoscopic and
laboratory findings, < ray features and gross evaluation of
lesions at operation have failed to reveal any clearcut cri-
terna for distingwishing lipoid granuloma. In all the patients
surgical exaision of the lesion was clearly indicated but
radieal surgery, designed for carcinoma, led to sacrifice of
essentially normal lobes i a few

All patients had a history of repeated ingestion of min-
eral o1l, two had also used orly nasal medication Knowledge
of habitual use of such o1l was seriously considered n differ-
ential diagnosis in only the last three cases Even then,
the lesion could not be distinguished from carcinoma 1n
two By emphasizing history sputum examination and gross
charactenistics of the tumor at operation, more accurate
means of diagnosis may evolve Wide publiaty should be
given to the serous sequelae which may ensue from ha-
bitual, and perhaps even from occasional use of mineral o1l
as a laxative, and particular emphasis should be placed on
possible danger from ingestion at bedtime.

[The autbors make a good point 1n emphasiring the particular danger
of ingestmg rmneral ol at bedtrme —Ed.]

Bronchial Compression Due to Severe Scoliosis of Tho-
racic Spine Atelectasis due to scoliosis 13 well known, It
may be caused either by inability of the respiratory muscles
to move the deformed thoracic wall or by actual compres-
sion of the lung parenchyma Severe scoliosis may even
displace the lungs by touching on the thoracic wall.

A L. Meer! (Untv of Basel) reports a case 1n which a
lower lobe bronchus was caught and compressed between
the deformed thoracic spine and anterior theracic wall. No
similar case was found in the literature.

Woman, 48, had night thoracic scoliosis since cluldhood. For the
past year she had tired eamly and was dyspneic. Four days before
she was hospitalized, the sputum became blood tinged and later con-
tamned pure blood. A tomogram revealed compression of the night
lower lobe bronchus by a dense shadow and partial atelectasis of the
lobe. On bronchoscopy the trachea was displaced to the right and
the Iumen of the right lower lobe bronchus marrowed by a mass
bulgaing from behind. Thoracotomy was performed on

tion that a tumor was compressing the right main bronchus,
caudal pleural space was quite small andr:ic night lower lobe gah;s
tially atelectatic, The right lower lobe bronchns was compressed

(1) Schwele, med Wemachr 84 1081 1082 Sept. 18, 1954,
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almest completely by the spine which pressed 1t

thoracic wall No tumor ‘I‘;‘B.s found. ’lehc nght ?g»?;stlutg: ::asm;z
moved Recovery was uneventful Examunation of the specimen re-
vealed extensive atelectasts, severe bronchitis and penbronchitis with
bronchiectasis

Heteroplastic Ossificaton 1n Chronic Lung Abscess.
Ossification in chronic pulmonary lesions 18 said to be com
mon but no cases appear 1 the literature Therefore Victor
P Satinsky and Samuel D Kron? (Albert Emstemn Med.
Center, Philadelphia) report a case.

Woman, 35 had a chromic lung abscess m the left upper lobe
following recovery from acute Friedlander s pneumonia, A left
per lobcctomg was performed. The specumen contsuned a large :E:
scess cavity 8 X 6 X 4 cm. A large portion of the wall was caldl
fied the remainder was composed of thich fibrons tissue, The mam
stem bronchus led into the cavity Microscopic sections of abscess
wall revealed fibrous tissue in which there appeared new alvedlar
formations and marked chronic inflammatory cell infiftration. Por
tions of the bronchus were markedly dilated and contained areas of
bone and bone marrow metaplasia. The surrounding lung paren
chyma showed severe chromic bronchitis, bronchiolitis ang assocl
ated bronchiectasis. She was well four years after operation

Bronchial Adenoma in Childhood 13 exceedingly rare. Jes-
berg (1926) reported relief of symptoms after removal of 2
bronchial polypoid tumor 1n a boy 6 but no histologic diag
nosis was made. Rosenblum and Klem (1935) removed an
adenoma of the nght mamn bronchus from a boy 11 Symp-
toms improved and the atelectatic lobe re-expanded, but sub
sequent bronchography revealed tubular bronchiectasis
Kramer and Som (1935) noted that the youngest patient
among 23 with bronchial adenoma was 13 but gave no de-
tails Berger ef ol (1953) described a polypoid mass of the
left man bronchus m a boy 4 with collapse of the left
Jower Iobe. Bronchostenosia followed endoscopic removal
and later pneumonectomy showed peribronchial extenston.
Price Thomas (1954) excised a bronchial adenoma and part
of the rnight upper lobe bronchus reconstructing the bron
chial wall, in a girl 11 K. D Roberts* (Birmingham
England) reports the following case.

Girl 6 had had seven attacks of ‘Teft basal pneumonia 1o the

two years. Radiography showed partial collapse of the left
F:!wtcr lobe with honeycomb air shadows. Bronch phy revealed a
filling defect in basal segments of the left lower lobe suggestive of

7) Dis, Chest 27 196200, Februsry 1955
{l; R D Chtidbood 39 360367 Angust, 1954
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intrabronchial obstruction the apical segment appeared normal
Preoperative diagriosis was bronchiectasis with segmental collapse
due to occlasion. At operation, o smooth, firm, yellowish, pea sized
nodule occluding the bronchial lumen and its attachment to a broad
pedicle were removed. The postoperative course was uneventful, and
the rest of the left lung remaimned well expanded. X ray studies 10
months later showed good expansion of the apical segment of the
lower lobe and no evidence of recurrence.

[The 1mportance of these adenomas in childhood, aside from therr local
effects, Is that sometimes they probably give rise to adenocarcinomas.
Bronchogenic carcinoma, when it occurs in children and young adoits,
is nearly always adenocarclnoma. This 1s a different disease from the

squamcus carcmnoma of the adult.

As suggestive of the 1dea that the so-called adenomas represent fetal
maldcvtlopmcnin ts of \‘.bfnhgeglthe miummﬁM: findmgs 1n Robertsﬂn( case
were ung tissue were many cystlike spaces
Iined gyulmmmr epithebiom with no evidence ‘of inflammatory
changes. The tumor itself consisted of nests and strands of round and
polyhednie cells ”E:(ed by narrow strands of cotmective tissue. There
;fmm]e;d-hiregu ty m muclear thapes and a few possibly styprcal

toses —|

Clinucal and Pathologic Features of Bronchial Adenomas.
H Kirschoer and W Kany* (Umiv Clmie, Hamburg Eppen-
dorf) consider bronchial adenoma the most common tumor
of the lupgs It starts as a bemgn tumor but may become
malignant and lead to hematogenous metastases

Symptomatology 1s similar to bronchial cancer but it has
some umque characteristics Intermuttent disturbances of
the lungs and pleura for years which do not affect the gen-
eral physical condition of the patient are typical of lung
adenoma Cough excessive sputum and signs of bronchiec-
tasis are often present Hemoptysis 13 not a constant s1gn
and depends on the location of the adenoma, 10 gome cases
the sputum will be only blood streaked Differentiation
from cancer may be difficult In extensive hemoptysis of
young patients the possibility of tuberculosis should be
excluded.

Diagnos:is 1s aided by <x-ray examination There may be
atelectasis and displacement of the mediastinum may be
seen 1n bronchial adenoma as well as 1n cancer Signs of
secondary infections and infiltrations may indscate adeno-
roas as mfiltrations and bronchiectases require some time
to develop

Bronchoscopy may reveal adenoma but more often find-
ngs 1re equivocal because many sdenomas are penipheral

4 Thormaxchroreis 7 1€2 1281 Tanrare 10CC
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and some even extrabronchial This pomts to the value of
biopsy Hyperemia without much destruction of the mucosa
of the bronchus nearest the tumor and pronounced bleed
ing tendency are charactenstic. In bronchogenic carcinoma
the bleeding tendency 18 much less Bronchography may
disclose punched-out filing defects with smooth borders

Treatment to remove the adenome may be accomphshed
by (1) x ray wradiation (2) resection through a broncho-
scope or (3) lobectomy or pneumonectomy The results of
wradiztion are uncertain Removal through endoscopy s
possible only tf the tumor 15 accessible. Because of poten
tial bleeding and recurrence, endoscopic extirpation should
be considered only m patients who refuse thoracotomy or
are poor nshs Whether bronchotomy, lobectomy or pnen
monectomy should be performed depends on the pathologic
anatomic situation found on opemng the chest,

Malignant Bronchial Papilloma 1s discussed by Alexander
von Lutzk® (Univ of Basel) Bronchial adenomas affect
men and women aged 25-35 equally The chnical symptoms
are caused by a slowly growmng and easily bleeding endo-
bronchial tumor The disease begins nath animtating cough
and repeated hemoptvses, followed by signs of bronchal
obstruction Later purulent complications (abscesses and
empyema) dominate The long history may simnlate tuber
culosis Bronchial adenomas are usually round 2-5 cm 1
diameter consisting of a larger extrn and smaller endo-
bronchial darh red part wath a vascular surface, Most bron-
chial adenomas expand only locally breaking through the
bronchial wall and penetrating occaswonally nfiltrating,
into the adjacent lung and mediastinal tissues Though
their growth 1s generally bemgn abont 10% show all grades
of transition to malignancy Cases with bronchogenic me-
tastases metastatic hitar lvmph nodes and hematogenous
spread to the tiver and bruin have been described. Occasion-
ally differentiztion between mahgnant and bemgn ade-
nomas may be difficult A case of mahgnant bronchial papd
loma 15 reported

Man 65 with family history of much cancer and slowly tnereas-
ing cough and occamonal pain 1n chest for 5 months before hospt

talization had had a bladder papifloma canterized 12 vears previous-
1 Hemoptysis, weight loss and fahgue were absent. Later o chest

(3) Th hirargia 1 349357 K 1933
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x ray revealed a left parahular mass, and tomograms showed obliter-
ation of left upper lobe bronchus and a well errcumscribed tumor
At surgery a tangenne sized tumor was found 1n the anterior part
of the left upper lobe and removed. The hilar lymph nodes were not
malignant. Recovery was uneventful and complete Microscopically
the tumor was a malignant papilloma partly occluding the bronchus
and infiltrating the bronchial wall 1n one area.

In bronchial adenoma, bromchoscopic biopsy 1s tnade-
quate since malignant changes, as in this case, may be
found only 1n the basal layers of the tumor Treatment of
choice 15 segmental or lobar resection Bronchoscopic extir-
pation 18 advisable only if adenomas are pendulous with a
thin stalk.

Adenocarcinoma of Ling Bronchogemc Adenocarcinoma
and Pulmonary Adenomatosis W Sregenthaler® stresses
that adenocarcinoma of the lung may ongmate from bron-
chial mucosa bronchial glands or alveolar epithehum

In 35 cases of bronchogenic adenocarcinoma reviewed by
Siegenthaler the tumor was found with equal frequency
m erther lung and vaned in size The size had no relation to
the clinical course or prognosis It affects men and women
about equally and may appear at any age. In this series
ages were 3583 average 59

All but four patients had lymphogenic and two-thirds
hematogenic metastases In more than half the patients the
tumor expanded contmnuously into surrounding lung tis-
sue. Metastases to the bram were especially common among
younger patients in whom the pnimary tumor was often
missed clhintcally

In pulmonary adenomatosis, the tumor ongmates from
the alveolar epithehum Its gross pathology 1s character-
1zed by absence of a primary tumor It mav have erther a
multifocal mibary appearance, showmg small nodules
separated by normal lung tissue, or may mnvolve diffusely
one or more lung lobes It metastasizes m only about 50%
Pulmonary adenomatosis has a benign and a malignant
form In some cases the patient will die mn a few months
whereas others may Ine for years Clinically 1t 1s charac-
tenzed by cough copious watery sputum and mcreasing
cyanosis and dyspnea, with pleuritic pain pleural exudate
heavy weght loss and generalized weakness

(6) Schwelr, med, Wehnachr 85,2934 Jan. 8, 1955
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Pulmonary adenomatosis 1s relatively rare, making up
about 1% of all lung tumors While the inaidence of bron
chogenic carcinoma 1s increasing, that of pulmonary adeno-
matosis has not changed. It 1s about equally frequent in
men and women

Metastasizing Bronchial Adenomas P W Davey and A.
‘W Hardy” (Edmonton) report a case.

Woman, 67 hospitalized during an exacerbation of acute ept

tric and right u quadrant pain, had been hospitalized 25 years

ore for nght sided pleunisy with effusion. An x ray revealed
cardiac enlargement, a mj imerease 1n markings in the left Jung
field and a completely opaque right lung field to the fourth rib an
teniorly The possibality of flmd in the right pleural cawaty could not
be excluded. Cholecystectomy for chronic cholecyshhs with stones
was followed 1 about 12 hours by tachycardia, an irregular pulse
and a rise 1 blood pressure to 245/130 Anura and azoterma led
to death three days later A tumor comprised most of the tissne 1
the atelectatic rig{t lower lobe. It was extremely friable and in areas
Fdatmous, with fine spicules of bone throughout its substance. The
eft adrenal contained a yellow cortical adenoma. A large mass of
soft, purple tinous tumor tissue was evacuated from the sella
turcica. The bronchial tumor was composed mostly of vruform small
hyperchromatic cells with crcular nocler and scant eosinophilic
cytoplasm. Other areas contawned many bone spieules and cap es
11 2 denser fibrous stroma, and rosettes of cells forming poorly de-
fined pseudoacini The remaiming areas were typical of cylindroma
tous bronchial adenoma with a solid trabecular structure. No pleo-
morphism or mutotic figures were seen. Sections of the sellar tumor
were similar to those of the bronchial tumor but contained no cylin
droma or osseous metaplasia.

Bronchial adenomas account for 6-10% of primary neo-
plasms of the lung and are seen chiefly in the 3d and 4th
decades Women are equally susceptible to adenoma
though only 10-20% of bronchogenic carcinomas develop
mn the female. Ultimate symptoms are complete obstruction
and concomitant atelectasis and mfection Cough hemopty
s1s and chest pain usually precede atelectasis by at least
234 years The tumor covered by intact mucosa usually
projects as a thumbllke process into the Jumen Only a
few are confined to the lumen and immediate penibron
chial connective tissues which form a capsule contiguous
with the tumors whatever its size.

Since 1942, at least 25 cases of bronchial adenoma with
metastases have been reported Patients with metastasizing

7) Camd M A J 70 650654 June, 1954
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tumors are about 10 years older than those without metasta-
s1s Metastatic spread appears to have a predilection for re-
gional lymph nodes, bone marrow, the same or opposite lung
and the Iner Most metastasizing tumors are histologically
cylindromatous

[It 18 well to have the pont re-em ed that so-called bronchial
adenomas are potentially mali t may rise to distant metas-
tzsu.Wbcn\mmckdegl%S(Ard\. th. 26 165 1938) stated
that those tumors are potentially malignant, we had no ers. It 13
gratifying now that everybody who knows about the
subject agrees with us.—Ed.]

A 31 Year Hospital Experience with Bronchoscopic Ap-
proach to Bronchial Adenoma, comprising 53 patients with
carcinoid adenoma and 3 with cylindroma, 1s reported by
Lamar Soutter® (Massachusetts Gen'l Hosp) Although
cylindromas are nearly always observable on bronchoscopy
carcinoid tumors are occasionally too peripheral or not
sufficiently intraluminal to be seen. As a rule, bronchoscopic
biopsy 18 valuable 1n diagnosis A histologic diagnosis m
caranoid adenoma 1s helpful in planming appropniate sur-
gical resection because these tumors can be cured by more
conservative operations than can bronchogenic carcinoma

Despite fayvorable results reported by others mn treatment
of carcinoid adenoma by transbronchoscopic resection, re-
sults of this procedure 1n 20 patients n this series pomnt to
the opposite conclusion Among patients who are good nisks
for transthoracic resections endoscopic removal should not
be attempted for the following reasons (1) Pulmonary in-
fection beyond these tumors 1s usually a result of permanent
pathologic changes which can only be cured by excision
(2) Most adenomas are techmically naccessible for com-
plete endoscopic removal (3) No mahgnant tumor even of
low grade, should be subjected to any surgical procedure
less than total excision under direct vision. For ¢y lindroma,
which 1s usually invasive extensive and prone to metasta-
size, this 18 the obvious procedure but 1t 15 less so for car-
anoid adenoma Although only two of the growths n this
series had metastasized, ample evidence exists of lymphatic
and blood vessel invasion and distant metastases (4) Oper-
ative mortality of bronchoscopic resection and that from
infection 1n lung tissue beyond the adenoma are not negl-

(3) Ann. Otol, Rhin. & Laryng 63.509-519 Yume 1954
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gible Four deaths from these causes occurred among 20 pa
tients treated endoscopically, whereas there were only two
postoperative deaths following 47 transthoracic and tracheal
resections dunng the same penod (5) Number of bronchos-
copies and of years spent in treatment by this means (aver
age of 15 procedures over 314 years for 20 patients) 1s unwar
ranted because of prolonged suffering, cost and danger of
metastases

Use of bronchoscopic aspiration and resection to rehieve
symptoms in patients who cannot be expected to survive
transthorucic resection or to give rehef before thoracotomy
15 yustified, effective and often compatible with prolonged
survival

{It 15 good to read Dr Soutter’s condemnation of attempts to remove
ﬂ'usmﬂimor through the bronchoscope, The editor 18 in hearty agreement.

Surgery for Sohtary Lesjons of Lung Charles V. Meck
stroth Neil C Andrews and Karl P Klassen® (Ohio State
Unuiv ) state that all patients with sohitary lesions of the
lung found on routine chest x-ray examnations should be
questioned regarding hemoptysis chest pan shght weght
loss cough or change 1 cough Abnormal phymeal findings
are rarely present over the chest. Search should be made for
lymphadenopathy abdominal masses and gentounnary le-
sions Laboratory studies should include sk tests for
tuberculosis and histoplasmoms and sputum examinations
for bactera and fungr Bronchoscopy and bronchography
may have some shght value 1 diagnosis In most patients
thoracotomy 13 necessary for final diagnosis

Of 70 patients with sohtary lesions of the lung 27 had
malignant disease Hemoptyais was acknowledged after
questioning by 12 patients All patients had thoracotomies
Of 11 patients with bronchogenic carcinoma 9 had lobec-
tomy and 2 pneumonectomy 1 died postoperatvely of bron
chopneumoma Of seven patients with metastatic carcinoms
four had wedge excision and one each enucleation lobec
tomy and pneumonectomy multiple lesions were found mn
five Of five patients with metastatic sarcoma four had
lobectomy and one pneumonectomy three had well differ
entiated osteogenic sarcomas Of two patients with lympho-
sarcoma pnmary m the lung one had enucleation and one
") AMA Arh. Sorg 69 270-332, Angust, 1934
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lobectomy One patient with mesothelioma had only biopsy
One with fibrosarcoma had pneumonectomy because the
tumor was very large.

Of 29 patients with granuloma, 5 had enucleation 9
wedge excision, 4 segmental resection and 11 lobectomy
Two patients subsequently had sputum positive for tubercle
bacilli Of seven patients with hamartoma, six had enuclea-
tion and one had a lobectomy because of anomalous blood
supply Of three patients with bronchogemc cysts, one had
an enucleation, one had a wedge resection and one had a seg-
mental resechon none had bromchial communication Of
three patients with fibromas one had an enucleation and two
had wedge resection because the tumors were located super-
fictally One patient with a hemangioma had lobectomy
but died of pulmonary hemorrhage four years later

Resection of relatnvely symptomless bronchogenic car-
canoma while the lesion 13 small does not improve the
rate of salvage. Of the 11 patients with bronchogenic car-
canoma, 7 died within 17 months of surgery 1 had evidence
of recurrence and 3 were alive 20 18 and 9 months after
lobectomy Solitary lesions showing central calcification
thought to be tuberculomas should be excised because they
may break down to produce active pulmonary tuberculosis

In the discussion W M Tuttle stated that 96% of round
lesions diagnosed as tuberculomas were proved due to histo-
plasmosis when restudied by acid reduction stains

(One should agree with the maun coanclusion of the authors that all such
lesions require exploratory thoracotomy but I cannot see any mecessity

except for academic reasoms, for inqumnog about hemoptyss
the patient will be advised to have an opmtlmdi'ny;‘;c;

—Ed)

Importance of Surgery i1n Management of Pulmonary Coin
Leston. Wm Al Tuttle Raymond J Barrett and J] H
Hertzler! (Wayne Univ ) believe that there 1s no reliable
diagnostic test for determiming the true nature of a rounded
1solated pulmonary lesion found by x-ray and that removal
of the tumor 13 necessarv unless the lesion has been known
to be present for many 3 ears or to represent one of multiple
metastases Skin tests may indicate that the mass 18 a
granulomatous form of either a fungous disease or tubercu-
losis but this still does not rule out a tumor The x-ray

(1) Am. T Sorg. 89 422424 Febroary 1958
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appearance of the mass does not determine 1ts true patho-
logic nature, and calaification may occur 1n either bemgnm or
mahgnant tumors A survey of other body systems 1s neces-
sary to make sure that the lesion 1s not metastatic,

If gross or frozen section examination reveals carcainoma,
Iobectomy or pueumonectomy 1s performed. In the absence
of evidence of glandular involvement beyond the pomt of
lobar drainage, lobectomy 15 as efficacious as pneumonec
tom) A bemign lesion 1s treated either by removal of the
segment containing it or by local enucleation No attempt
15 made to close the defect created, since air-containing
cysts or fibrosing hematomas occasionally form In all pa-
tients the chest 15 drained for 24 hours with either one or
two mtercostal tubes, with or without suction A metastatic
lesion 1n the lung may be removed successfully if it ap-
peared a year or more after removal of the primary growth

Exploratory thoracotomy 15 as safe as exploratory lapa
rotomy, and patients should be allowed the benefits of the
procedure if a questionable pulmonary mass 13 present.

Removal of pulmonary con lesions 1g important, not only
when the mass 1s mahlgnant or 18 a bemign tumor that
might become so but also when 1t 1s a tuberculoma or a
granulomatous form of histoplasmosis

™ lesions? hwou]dbemorenpprowhmlndthcruda
\muldxtlustbav:amore:hrply defined idea of the mize, Tuitle drdnt
lnrnﬂmtcrmwlﬁlcgctmglﬁsmhmzmﬁ:mntthelhmu Hospital.

Althongh T disagree with tns ose of the absurd word “com” forthis
fesion, I thoroughly sgree with his recommendations. —Ed.]

A Brief Discussion of Etiology of Bronchogenlc Carci
noma 13 grven by Evarts A, Graham? (Washington Univ)
There has been a remarkable increase in bronchogenic car
cinoma in the past 25 years 1n 1950 1t was the most frequent
cancer i males (Fig 45) Ao [ess than 1Z statistical studies
have shown a definite etiologic relation between the dis
ease and excesnive cigaret smoking and no careful study has
been published which fails to show that relation Of 605 men
with bronchogenic carcinoma, other than adenocarcanoma,
86 5% had smoked from about one to more than two packs

(1) Dis. Chest 27357368 April, 1935
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of cigarets a day for at least 20 years among men with the
two common types of carcinoma (eprdermord and undiffer-
entiated) only 1 3% were nonsmokers Of a control group of
780 men without lung cancer, 54.7% had a similar history of
heavy smoking but 14.9% were nonsmokers No less than
72% of the lung cancer patients had smoked for 30-50 years

YEAR
'Hmm.‘l:t._l/dwds fol‘r9-‘€l-SU (Rr.:a fmd 1‘;‘40 popufation.
te tates stan or age an
Chart shows m rise In curve of cancer of vhz

Tespiratory system
) bt ? other common Ganoers, Statlstual Section,
:A%;%;&)mm el Gy Gt E, Arp! Boroch Setien.

(Fig 46) Of 552 women over 35 without lung cancer, 79 695
were nonsmokers compared with onfy 14.9% of men 1n a
similer group (Fig 47)

The statishcal evidence has been strongly supported by
the experimental production of epidermoid carcinoma in
CAFy muce by pamnting the skin with tar obtained from
cigaret smoke. Incidence of cancer production was 44 4%
1 81 tarred mice (Figs 48 acnd 49) and was more frequent
m female mice. Average time of appearance of a cancer was
after 71 weeks of pawting which represents a little more
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}}hhﬂ {top) —Advanced carcinoma (two lesions) in mouse at 590 days of paint
Lag 49 (tom':) —PhotomicTograph of lesion at left.
f&umol Graham, A. E. Die. Chest 27 357 368, April, 1955)

than half the average hfe span of the mouse and corre-
sponds roughly with the period of smolang required for
production of bronchogenic cancer 1n the human being

Proof of a defimte relation between cigaret smoking and
lung cancer has not been established but the suspicion 1s
great
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Of the three varieties of lung cancer, epridermord or
squamous cell cancer 1s the commonest, occurs much often
er 1n males and rarely in a nonsmoker and has strikangly 1n
creased 1 1nadence Adenocarcinoma occurs with equal
frequency 1n the two sexes affects young patients and 1s
much less closely related to smoking Alveolar cell carar
noma 18 rare and 1s probably caused by a virus

Tobacco as Cause of Lung Cancer With Special Refer
ence to Frequency of Lung Cancer among Nonsmokers.
Ernest L Wynder® (Cornell Univ) reviewed 1,104 proved
lung cancer cases Of 979 males with squamous cell cancer
14% were nonsmokers of 60 males with adenocarcinoma,
10% were nonsmokers Respective figures for 40 and 25 fe-
males were 40 and 84% Of 6,307 lung cancer patients, based
on specific and routine mterviews and varymng histologic
types as reviewed from the hterature 15% were nonsmok-
ers, of 6 616 controls interviewed by the same investigators,
16 3% were nonsmokers

Of general importance 1n lung cancer development 18 oc
cupational exposure to such matenals as paint, gasoline and
o1l fumes, metal dust wood dust and arsenic, but 1t cannot
explain the general increase 1n lung cancer—an 1ncrease
considered chiefly due to smoking Extrinsic factors play
a more mignificant role mn production of squamous cell than
of glandular lung cancer In the absence of smokung there
13 no appreciable difference 1n sex inadence or urban rural
distribution of lung cancer Among the factors pomting to
association between smoking and lung cancer the most im
pressive are that data conform to climcal expencace and
that lung cancer so rarely occurs 1 nonsmokers

The following facts are considered to establish tobacco
as a cause of lung cancer (1) Lung cancer has mcreased
sharply 1n countries with great increase in tobacco con
sumption particularly of cigarets (2) It 1s more common 1n
males which 1s compatible with long term smoking habits
among them (3) Shight increase 1n recent years i1 women
18 compatible with increase in smoking among them (4)
Increase among urban population parallels the greater to-
bacco consumption of city dwellers (5) Peak imcidence

(3) Pennaylvania M. J 57:107) 1083 Novembler 1954
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sumple expansion (Fig 50) and did not imolve spreading
consolidation with later excavation Hilar glands some-
times enlarge later, and terminally the roentgenogram may
show inflammation Clinical features, course, duration and
prognosis of this type of neoplasm do not appear to differ
from those of ordinary peripheral bronchial carcinoma.

In specimens removed at operation or autopsy the lung
cavity was usually empty, with some of the hning smooth

Fig s0

—Enlargement of cavity without evidence of invasl
(Courtesy of Anderson, H. ], Pierce, ] W Thomx 9x103?16.4r

consolldation.
June, 1954 )

gray and shining and some with superficial nflammation
rough and opaque. The cavity wall was a mixture of fibrous
tissue and well differentiated squamous carcinoma cells
with the mnner surface consisting of these malignant cells
or of flattened or squamous metaplastic epithelium, with
malignant tissue spreading just beneath the surface. The
mahgnant tissue may be very thin, and parts of the cavity
wall may be formed of compressed lung only, elsewhere
there may be a thm covening of inflammatory products
This type of bronchial carcinoma may anse when a thin
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Macrophages other types of inflammatory cells and lympho-
cytes are present. The cytologic details that characterize
neoplastic elements 1n the wet suspension are the same as
in rapidly fixed films In most cases tumor cells occur mn
clumps, which 1s helpful 1n comparing aberrations mn cell
and nuclear size. Cellular hypertrophy alone 18 not diagnos-
tic. Diagnostic signs 1nclude increased nuclear cytoplasmic
ratio, amisocytosis, angulatton of nucler and prominent
nucleoli Hyperchromatism 1s not a prommnent feature. Mi-
totic figures are seen occasionally but are never prominent.
The method does not permut identification of the cytologic
types of mdividual neoplasms which exfoliate large cells.

The procedure was done in 602 patients Of 200 with
clinically determined carcinoma of the lung 79% had histo-
logic proof The cytologic examination gave posttive results
1 47% of the 200 patients Findings i bronchial biopsy
were posiive 1n only 26% An mdeterminate diagnosis of
suspicious cells was made 1n 23 cases and 18 of these were
later diagnosed as bronchogenic caranoma When broncho-
scopic biopsy and cytologic study are used two thirds of the
cases of caraanoma can be diagnosed defimitely

Vatue of Study of Bronchial Secretions in Diagnosis of
Cancers of Bronchi. J Delarue and J Paillas” (Paris) state
that examination of sputum usually permuts only a cytologic
diagnosis of bronchial carainoma, but with study of secre-
tions aspirated at endoscopy a hstologic dragnosis can be
made 1n 9 of 10 cases Tumor fragments are often grossly vis-
ible 1n aspirated specimens Of 468 cases of bronchsal can-
cers histologic diagnosis was made from a surgical biopsy
specimen obtained through the bronchoscope mn 48% and
from a tumor fragment obtaned by aspiration 1 52% Cer-
tain operators always furmish specimens showing cancer,
whereas others never uncover cancer by this method. The
former recover abundant secretions, often blood tinged, the
latter bring the pathologist a quantity of debrs that 1s
scarcely visible,

Vigorous aspiration 1s essential for success In an earlier
report (1950) on 41 cases, histologic diagnosis was made
from tissue removed surgically 1n 46% and from aspirated
matertal 1 54% 1In 257 additional cancers, diagnosis was

(7) Preme mid 621795799 May 26, 1954
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obtamed by tissue bropsy 1a 26% and by aspiration 1 74%
Thus positive resuits with aspirated materal sncreased m
proportion to operators’ experience Details of hustologic
techmie are equally important m achieving satisfactory re
sults, e g, the degree of cleanhness of the glarsware used.
The pathologist must not be content to examine a sngle
slide or a single smear In a recent case exammation of 50
shides (200 sections) tvas necessary before cancer was dis

covered Such perseverance 1s indispensable in examna
tion of secretions Another nuportant factor 1n determsmng
the usefulness of the method 1s mterpretation Sound
judgment must be nsed 1 deuding on therapy The con-
clusion that cancer ss present demands definite proof
One neoplastic cell, unless 1ts characteristics are unquestiont

able, does not support a posiive diagnosms If cytologic
findings are in flagrant disagreement with climcal evi-
dence, diagnosis often should be deferred until another
aspiration specimen 15 exammned,

If these precautions are followed 1z performing bronchos-
copv and 1n laboratory technic, results of histologic examu
nation of bronchial secretrons are fruitful and vaird When
the method ts not successful, 1t 15 because 1t 15 not carred
out correctly

Daniel s Biopsy in Diagnosis and Treatment of Patholog-
1c Processes in Lungs and Mediastinum 15 ciscussed by K.
K.M F Seghers, N G M One H. N Haddersand ] M
Minderhout? (State Umv of Gromngen) On the prinaple
that all lung disesses may spread to the regional lymph
nodes reaching, after the hular nodes, the deep supraclavicu-
lar cervical nodes Damiel suggested the use of the latter as
biopsy specimens The nodes to be removed hie 1n a constant
posttion embedded n a lump of fat and situated 1n a triangle
bounded medially by the internal jugular vemn, caudally by
the subclavian vern and laterocramally by the connecting
tendon of the omohyord muscle.

Trcanic—The patient’s head should be lower than the thorax to
prevent sr embolt and the face turned awav from the aide of opern-
ton. Upsder local anesthesia an incision about 4 cm. long 1a made
through the skin and platysma parallel to and a 6 dth
asbove the clavicle, across the ongin of both heads of the sterno-
cleidomastotd In between these two muscle heads, the deep tissues

(8} Arch. chir meerl § 57-64 1454
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re dissected with the forceps untl the nternal jugular vein 1s
nsible. This 15 freed and kept aside from the operative ficld with
. blunt hook. When the subclavian vein 1s visible at the caudal end
»f the wound the lump of fat contaimng the nodes can be seen.
Usually 1t 13 covered with a tough membrane of connective tissue,
1 part of the medial transverse fascia colli Once this 1s broken
hrough the fat lobe bulges to the fore and can easily be removed.

Complications are mainly due to damage to the great neck vemns,
Damage to the thoracic duct may lead to a temporary lymphatic
fistula. The whole specimen 18 enclosed in paral

Daniel s method was applied by the authors in diffuse or
miliary pulmonary diseases and mediastinal tumors When 1t
was used to predict operability 1in 132 cases of suspected or
proved bronchogenic carcinoma (without palpable Iymph
nodes), 14 positive results were obtained This percentage
was thought to be rather high as 1n no patient were metas-
tases strongly suspected It was also applied 1n 197 cases for
diagnostic purposes In 4 instances no nodes were obtained
mn 98 the lymph nodes were normal and in 95 the biopsy
was positrve, revealing sarcoirdosts in 75 cases, mahgnant
lymphogranuloma in 9 tuberculosis 1n 6 and tuberculosis
or sarcoidosis m 5 In other types of diffuse pulmonary
lesions a positive biopsy was rare

Mortality from Cancer of Lung m Canada (1931-52)
1s analyzed by A J Phillips® (Nat'l Cancer Inst. of Canada)
Data for 1941-52 were made comparable by conversion fac-
tors and include all deaths attributed to lung cancer not
specified as secondary In 1931 deaths reported as due to
lung cancer represented 2.2% of all cancer deaths This 1n-
creased to 87% 1n 1952 For males, the increase was from
3 to 134% and for females, from 14 to 32%

The highest mortahity rate for lung cancer m any age
group of males 1n 1931-33 was 15.8/100000 This had n-
creased to 34.5 1n 1941-43 and to 1029 in 1950-52 Among
females age-speafic mortality rates for lung cancer were
considerably lower but increased from a maximum of 98/
100 000 1n 1931-33 to 15.6 1n 194143 and to 30.9 1n 1950-52
Maximal mortahty rate for males 1n each of the penods
1941-43 and 1950-52 occurred at ages 65-69 years For fe-
males the maximal rate for 1941-43 occurred at 70-74 years
and for 1950-52 at 75-79 years

When corrections were made for changes n age structure

(9) Canad AL A J 71.242244 September 1954
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of the population, 1t was found that death rates had n
creased from 2 4/100 000 poputlation 1n 1931 to 10.7 1n 1952
For males the standardized death rate has increased from
30 1n 1931 to 170 1n 1952 and for females from 16 1n 1931
to 37 10 1952 The ratio of male to female deaths from lung
cancer increased from 1.9 1 1 1931 to 49 1 1n 1952

[The mcrease 1n the mecidence of lung cancer 18 very nearly the same
thmlxﬁo«aut the weatern world, No longer can there be any queston about
1, msc,cvu'ywhercﬂntﬂnqncsﬁmln:bccnltndmd {12 duf
ferent studies) a remarkable cormection has been found between this 1n
crease and excessrve cigaret smoking —Ed.]

Increasing Importance of Lung Cancer as Related to
Metastatic Brain Tumors 1s stressed by Edwin M Knghts
Jr! (Henry Ford Hosp ) A review of about 6 900 autopsies
done during a 26 year period endmg 1n 1953 revealed 102
cases of metastatic brain tumors (64 m men and 38 m
women) Lung cancer accounted for 21 bram tumors mn
men and for 4 1n women Breast cancer accounted for 19 1
women There were 33 other varieties of cancer involving
the bramn aither by metastasis or by direct extension In
cdence of primary cancer of the lung rose from 07% to
32% over 25 years 1n men the incaidence rose from 5 6% of
all cancers to 164% 1n ths period. The wcadence of breast
cancers rose from 1 1% of all autopsies to 24%

Primary lung cancer metastasized to the bramn in 55% of
cases i which study of the cramal cavity was permitted
Most metastases were multiple. There were only three
solitary metastases from lung cancer The necessity of care-
ful study of the lungs in patients with symptoms of bram
tumors 18 emphasized by the finding that either pnmary or
secondarv cancer was found 1n the lungs 1n 77 of the 102
patients with metastatic bramn tumors

{It 13 2 well known and t experience for & mzn with & broacho-
genic aranoma to present for treatment the first tme because
of cerebral rather than pnlmomary symptoms—Ed]

Assessing Inoperability of Bronchial Carcmoma by Anglo-
cardiography 1s discussed on the basis of 31 cases by B V
Slesser, R. G Bntt and J L. Freer® (Leicester) Principal
critena of inoperability are (1) partial obstruction or ir-
regular filing of or actual filing defects in the supenor
vena ¢ava or left innominate vein and associated back pres-

8; Km‘;’g‘;‘n”]:-gf,?ghn“ 1934
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sure 1n small venous tributaries not normally filled on an
angiocardiogram and not detected chmcally (2) partial
or complete occlusion or irregular filing of the man night
pulmonary artery proximal to its bifurcation mto upper
and lower branches, (3) partial or complete occlusion or
deformity of the mam left pulmonary artery within 15
cm of its ongn from the mam trunk The left pulmonary
artery has a long extrapenicardial course, and involve-
ment by new growth 1s more likely on that side than on the
other

Angrocardiography 1n 20 patients showed no deformity
of the marn pulmonary artery or superior vena cava and all
were considered operable, which thoracotomy confirmed. In
three 1t showed deformity of the superior vena cava and in-
operability was confirmed at thoracotomy In eight, deform-
ity of the mamn pulmonary artery was shown and all were
moperable. All these patients were operable on clinical and
bronchoscopic grounds

Carcinoma of Lung Report of 403 Cases seen at the La-
hey Clinic during the past 15 years 18 presented by David P
Boyd Magnus I Smedal Howard B Kirtland Jr Gurney
E Kelley and John G Trump?® Ratio of males to females
was 66 1 Average survival of all patients was 107 months
after discharge. Average survival excluding those who lived
5 years was only 7.9 months Patients treated only medtcal-
ly survived an average of 42 months and those recerving
x ray therapy only an average of 7.9 months Patients who
had an exploratory operation with or without x-ray ther-
apy lLived an average of 89 months All who had resec-
tions (104 patients) lived an average of 27.9 months

Fifteen patients Iived five years or more. One who had
x ray therapy only 13 alive after five years but failling from
metastases Of the other 14, 11 are living and apparently
free from disease 3 are alive at 5 years, 3 at 6 years 2 at 9
years and 1 each at 10, 11 and 12 years after discharge.
Eight had epidermoid carcinoma, three adenocarcinoma
two undifferentiated carcinoma and one carcinoma 51mple_xt

Present therapy of carcinoma of the lung while leaving
much to be desired clearly establhishes the sound surgical
basis for pulmonary resection Thus 9 5% of all patients

() J Thorack Sarg 28:393411 October 1954
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and 37 8% of those given a curative resection survived five
years or longer, with a total resection mortahty for all the
years of 76% High voltage radiotherapy may have some
thing to offer as an adjunct to surgery 1n the treatment of
bronchogenic carcinoma

There 1s some suggestive evidence of a causal relation of
lung cancer to cigaret smoking but more time will be re-
quired to settle this controversial pomnt Of the 403 patients
308 smoked and 65 did not (38 of these were women)
Thurty patients were not questioned about smoking

Late diagnosis 13 the chief factor 1n the poor results At
every opportunity the importance of the following should be
stressed (1) frequent and repeated roentgen survevs of the
chest, (2) follow-up of every abnormal shadow found and
(3) follow up of every thoracic symptom until 1t 13 ex
plamned. In this series, bronchogenic carcinoma had been
confused with almost every type of imntrathoracic and con
stitutional disease notably unresolved pneumonia, virus
pneumonia, tuberculosis influenza asthma, angina pectons
and diaphragmatic herma

Surgical Treatment of Carcinoma of Lung John H Gib-
bon Jr T Lane Stokes and Tohn J McKeown Jr+ (Jeffer
son Med College) observed 617 patients with lung cancer
between 1946 and 1954 of whom 441 were operated on A
presumptive dragnosis was made by x-ray i 85% and 2
positive histologic diagnosis by bronchoscopic biopsy or
cytologic examnation of bronchial secretions m 65% When
there 1s no evidence of distant metastasis treatment con
sists 1n complete extirpation of the cancer with en bloc re
moval of all medrastiaal Iymph nodes A five year survival
rate of 26% 18 possible with auch treatment. Of 379 patients
whose cancer was not removed only 3 were alive more than
18 months after diagnosis Surgery 18 not possible when the
cancer 18 outside the mnvolved hemithorax.

In general cancers of the upper lobe metastasize to tra
cheal lymph nodes, whereas those of lower lobe tend to
metastasize to the carmnal group of Iymph nodes It 13 1m
possible to perform an 1deal cancer operation by means of

Fis $1 (top) —Removal of superlor medinstinal Iymph podes lo right radieal

Fig 51 (bottem) —Remeval of inferdor medlastinal end subearinal Iyoph modes.
(Courtesy of Gibban, ] H Jr. ¢ el Am. J Surg 89:48449) February 1953}

(4) Am. J Surgp B89 484493 February 1935
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started along the caudad margin of the oppostte main bronchus
least 3 cm. from the carina. Lymph nodes are then separated fror
the opposite man bronchus (Fig 52) and also drawn up to tt
lung the carina and main bronchus being left bare.

The main bronchus 13 clamped distal to the proposed line for div
sion. A traction suture 1s passed through the tracheal wall just abos
the line of mcision. The lower trachea 13 divided along an obliqe
Iime The 1nciston 13 made through the trachea and not the bronchr
to prevent secretion collections 1n the bronchial stump The lung
then removed. The trachea wound 1s closed with interrupted suture
of no 30 cotton which do not pass through the mucous membrar
(Fig 53) The closed wound should lie 1n mmediate contact wit
some neighboring tissue.

Left radical pneumonectomy 1s performed m an almost 1denbie
manner although the presence of the aortic arch crossing the fiel
of the cephalad node dissection rules out the theoretically 1deal bloc
removal of fat and lymph nodes (Fig 54)

Resuits of Lung Resection m Bronchogemic Carcinomu
Hemnz Barthel® (Univ of Hamburg) reviewed 450 case
(403 1 men) of bronchogenic carcinoma Surgery was per
formed on 195 (433%) 174 having pneumonectomy am
21 lobectomy Inoperability was discovered on cliucal ex
amination 1n 143 and on chest exploration n 112

Duning and after surgery 66 patients (33.8%) died 360
cardiovascular fatlure. One third of them had unrecogmze:
distant metastases About half the discharged patients die
duning the first year two-thirds during the first six month
after surgery During the second year there were 13 deaths
Survival rate was 24 6% with two patients alive four am
one five years after surgery The rate was much highe
among those who had a longer convalescence and rest. On'
third of the survivors had partial pericardial resection be
cause of carcinomatous infiltrations the high survival rat
among them suggesting generally less restricted surgica
mndications It appears that prognosis depends not only o1
the extent of metastases but largely on histologic charac
ter

Follow up on 25 patients alive two to five years afte
surgery showed vital capacity between 1,500 and 2 500 cc
The sedimentation rate was normal or shightly elevated s
most mnstances Body weight did not change after surgery

[It scerns remarkable that the author would get such good results in
cases in which the pericardiom was wfiltrated by cancer—Ed.]

(5) Thoraxchirurgle 1 337-341 November 1953
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Late Results Following Preumonectomy and Lobectomy
for Bronchogenic Carcinoma. Hans Rahbek Sgrensen and
Fredenk Therhelsen® (Copenhagen) report that the opera-
bilty rate for bronchogenic carcinoma creased from
267% 1n 1943-49 to 389% i 1950-53 at Rugshospitalet In-
crease was due to earhier diagnosis fewer moperable cases
reaching the thoracic surgeon improved surgical technics
and extension of indications for surgery Of 160 pneumo-
nectormes and 21 lobectomies performed 1942-53 operative
mortality was 19.9% It fell from 29 8% 1 194248 to 15.3%
1n 1949-53, and 1n 1953 1t was 113% Mortahity decreased
because of mncreased expenience, improted anesthetic tech-
nic, use of antibiotics and breathing exercises Mortalrty
from bronchial fistulas and infections decreased, and 1n-
creased from embolism Mortality from lobectomy was low-
er than from pneumonectomv Indicattons for lobectomy
were localized lesion, advanced age and poor general health
Mortality in patients over 60 was twice as high as 1o young-
er patients

Of 117 patients who had pneumonectomy or lobectomy,
691% survived one year 561% two years 488%, three
years 418% four years and 41.3% five vears The histo-
logic structure of the tumor frequency of metastases in the
hilar and mediastinal Iy mph nodes invasion of pericardium
diaphragm and chest and age influenced late results Of
117 resected tumors 76.9% were squamous cell carcinoma,
111% adenocarcanoma 94% undifferentiated carcinoma,
05% malignant adenoma and 17% unclassified At surgery
the undifferentiated carcinomas were most often moperable.
Results were better with squamous cell carcainoma than with
adenocarcinoma and undifferentiated carcinoma. Of 90 pa-
tients with squamous cell carcmoma 74 4% sunvived one
year 649 tnwovears 581% three years 481% four years
and 47 5% five years Of 13 with adenocarcinoma 69.2%
survived one year 461% two years 25% three years and
85% four years Of 11 with undifferentiated carcinoma
27.3% survived one year and none, two years

Mediastinal Iymph nodes were mvolved 1n 15 patients and
the hilar nodes 1 8. The nodes were removed as radically
as possible but block dissection was not a routine proce-

(6) Acts chir scandinavy 108.375-392, 1955
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dure. All patients with mediastinal 1nvolvement died (aver-
age 89 months) All patients with hilar v olvement were
thought to have had radical operations Two are alive at |
and 4 years respectively and average sumrval tume for all
exght was more than 30 months Extrapleural dissection
mtrapericardial dissection or resection of pericardium or
atrum wasg necessary In some cases

Of 22 patients folloned four to mine years, 5 who had
lobectomy returned to their usual work Of 17 pneumonecto-
mized patients 4 no longer worked, 10 of 12 with light
work resumed their previous jobs and 2 patients returned
to heavy phy sical work without difficulty

Favorable Bronchiolar Carcinoma. Richard H Over-
holt, Wilham A. Meissner and J Emest Delmonico Jr7
(New England Deaconess Hosp, Boston) reviened cases
of eight women and seven men aged 46-67, with bron-
chrolar carcinoma Symptoms were relatively few nimne
were gsymptomatic and the others had cough and occastonal
hemopty sit Bronchoscopic findings were negatine 1n all
and Papanicolaou studies were of no particular valne The
condition was found on routine survey films of the chest
m 13 patients Many of the lesions had been folloned for
a long time hefore surgery

Although many cases of bronchiolar carcinoma are 1nop-
erable when first examned, patients who do come to tho-
racotomy Without gross evidence of extension probably have
a localized lemon Lobectomy was done m 11 cases and
pneumonectomy 1n 4

There are two types of gross lestons QOgne 15 diffuse -
regular massive mvolvement of lung parenchyma resem-
bling pneumonic consohdation The cut surfaces are yellon
gray often mucanons sometimes to a degree suggesting
small cvsts but there 15 no gross necrosis The other type s
nodular with a single or several nodules 1 5 em 1n diameter
Some of the nodules have central necrosis The gross re-
semblance to tuberculos:s or metastatic umbilication 1s often
strihing \licroscopically there are tall columnar cells
single or multiple layers arranged m glandular formation
fimng smail bronchiolar and als colar spaces The indiv1dual
cells resemble those of mucus-secreting respiratory epi-
thehum Occamonally divergent cells are found. The tumors

(7 Dis. Chest. 27 403413 April, 1955
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are 11l defined from adjacent lung tissue and, not infre-
quently, small clusters of tumor cells are found m 1mme-
diately adjacent lung parenchyma

Bronchiolar carcinoma 1s considered of a lon order of
mahgnancy and slow to metastasize, although local paren-
chymal growth, often becoming bilateral, may be extensive.
The tumors can be treated by resection 1f discovered early
The tumors are monocentric, but have eventual dissems-
nated mtrapulmonary metastases All Iymph nodes 1n oper-
able cases were free from tumor

Of the 15 patients, 12 are iving and 11 are well with no
evidence of recurrence. Three patients died seven months
two years and three years, respectively, followimng surgery
two had 1psilateral metastatic deposits after lobectomy
Seven have been free from disease from two to more than
four years Conservative resection seems to yield as good
results as total pneumonectomy

THE THORAX AND MEDIASTINUM

Physiology of Thymus Gland 1s reviewed by Geoffrey
Keynes® (St. Bartholomew s Hosp London) Belief that
the thymus 18 a disappearing organ should be discarded. Al-
though 1t 18 vanable, 1t 13 always there and usunally of con-
siderable size. Absolute weight increases rapidly in the
first two years of hfe, then changes little until the 7th year
thereafter 1t agamn increases with a shight decrease after
age 11 The gland 13 heavier in the male at birth and 1n the
female after age 11 At thymectomy in over 250 patients
with myasthema gravis aged 214-60 both lobes could al-
ways be identified and cleanly dissected. Size varied at all
ages within wide hmits—n adults from 2.7 to 32 Gm

Analysis by a2 Medical Research Counal commuttee (1931)
of 680 autopsies after sudden death elicated no evidence
of so-called status thymolymphaticus (in which the thymus
was supposed to be greatly enlarged and responsible for
many deaths under anesthesia and 1n young persons)

It seems fair to assume that the thymus, a ductless gland

(8) Brit M. J 2 659-66) Sert. 18, 1954
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3 a member of the ‘endocrine orchestra” It 1s often en
arged m patients with primary toxic gorters, and the en
argement 13 sometimes assouiated with general lymphoid
typertrophy Thyrotropic hormone 18 neutralized by the tis-
ues of the thyroid, thymus and lymph nodes Castration
revents or delays normal involution of the thymus after pu
erty, conversely, androgens cause premature mvolution 1n
inimals before puberty Injection of ACTH causes adrenal
nlargement and thymic atrophy with generalized lymph
1ode atrophy but this does not occur after removal of the
idrenals Cortisone causes thymic atrophy, whereas thymic
1ypertrophy and lymphoid hyperplasia follow adrenalec
omy

Since myasthenia gravis can be alleviated by removal of
hymic tumors a reasonable deduction 1s that epithehal
:lements in normal thymus may exercise some control over
nuscle action Thymic tumors are composed largely or en
irely of epithelal cells dertved apparently from reticular
-ells formed by embryonic endoderm of the third branchial
-omplex. Myasthenia gravis was completely or almost abol
shed 1n 65% of nearly 200 myasthenic patients from whom
Keynes removed an apparently normal thymus gland The
»pithelial thymic tumor or overactive thymus gland 18 as
sumed to produce a secretion mterfering with acetylechohne
production. Laboratory evidence exists that some such ab-
normal product 18 present in the blood of myasthenta pa
hents A potent extract prepared from thymus glands re
moved at operation depresses contractions in muscle nerve
preparations to a degree comparable with that produced by
tubocurarine and even paralyzes frogs and small birds and
animals A similar potency has been found 1n thymus glands
of apparently normal fetuses and infants For larger sup
plies of extract the thymus of the fetal whale 1s betng used.

Further Experiences with Tracheotomy in Management
of Crushung Injuries of Chest. B Noland Carter and Jerome
Giuseffi® (Umv of Cincinnati) performed tracheotomy 1n
40 cases of severe chest myury 28 after January 1953 Tra
cheotomy should be performed immedrately on patients who
have extensive nib fracture with paradoxic movements of the
loose scgment of the thoracic wall dyspnea cyanosis pam-
ful and short respiration apprehension and inability to

(9) AMLA. Arch Surg 69 483487 October 1954
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ruse accumulating secretions from the bronchi Some pa-
tients do not exhibit these signs at first but develop them
later It 1s mmperative to perform tracheotomy as soon as
these evidences of progressive respiratory imbalance ap-
pear In 5 of 16 such cases tracheotomy was performed
after 24 hours One death resulted from too long delay mn
performing tracheotom) 1nd two other patients almost
died.

Tracheotomy 13 the most effectnne means of breaking the
vicious cycle of the wet lung,” which leads to death from
anoxia, and of combating factors which reduce resprratory
reserve. Severe associated injuries to the head fractures
of extremities or pelvis and thoracic complications must be
considered Pneumothorax was encountered 1n 23 of the 40
cases and 1n 13 use of an intrapleural water sealed catheter
was indicated Hemothorax was present in 14 There was
no proved mstance of heart contusion and only one patient
had celiotomy because of abdommal injury

Of 12 deaths 1n patients treated by tracheotomvy 4 were
due to severe associated head injury 2 to fat embolism 1 to
massinve hemorrhage from bleeding duodenal ulcer, 2 to
shoch which caused lower nephron nephrosis (proved at
autopsy) 2 to pulmonary embolism (not proved) and 1 to
farlure to respond to tracheotomy The last was a Negro
50 with fractures of the 3d through 8th nbs bilaterally
and parasternally He had decided paradoxic respirations
with severe cyanosis and widespread subcutaneous emphy-
sema which persisted despite immediate tracheotomy In
all other cases response to tracheotomy was good and n
most dramatc.

All tracheotomies were low and performed with local
anesthesia without moving the patient from his bed At first
the tracheobronchial tree must be aspirated often If aspira-
tion through the tracheotomy tube 13 continued too long at
a time oxygen concentration 1n artenal blood may fall pre-
capitously producmg nowa The tracheotomy tube was usu-
ally removed m about 2 weeks but the time varied from
the 5th to 27th dav It should remamn until rib fractures are
sufficiently fixed that paradoxic chest movements do not
reappear

[There can be no doubt about the wisd
mended by Carter and Glusefﬁ.—Ed.‘]“ om of the procedure as recom
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Surgery of Trachea and Bronch. J Mathey and J N
Maillard? report results 1n 10 cases of tuberculous stenoss
(1 tracheal), 9 of bronchial tumor (2 at the carina), 1 of
bronchogenic cyst involving the posterior surface of the
right bronchial stem 1 of congenital tracheal stenosis and 1
m which the bronchial stem was accidentally sectioned dur-
ing nferior lobectomy for bronchiectasis In 19 the bron-
chus was totally or partally obstructed. Three procedures
were used cuneiform resection closed with a transverse su-
ture carcular resection with end to-end anastomosis, and
bronchoplasty fortified with a skin graft (Gebauer’s opera-
tion)

Cunerform resection was performed 1n six cases of bron-
chial tumor and the case of bronchogenic cyst The anatom-
1c result was good 1n four and excellent 1n two but 1z a case
of adenoma stenosis was accentuated after operation al-
though the lesion was completely removed. Respiratory
function was onlv fair in this case but was good or excel-
lent 1n five. In one of these 4 case of cylindroma, lobectomy
and mediastinal ganglionectomy were necessary for metas
tases two years later, but there was no local recurrence.

Seven arcular resections were performed four for tu-
berculosis In all four stenasis was relieved and the lesion
completely eradicated. In one the functional result was only
fair, and 1n two excellent 1n the other, operation was too
recent for evaluation. In the traumatic case stenosis was
accentuated by operation and respiratory function was only
fair but the lesion was satisfactorily dealt with One post-
operative death occurred after circular resection 1n a pa-
tient with a carcinoid lesion In another patient with can-
cer operated on recently stenosis was relieved and the
immediate functional result was good.

The Gebauer operation was performed 1n eight cases six
of tuberculosis In all but one of these stenosis was relieved
or decreased, but the functional result was excellent
only one. Tuberculosis progressed after operation 1n four
1n three of these, one with invasion of the graft the proc-
ess was cured or arrested by antibiotic therapy and in the
fourth an esophagobronchial fistula probably tuberculous

(1) Sematne hop Paris, vol. 30 July 18 1954
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developed In two cases there was no recurrence or exten-
sion of tuberculosis One patient with bronchial cancer had
an excellent immediate result but died of recurrence six
months after operation The patient operated on for
congemtal stenosts died postoperatively

Surgery of Bronchi and Trachea Experience with Ped-
icled Pericardial Fat Graft Remnforcement in 292 cases of
bronchial division and closure and 21 of plastic or resection
operations on the trachea or bronchi 18 reviewed by Lyman
A Brewer and Angel F Bai® (Los Angeles)

The pericardial fat pad 1s most prominent over the cardiac
apex and rests on the penicardium where 1t can be dissected
free without damaging the blood supply (Fig 55) The
adequate remnforcement of bronchial closure provided by the
pencardial fat pad graft 1s not possible with other tissues
Also, 1n cases of bronchogenic carcinoma thorough resec-
tion of medrastinal lymph nodes and areolar tissue leaves no
adjacent tissue for closure

In pulmonary resection the spring-hke action of the
bronchial cartilage tends to pull apart the sutures used for
closure The authors’ procedure of closure (Fig 56) insures
absence of tension on the suture line and 13 followed by re-
mforcement with the mobihized fat graft (Fig 57) In the
292 cases there were no bronchial fistulas before the third
postoperative weeh and no patient died as a result of fistula
Fistulas occurred after the third week and up to the seventh
month 1n 2% When empyema developed, 1t was localized
and morbidity was not great In three cases an aspirating
catheter was passed postoperatively through the night bron-
chial stump but sealing-off occurred within 36 hours with
uneventiul recovery

In bronchotomy the simplest bronchoplastic operation
performed, pericardial fat grafts successfully protected the
bronchial closures (Fig 58) Flaps of bronchial wall can be

used to reconstruct the bronchus or trachea follow g lobec-
tomy but this 1s possible maily 1n benign bronchial le-
;s)lons 1]In obstructine lesions of the mamn or mtermediate
SIrSog;: ul;:nc or;nore lobes may be preseryed by reanastomeo-
peripheral uninvolved lobe or Iobes to the trachea

(2) Am. J Sarg 29 331346 February 1955
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or mun bronchus, with preservation of the blood supply
Small trinsplants for tracheal or bronchial replacement are
known to be well tolerated, whereas large transplants are
absorbed and replaced by scar tissue Artificial prostheses
must be ngid and permit-adequate raising of secretions It
18 here that pedicled pericardil fat grafts mahe possible an
arrtight anastomosis

The 292 cases mn which total pneumonectomy or lobec

58 —Prdicled perscardial fat ft i fashioned by dividing branches of
lophaenia and ' vioels. Aliddla pericardm] branch of fnternal
mammary vessls provides adequats blood sy to graft (Courtesy of Drewer
L- A, and Bal, A'F  Am. J Surg # 331 February 1955)

tomy was done using pedicled pericardial fat grafts included
121 of carcinoma Of the 21 plastic and resection procedures
using these grafts 15 were partial excision (with total pnen
monectomy) and 1 extensive resection of the trachea for
carcinoma and 2 were bronchotomy for broncholith Be-
mgn tumors were remoyved in three cases with consemation
of peripheral lung tissue with excellent resuits The fat
pad grafts are particularly indicated in cases of injury to the



%Sﬁ-—'}'uﬂm}c of broachlal closure & crossscction of broochms
springliie cartilage and plable bat fragile portion b

and flap loped; ¢ flap sutured to carthaginous
'{mlnmn;tcdnmu,smm_-g-nmd.!mm.dcep (Courtesy of Brewer L. A.
and Bal, A’ F Am. J Surg 85 331346 February 1955)

divid

§7 —Fixation of pedicied eri Fat to b
wutures placed at equal intervals aroond bromekus fnsure

airtight relntoreement. (Courtesy Fn

89 131-346, February 1955) of Drewer L. A, and Bal, A. F Am J

more
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Fig 58.—Bronchotomy with excision of (a) ermll edencom of Hght m Jobe
mdmmﬂmﬂwﬂbmﬂaﬂmwmw@(b)wﬁ"
tny a in clon:rr_ (Courtesy of E)rzmcnﬂLO‘A Atm;
Surg 331 346, February 1955 ) x4 Bak

trachea and bronchi in which pulmonary resection 13 neces
sary

Use of the pericardial fat graft for reinforcement of the
bronchs and 1n plastic operations on the traches and bron
chs 13 sound and gives satisfactory results

Treatment of Intrathoracic Hydatid Disease 15 discussed
by Reeve H Betts and T Thomas? (Vellore India)
Hydatid disease occurs frequently n Australia New Zea
land Iceland, Greece and South America It 13 endemic 1n
India and though not frequent must be considered 1 dif
ferential diagnosis of any mtrathoracic cyst or mregular
liver enlargement Proportion of lung to liver hydatids ap-
parently varies from 60% to as low as 7% pulmonary lesions
Hydatid embryos can reach the medimstinal lymph nodes
without going through the Iiver but many hydatids do pass
through the hiver to reach the lung Pulmonary hydatids
are often asymptomatic until complications develop or
they become large hence discovery depends on routne
chest < rays Simple pulmonary hydatids are those without
exogenous daughter cysts or bronchial communication
those with only a part of the cyst wall and contents expec
torated and a bronchial or pleural communication with or
without sepsis are considered complicated Pulmonary hyda

(3) Dis. Chest 26 534603 Kovemwber 19354
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t:ds may be large without demonstrable bronchial or pleural
connection Rupture mnto the pleural space causes empyema
and may produce a seyere anaphylactic reaction

Awareness of the possibility of hydatid disease 1s impor-
tant 1n diagnosis Of the authors’ 20 cases, only 1 had a
history of expectoration of cyst elements Pain 13 frequent
General appearance of most patients 1s surprisingly good
despite extensne roentgenologic lesions X.ray examina-
tion, the best means of diagnosis shows an apparently cystic
mass or masses and often some lobulation Sometimes hyda-
tids cause bone erosion by pressure. Hydatids like other
cystic lesions, may be situated near the mediastinum but
often are more peripheral 1n the lung parenchyma and may
even be wholly 1n the pleura The Casont skin test 1s the
most mmportant laboratory procedure Eosmophilia may or
may not be present 1n only three cases was the percentage
over 12 Bronchoscopy and bronchography are not of
great value in diagnosis because they simply ndicate ex-
trinsic pressure on the bronchus

No known drug 18 mnnocuous to the host and lethal to
the hydatid hence practically all patients need surgery
Mortality 1n reported series 18 low especially 1n uncompl-
cated cases and so lesions should be treated early The
authors treated 20 patients duning three years without a
death Their attempts at intact evacuation of the cyst were
nat entirely successful, but others have reported success
This method does not eliminate the problem of the persist-
ent empty sac but with careful obliteration of small bron-
chial fistulas and by use of sutures to oppose pericyst sur-
faces suppuration 1s averted especially with antibiotic
protection If the cyst 13 small and can be removed by seg-
mental lobectomy this procedure 1s safer 1n avouding rup
ture of the cyst. Effort should be made to preserie pulmo-
nary function but if the hydatid 18 large and Iimuted to one
lobe lobectomy 1s preferable to evacuation \When both pul-
monary and hepatic 1nyvolvement are present without trans-
draphragmatic communications combined operation 1s done
as for either alone In three cases transdiaphragmatic com-
munications were found between Inver and lung 1 two of
these the pleura was also involved Such cases often require
long and difficult operations for obliteration of large mult:
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locular hepatic abscess and prolonged hospital care after
operation

Simultaneous Occurrence of Benign Thymoma and Re
fractory Anemua was observed 1n two patients by Joseph
F Ross Stuart C Finch Russell B Street, Jr, and John
W Strnieder* (Boston Uniy )

Case 1 —Woman 44 had an asymptomatic substernal tumor
Severe anemia developed and marrow showed marked decrease in
erythropoietic elements Splenectomy which revealed merely conges-
tive changes in the spleen, resulted 1n temporary mmprovement only
and severe anemia persisted Removal of the mediastinal tumor
proved to be a thymoma did not affect the anemma nor was 1t re
lieved by hemoporetic agents ACTH or cortisone. It was controlled
by 1ons but signs of hemochromatosis and severe diabetes
mellitus developed.

Case 2—Woman 45 had severe anemia with decreased marrow
erythropoiehic achvity Pleural effusion appeared and a medimstinal
tumor was resected which proved to be a bemgn thymoma. Severe
anerma persisted despite administration of hemopoletic agents and
cortisone. Transfusions were necessary to maintain blood hemoglobin
at Life sustaimng levels Skin pigmentation due to deposition of
hemosidenin  appeared.

Three mstances of benign tumors associated with acquired
hemolytic anema have been recorded 1n the literature. Two
were ovanan dermord cysts splenectomy was not benefi
cial but prompt recovery from anemia followed removal of
the cysts Seven other patients whose cases are recorded
had bemgn tumors of thymic origm All had decreased
erythropoietic activity and anemia refractory to all therapy
except transfusion Leukocytes and platelets of blood and
granulopoietic and megakaryocytic elements of marrow
were normal 1n four and reduced 1n two The latter two
died as did one with normal leukocytes and platelets

Relation of bemgn thymoma to refractory anemia pre
sents the possibilities of (1) simultaneous occurrence by
chance alone (2) thymomas causing the anemia (3) anema
causing the thymomas or (4) some common etiologic factor
There 15 evidence of a causal connection Study of the thy
mus and marrow 15 recommended whenever erther condi
tion 18 observed There may be significant deviation from
the normal histologic pattern 1n a normal sized thymus or
thymoma m1y be present which cannot be visnalized by
« ray Surgical exploration and thymic resection should be
considered 1n patients with refractory anemma
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Intrathoracic Neurogenic Tumors are described by Erch
Wilhelm® (Univ of Iamburg) Intrathoracic ncurogenic
tumors, the most common medmstinal tumors, 2re typical-
ly Joeated In the paravertchral arca of the upper two thirds
of the posterior mednmstinum, rarely near the dphragm
According to Curreri and Gale, 92% of posterior mediastinal
tumors are ncurogenic [hey usually ongmate from the in-
tercostal nerves or the sympathetic trunk, are goose (g to
child head sire with a whitiah gray cut surfree and oceasion-
ally contain cysts

Clinseal symptoms and signs, though often mild, were
usually preacnt m Wilhddm's eases Malignant neurogente
tumors almost always cause devere pun Often the tumors
are incidental < ray findmge A well delineated tumor
horder in the roentgenogram docs not necessartly rule out
malignancy

Diagnoain can be fairly well catablishad by posteroante
rior and lateral chost projections  Signs of concomstant
netrofibromatosis (Recklinghansen) may elinch the diagno-
sfa Differentintion from other tumors, such ns struma,
fibroma, clhiondromt and csophagend cysts, requures further
mvestigation Radioactive fodine studies help to rdentify
strumn 1n the posterior mediastinum, almost always found
on the right mide Barnum swallow pomts up cxophageal
pathologry  Bronchography, bronchoscopy and angiography
may be needed to exelude lung tumors and ancurysms

Godwin divided nearogenie tinors 1nto groups according
to thar source of origm (1) nerve sheath (ncurmmoma,
ucurofibroma, malignant neurofibroma) (2) sympathetic
systun (ganghoncuroma ncuroblastoma), or (3) paragan
gliomic tissue (prrganglioma) Tumors of the sympathetic
system are more common m young, ndividuals, of the
ncrve sheath in older age groups

Radintion has no cffect on bemgn neurogenic tumors,
and its cffcet on malignant types 18 tranatory  All should
be treated surgically beeause the bengn forms cannot he
rcliably differentinted from the malignant Beeause of fre-
quent mahpnant degenerttion m neurofibromatosis after
stirgery  an associmted ntrathoracte tumor should be re-
moved only of it grows rapidly or causes sesere disturbances

In 16 eases stuthed by Withelm, the tumor was situated
"7 Thoraxchirurgle 1315332 November 1581
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m the postertor mediastnum m 13 and 1 the lateral
chest wall 1n 1 malipnancy was found 1 3 There were
nine neunnomas, four ganglioneuromas, two neuroblasto
mas and one atypical mahgnant nerve sheath tumor asso-
aated with neurofibromatosis Recklinghausen No symp-
toms were noted 1n 3 patients, and 13 had more or less se
vere cough, shortness of breath pain (pronounced with ma
hgnancy) increased perspiration of one body half loss of
appetite, nausea and anginal pan

[Certamly nobody should disagree with the anthor 1n Hs opimon that
all “;Elmad neurogenic tumors of the mediastinum should be treated
surgically The high inadence of malignant tumors which are not af
fected by radiation makes this conclimon mandatory —Fd.}

Intrathoracic Duplications of Bowel are discussed by
Judson T Chesterman® (Sheffield, England) There are
two main types those completely within the thorax and
those which are attached subdiaphragmatically to the bowel
and appear to hermiate snto the thoracic cavity It has been
suggested that evaginations of the foregut are partally or
completely sequestered off and give rise erther to diverticula
or cysts Another view 18 that early mn imtrauterine hfe
the gut epithelium proliferates and occludes the lumen
Later vacuoles appear between the cells and recanalization
occurs

Tvpe I duplications are usually contiguous with the
normal ahmentary tract of the region where they are situat-
ed The musculature and blood supply of the duplication
and adjacent normal gut are usually shared The duplica
tion 18 lined with epithellum similar to that in some part of
the alimentary tract or an immediate derivative of the
epithelium of primitive gut. If these duplications commum
cate with the gut there may be more than one communica
tion Type IT duplication anses from the duodenum or jeju
num and passes up the posterior abdominal wall and through
the diaphragm erther into the medmstinum or through a
fnatus which directly connects the pleural and pentoneal
cavities Pathologic changes may be produced 1n either
type or theirr surroundings by pressure and inflammation

Sex meidence 15 roughly equal 1n both groups and symp-
toms usually appear early 1n Iife Large duplications soon
cause respiratory distress and dysphagia. Acute symptoms

(6) Thorax 9 116122 Jume 1984
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may be produced by a rapidly expandmng lesion, such as
a duplicattan lined with gastric mucosa contaiming pepsin
and HCl-secreting cells which lead to peptic ulceration and
diffuse inflammation Symptoms are not so acute in the
more common duplications which do not contamn gastric
mucosa

Diagnosts should be made roentgenographically, though
1t was missed 1n two cases reported by the author Type
I usually shows as a shadow m the nght lower chest dis-
placing the esophagus to the left and causing an indenta-
tion of 1ts right border Type II appears as an mtrathoracic
mflammation with fluid levels which are usually mstahen
for lung abscesses and empyema Assocration of such
findings with abnormalities of cervical vertebrae are sug-
gestive of duplication

Resection of duplications may be difficult because of the
association of therr blood supply and continmty of their
muscle coat with that of the esophagus In one of the re-
ported cases (woman, 44) a cysthike lesion was seen on
< ray but diagnosis of duplication (type I) was not made
until operation which revealed the lesion mtimately ad-
herent to and covered by the muscle coat of the esophagus
In the other case (boy, aged 5 months) the primary ana-
tomie lesion appeared to be a type I reduphcation of the
esophagus and stomach with a foregut remnant and some
ulceration of squamous esophageal epithelium within the
diverticulum

[The mntimate attachment of some of the reduplications to the h
=gus makes their removal very diffienlt—Ed.] csop

Use of Evans Blue to Outhne Course of the Thoracic
Duct. Keith Mernli Jr” (Brooklin Mass) found that 1%
solution of Evans blue made with pyrogen-free distilled
water and injected subcutaneously nto the lower leg of ex-
penmental animals successfully outlined the thoracic duct
if erther the duct or one of 1ts major trunks was not ligated
The Evans blue 15 absorbed 1nto the Iymphatic system as a
foreign substance, carried to the thoracie duct hnked to the
albumin fraction of the serum proteins and excreted via the
galibladder

The method was used successfully in two patients Doses

(7) J Thorack Sorr. 29.555-557 May 1983
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of 07-08 mg /kg body weight proved adequate and it 1s
believed that a total dose of 25 mg should not be exceeded
because of the possibility of deep, widespread staming of
the skin In one patient use of the dye helped visualize a
leak 1n the thoracic duct 1n the other, 1t determined whether
proper ligation was accomplished after division of the
thoracic duct The techmic would also be of value as an
aid 1n avoiding damage to the thoracic duct duning dissec
tions involving the esophagus thoracic sympathetic chamn
great vessels hila of the lungs and structures at the base
of the neck.

Advantages of the method are (1) reliability of the pro-
cedure (2) ease of admimstration (3) good color con
trast between the thoracic duct and surrounding structures,
(4) short latency between injection and appearance m the
duct and (5) rapid fading of the stain (about eight weeks)

THE HEART

Results of Radical Pericardiectomy for Conatrictive Peri-
carditis are reported by Emile Holman and Forrest Willett®
(San Franaisco) The more radical procedure consisted of
excision of the pericardium beyond the left cardiac border
right border and inferior border including liberation of the
inferior vena cava and of the superior vena cava and base
of the heart when indicated Twenty six patients had de-
cortication and one had an exploratory thoracotomy

Strikingly good results were obtained 1n 14 nontubercu
lous patients 1n all of whom the high venous pressure, as
ates and peripheral edema were corrected Three of the 14
are limited to moderate activity because of auricular fibrl-
latton associated congemtal pulmonic stenosis and associat-
ed mitral stenosis respectively Eight patients with tubercu
lous pericarditis recovered from operation and are well
and all but two had a prompt drop 1n iVenous pressure
Three are mildly imited 1n activity and one of the eighe
required a secondary pericardiectomy

(8) JADLA 1571789 794 Mar 5 1955
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Four patients died, two of myocardial farlure (5 days and
40 days after operation) One died four months after opera-
tion from itestin1l obstruction unrelated to cardiac com-
pression and one died of cardiorenal disease, diabetes and
pneumonia 2 1/3 years after surgery The patient who un-
derwent exploration for presumed cardiac compression died
18 days after surgery of massne myocardial mnfarction and
arteriosclerosis, the perrcardium was normal

Once diagnosis of constrictive pericarditis 1s established
by the demonstration of a calafied pericardium pericardiec-
tomy 18 indicated to avert progressive cardiac compression
and disability Pericardiectomy must be radical to be
effective.

Four Years Clinical Experience with Internal Mammary
Artery Implantation in Treatment of Human Coronary Ar-
tery Insufficiency Including Additional Experimental Stud-
jes Arthur Vineberg D D Munro Herman Cohen and
Wilbam Buller® (McGill Uniy ) state that less than 50% of
patients who have coronary artery occlusion are alive five
years later and less than one third of those who survive the
first attack are asymptomatic and capable of gamful oc-
cupation The progressive destructive process of coronary
artery disease can be stopped by bringing a nen source
of blood to the myocardium Surgical treatment includes
(1) pericardial cardiopexy (2) arterzalization of the coro-
nary smus and (3) mnternal mammary artery implant

Success of artenalization of the intramural vessels of
the left \ventncular muscle by means of internal mammary
artery implantation depends on the anatomic structure of the
ventricular myocardium and on the pathology of coronary
artery scleromis The ventricular myocardium has many
blood vessels and thus an implanted internal mammary
artery with an open attached intercostal vessel fails to form
a surroundmg hematoma and remains patent indefimtely
Artertosclerosis of the coronary artenies 1s usually, 1f not
always confined to the epicardial part and never sigmificant-
ly mvolves the penetrating myocardial branches The deep
myocardial branches can then anastomose with the ymplant-
ed mternal mammary artery The latter carrying a high
pressure and placed beyond the pomt of coronary artery oc-

(9) J Thoracke Sarg 29 136, Jammry 195§
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clusion and among the deep myocardial vessels into a low
pressure area 18 capable of vasculanzing the left ventricular
vessels.

Proof of mammary-coronary anastomosis was obtained by
placing the internal mammary artery 1n a tunnel within the
ventricular myocardium with an open, freely bleeding 1nter-
costal (Fig 59) In dogs the anastomosis between the inter-
nal mammary artery and the ventricular circulation was
proved by injection, x-ray studies senal sections and plastic
casts (Fig 60) Functional tests best indicate the value of

M&W
mammary a
portion.

Tig 59 —Interpal mammary srtery detsched from Ha chert wall attechment asd
B o e e oratic Here ‘B T3 ey 1%
the new arteral blood supply Experiments following liga-
tron of the anterior descending branch of the left coronary
artery rexealed a higher percentage of surviyors among ant-
mals which had undergone the anastomosis operation Re-
moral of the extracoronary circulation 1n the survivors re-
sulted 1n death Coronary artery msufficiency produced by
wrapping the artery in cellophane was successfully treated
by anastomosis Dogs with the anastomosis had better exer-
cise tolerance than untreated dogs Blood flow measurements
of the internal mammary artery after implantation revealed
that the branches were large enough to carry a supply of
fresh blood 1nto the heart at a rate as high as 51 cc /mmute.
There 18 evidence that the coronary mammary anastomosis
may reman patent for as long as 58 wecks n dogs and that
the vessels are truly artenal in nature
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The average anastomotic rate mn dogs was 46% 1n normal
hearts, with 67% open vessels and 71% 1n 1schemic hearts,
with 86% open vessels

Mild or intermittent angna 18 not an mdication for sur-
gery However, patients with progressive coronary artery

i

artery and ed rdlum,
Vlnyﬂt:{ph:&hinn:u:dﬁmhm«m]mmmry.ﬂ bmmﬁ-n.a-hl
MIJ&JO le{klvmh'lde.gss) (Coartety of Vinebag, A., o J Thersele Surx 29
anuary

msufficiency without disability and those partially or total-
ly disabled but without angina at rest should undergo oper-
ation Status anginosus contramndicates the implant opera-
fion because there 1s msufficient cardiac muscle leit to
revascularize Other contramndications are evidence of left
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ventricular farlure enlargement of the left ventncle, un-
less due to hypertrophy associated with moderate hyperten

ston advanced essential hypertension, and evidence of re-
cent myocardial mfarction or of active disease.

Patients must be carefully prepared preoperatively with
qumdine sulfate, sodium luminal ® morphine or demerol,®
atropine, oxygen and a procawe hydrochlonde intravenous
drip Anesthesia 1s induced with cyclopropane and man
tained with ether and oxygen Blood pressure must be
maintamed during surgery with a neo-synephrine® drip

TecENIC—W 1th the patient 1n the right lateral position the fifth
or sixth nib 1s removed. Procaine, 6 cc. of 19% 1n normal salme, 15
mjected 1nto the pericardsum. The internal mammary artery 18 freed
from the fourth to the sixth mtercostal space, doubly Ligated at sts
distal end and cut between ligatures Vlesial and daphragmatic fat
pads are cut away from the fibrous pericardium, which 15 removed
over the entire anterior surface of the heart and part of the inferior
surface. A suture of no 10 cotton 1s placed 1n the heart distal to the
area selected for turmehing the myvocardinm. Proximal to this suture,
a small incision 1s made 1n the epicardium. A 34 1 1in. tunnel 15 made
by blumt dissection. The cotton attached to the tied end of the prox
mmnal end of the severed internal mammary arterv 1s picked np with
the mosquito f and pulled through the tunnel. The sixth ioter
costal artery athcd to the internal manmmary artery ts then cut
and allow ed to bleed freelv The internal mammary artery and bleed
1ng sixth intercostal arterv are pulled 1nto the myocardial tmnel. The
end of the internal mammary arterv 1s pulled out of the distal end
of the tunnel where 1t 15 secured by the first suture placed m the

heart.

‘The cardma! fat pad graft has been used as a supplement to the
mtcmammmarv artery implant 1n some patients ter the art
has been pulled through the mesial pericardial fat pad and 1mplan
areas of eprcardium are removed on the anterolateral surface of the
heart. The mesial fat pad 13 then sutured directly to the exposed
mvocardial muscle.

The operation was performed 1n 29 patients with a mor-
tality rate of 14% In 23 without angma at rest mortality
was 4 1% and 11 6 with angina status it was 50% Of the pa-
tients who survnied surgery (23 with implant operation)
15 are completely free from pain and 17 have returned to
worlk Thus results iz human patients are beginmng to
parallel those of mammary-coronary anastomosis demon
strated 1n amimal expeniments

[From the time I first heard of Dr Vineberp s 1deas and of lns work
on dogs 1t seemed to me almost meredible that an artery as small as the
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ruternal mammary would rematn open after implantation in the myocardi-

wm. Yet he has now demonstrated that it most eases 1t will remzm open

at least long enough for the establishment of a good collateral circula-

tion. It is to be hoped that his medical colleagues will co-operate with

mm referrmg patients to him so that the safety and effictency of the
ure 1n human patients can really be determmed—Ed.]

Operations for Coronary Artery Disease, according to
Claude S Beck and David S Leighniger? (Western Re-
serve Univ), mmprove coronary circulation and reduce
deaths from sudden changes 1n mechamsm or rhythm but
not deaths from degeneration of myocardium following cor-
onary occlusion Two operations were established on the
basts of experimental work. One consists i abrasion of the
epicardium and hining of panetal pericardium, applhication of
an mflammatory agent to these surfaces, partial occlusion
of the coronary simnus where 1t enters the nght aurnicle and
grafting of pantetal pericardium and medrastinal fat to the
heart surface In the other, arterial blood 1s first shunted
into the coronary smus by placing a free vern graft between
the aorta and coronary smus or by direct anastomosis be-
tween them The second stage, done two or three weeks
later, consists 1o partial occlusion of the coronary smus
where 1t enters the night ventricle.

Dogs protected by operation I had a 73 4% survival rate
following ligation of the descending ramus of the left
coronary artery and those not protected a 30% survival
Dogs protected by operation II had a 91 19 survival follow-
mg a sirular operatton whereas those not protected had a
30% survival

The most acceptable candidates for operation are lean pa-
trents, aged 40-50 who have had coronary disease for a year
or more with pain but are able to get around Operation 13
not done until six months after an infarction and patients
with heart failure are not acceptable. Of 33 patients who
undernent operation I 363% had no pamn and 48 5% less
pan three months to five years postoperatively 27.2% were
better able to work without Iimtations and 514% with
some limitations Of 43 who underwent operation I1, 39 6%
had no pam and 48.8% less pamn and 41.9% were better
able to work without limitations and 37.2% with some Lim-

(1) JJALMA, 156 12261235 Novr 27 1954
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itations Operation II reduces the mortality rate and the
size of infarction to a greater extent than operation 1 but
requires special traimng and must be done 1n two stages

Surgical Approach to Coronary Artery Disease 18 dis-
cussed by Claude S Beck? (Western Reserve Umiv) Sur
gery cannot stop the occlusive process of the coronary ar-
tenies restore degenerated myocardium or provide a new
system of coronary arteries but 1t can supply a crutch to a
crippled coronary arculation by providing a small amount
of blood (6-8 cc /minute) to an 1schemic area of heart Two
operations (Beck I and Beck II) have been developed The
first consists of abrasion of the epicardium and Jining of the
panetal pericardium application of an inflammatory agent
(0.2 Gm powdered asbestos) to these surfaces partial higa
tion of the coronary sinus and grafting of mediastinal fat
and parietal pericardium to the heart surface. Each of these
procedures has been studied and measured Together they
protect the heart pnimanly by development of intercoronary
and extracoronary artenal communications The IT opera
tion consists of diverting red blood from the aorta into the
coronary smus and 1ts tnibutanies by placing a short
vein graft between them establishing a fistula Two to three
weeks later the fistula effect 18 reduced by placing a higature
around the coronary sinus where 1t enters the right auncle
and occluding 1t to a lumen of about 3 mm This operation
protects the heart by diverting blood from the aorta to the
heart muscle and by development of intercoronary arterial
channels Retrograde flow from the aorta stops 1n six weeks
and protection thereafter 15 due entirely or almost entirely
to intercoronary arterial communications

The best candidate for operation 18 one who has had coro-
nary disease for a year or more, has had one or more 1
farcts can do some work, 18 lean and has some coronary
pan Six months 15 allowed between the last infarct and op-
eration for derelopment of intercoromary arterial commu-
nications Contramdication to operation 13 a large, failing
heart with extensive myocardial damage.

Vanables 1n evaluating results of operation concern the
occlusive process and development of intercoronary chan
nels the coronary channels may improve or the occlusive

(2) Conpecticut M J 13 830-836, October 1934
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process may remamn static or become worse. Only when the
condition remams static can the effect of surgery be defi-
mitely evaluated For example, if surgery helped a patient
with progressive occlusion by 50 undefined pomts and an-
ather artenal occlusion occurred, making him worse by 65
pomts, he would have a deficit of 15 pomts and be worse
than before operation Yet he might not have been able to
talerate the loss of 65 pomts 1e., he 1s worse than before
operation, but the operation saved his life Operation can-
not remove the possibility of progression of the occlusive
process or prevent additional heart attacks or death from
coronary occlusion. It can be expected to ameliorate effects
of repeated occlusions, 1n which case death may be due to
myocardial fatlure rather than to disturbance of mechantsm,
thus extending hife
Clinteal results show that with the Beck I operation,
363% of patients had no pam after operation and 48 5%
had less pain, thus 84.8% had pain relief Ability to work
without hrmtations was claimed by 272% and 51 4% could
work with some limitations (total 78 6%) With the Beck IT
operation 39 6% had no pam and 48.8% less pain Working
without himutations was possible for 41.9% and with some
limitations for 372% (total 791%) About four of five pa-
tients can return to work feehng much better Later 1t may
be possible to find out whether operation prolongs life. This
has been demonstrated experimentally but it will be diffi-
cult to do so on patients because similar groups with and
without operation must be compared
Mortality 1n 108 patients from 1951 to 1953 was thoracot-
omy glone 28% Beck I operation 7 5%, Beck 11 operation
26 1% The more difficult two stage operation has a higher
mortality, but experimental measurements show benefits to
be greater than with the I operation Since Jan 1, 1954, 31
operations were done, with one death from thoracotomy
alone, one from the I operation and none from the 11 opera-
tion At present, the 1 operation 1s preferred
{(Much eredit 13 due Clande Beck for hus

perseverance 1n devel,
mcdalmﬂndsfor!nannngﬁnbloodmpplyoftbemggarm
ih!i?:%ﬁ]ﬁmcdoumﬂmboth&dcpmocdmmhdp to most
ronchoscopic Approach for Measuring Pressure 1n Left
Auricle Pulmonary Artery and Aorta. P R. Alhson (Ox-
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ford Univ) and R. J Linden® (Univ of Leeds) have found
direct puncture of the left auncle pulmonary artery and
aorta through a bronchoscope a valuable aid 1o diagnosis
of heart disease. ECG and phonocardiograms are recorded at
the same ime Recording the pulmonary artery pressure and
the left auricular pressure at the same examination obviates
the need for catheterization of the heart.

The left auricular pressure curve in normal hearts md:
cates an a wave of auricular systole starting 01 second be-
fore the R wave of the ECG and a c wave, i time with the
onset of ventnicular contraction which 18 very small and
occurs (0 04 second after the R wave. This 15 followed by the
pronunent v wave about 01 second after the end of the T
wave of the ECG

Patients with mitral stenosis and sinus thythm have a
left auncular pressure curve similar to the normal curve
except that the pressures at all points are raised The a, ¢
and v waves are distinguished easily and the magnitnde of
the v wave 1s less than that of the a wave Patents with
mitral regurgitation have a nise m left auncular pressure
starting not 1 early systole but 1n mid to late systole and
with a relatively high v wave In patients with auncular
fibnilation the anricular contraction wave 18 absent, and each
cardiac cycle beging with an 1mitial abrupt nise of pressure
synchronous with the begimning of ventricular systole.

Analysis of the left auricular curve 13 used to distingmish
between stenosis and regurgitation Pressures are measured
at the z point, corresponding to the beginning of ventricular
systole 1¢ the beginning of the c wave and the top of the
v waye. The difference between them 1if great, indicates the
presence of regurgitation for the auncular pressure in nu
tral incompetence nises during this interval This difference
(P,—P,) 1s expressed as a percentage of the pressure at the
top of the v wave (P,) m the form of (P,—P )/P, X 100
and the result 1s called the left auncular mutral value. The
formula counteracts effects of respiration volume of blood
contamed mn the pulmonary vein auncle system rate of flow
of blood to the auricle, volume-clasticity coefficzent of the
left auncle and systemic artenal and left ventricular pres-

sures The left auricular mitral value 18 25-30 1n mitral ste-

(3) Lancet 1913 Jan 1 1935
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nosis alone and s lugher 1n regurgitation The difference be-
tween the two types of mitral disease 1s not always clearcut
some patients have both

In 59 of 61 patients the method was correct 1n 1ts differen-
tiation of stenosis and regurgitation It 1s also useful 1n fol-
Jowing the postoperative course, and m disingmshing pa-
tients 1n whom the pathologic mitral valve 1s not the major
cause of the symptoms

Cessation of Circulation in General Hypotherrma III
Technics of Intracardiac Surgery under Direct Vision
Henry Swan and Irvin Zeavin* (Unn of Colorado) state
that dogs at normal body temperature can tolerate total
cardiac inflow tract occlusion for 1% minutes with mnimal
nisk and for 4 mmutes with acceptable nisk but that there-
after the mortality rate increases Death may be due to
cardiac fibrillation or cerebral damage. The longest reported
total occlusion time with survival 1n the dog 18 10 minutes

Open heart operations utihizing hypothermia which de-
creases the risk of total inflon tract occlusion, were per-
formed on 16 patients with 14 good results and 2 deaths

Mernop —Hypotherma—Patients are anesthetized with pen
tothal® cyclopropane and ether and an endotracheal tube 18 1n
serted. They are then placed mn a tub of ice water at 2-4 C. until the
deep rectal temperature 15 70-80.6 F (12 20 minutes 1n this series)
Obese patients cool slowly and thin patients rapidly The lower the
body temperature, the greater the risk of cardiac arrhythmia but the
Ior[;fer circulatory arrest may be prolonged without danger of cere-
bral or other tissue damage. The temperature should be selected to
correlate with the surgical procedure. For pnlmos stenosis rare-
1y requiring more than four minutes of arrest, 7% F 1s adequate
and for interatnal septal defect, which requires six to mine minutes,
75-79 F may prove safe. For more complicated conditions lower
temperatures must be used and a higher risk accepted. After the
operation the patient 1s placed in the tub and rapidly warmed 1n
water at 45 C. Rapid cooling and warming reduce the harards of
hypothermia  When body temperature has returned to 896-93 F
the patient usually breathes well and 1s removed to the recov
ToOm. ery

Circulatory arvest —The heart is exposed through a trans-
bilateral fhoracotomy thro: the fourth mtr_rsgac:, the asmzms
vem ligated and an umbilical tape passed aromnd the superior vena
cava and intrapenticardial portion of the inferor vena cava. The
pericardiom 18 opened widely Occlusion 1s produced by hiting up
the umbilical tapes, and 45 seconds 1s allowed for the heart to empty

(4) Amn. Sorg 139385396 Agril, 1954
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A clamp 15 placed at the root of the aorta over the coronary arteries
to prevent movement of air if a septal defect 18 present and to pre-
vent coronary sinus flow from obscuning the field. The pulmonary
artcrg 15 clamped Tourmquets are tightened around the entire lung
root bilaterally to occlude the pulmonary veins and prevent entrance
of blood mto the left side of the heart, expecially with a septal defect.
The cardiac mcision 15 usually made betore the occlusion over a non
crushing clamp At the conclusion of intracardiac manipulation the
incision 18 clamped after the cheat has been filled with saline so that
the heart 138 beating under water and ail air 13 expelled.

In restoration of circulation the tourniquets on the lung roots and
pulmonary artery and aorta are removed rapidly and the tape oc
cluding the superior vena cava 1s loosened. Tie response of the
myocardium to the return of 2 work load 13 observed. When
of contraction smproves and return of oxygenated blood pinks the
myocardium, the inferior vena cava 13 gradually released. Complete
restoration of blood flow takes one to three minutes The cardiotomy
18 sutured and the pericardium loosely approximated.

Pure pulmonic valvular atenosis 15 repaired by opemng
the pulmonary artery just above the valve and incising the
valve 1n two or three places to the valve ring thus formmg
a bicuspid or tricuspid valve. Portions of the stenosed tip
may be excised Infundibular pulmonary stenosis common
ly a part of the tetralogy of Fallot 13 treated by exasion
The accompanving nterventricular septal defect should be
amenable to direct surgical repair Interatnal septal defects
are repaired with interrupted mattress sutures the last su
ture being tied and cut under water to prevent air embolism

The major complication of hypothermia, with or with
out arrest of circulation 18 ventricular fibrillation The
heart may be defibnllated by perfusing the coronary ciren
lation with a 1 mEq solution of potassium chlonde njected
prowumal to a clamp on the aorta about I 1n from its root
Following asystble massage should be tried alone If spon
taneous beat does not return calcium chlornide 1n simuilar con
centration should be 1injected cautiously Epinephrine should
not be used because 1t may mate fibnllation

[Thuesecmstnbehtﬂcdouhtﬁntt}nsdnmancnzww;hnicoi

W will come into greater nse. Muoch more experimental work
| be needed before it can be made as safe a3 desirable—Ed.]

Hypothermia as Adjuvant in Cardiovascular Surgery Ex
perimental and Clinical Observations H Wilham Scott, Jr
Harold A Collins and John H Foster® (Vanderbilt Unuv )
conducted extensive experiments on dogs which demon

(5) Am. Surgeom 20 799-812, Angust 1954
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strmted that hyperventilation 1s valuable in prevention of
fatal ventricular fibnllation duning cardiovascular surgery
under hypothermin A discrepancy 1n tolerance for eardiac
mnflow and outflon stasis in the hypothermic dogs was
also noted

Inview of the experimental results, hy pothermia was used

as an adjuiant to cardiovascular surgery m 11 extremely
poor risk patients with congenttal heart disease. Except for
two adults, they were aged 314 months to 4 years and had
severe congenttal pulmonary stenosis In nmine, hy pothermia
was used to reduce oxygen demands during extracardiac
surgery and 1n two to permit stasts cardiotomies with ntra-
cardiac maneuvers under direct viston. Immersion m 1ce
water for 12-30 minutes reduced the rectal temperatures of
nfants and children to about 30 C Immersion m warm
water was used to rewarm the patients after surgery Cya-
nosis disappeared during hy pothermia 1n seven children but
not 1n the one cyanotic adult No ventricular fibnllation
occurred during anastomosis between the subclavian and
the pulmonary arteries 1o seven patients with tetralogy of
Fallot mcluding one with a right aortic arch and vascular
ring compressing the trachea and esophagus Of the seven
two died the others did well Patent ductus arteriosus
found 1 two patients was successfully dnided 1o one the
other died of cardiac arrest believed due to cor pulmonale,
not to hypothermia Repair of an intenentricular septal
defect under direct vision was successful 1n one patient
but fatal in a second because of ventricular fibrillation n-
duced by at least two preventable errors use of cardiac
mflow and outflow stasis for too long a peniod (11 and 10
minutes respectively) and allowing arwr to be trapped n
the left ventricle when the defect was closed, resulting 1
coronary air embolism.

The only postoperatn e complication directly attributable
to hy pothermra was subcutaneous fat necrosis in two young
infants The expenimental and clinical obseniations indicate
that hypothermia offers advantages in cardiovascular sur-
gery which warrant its continued and more extensiv e use.

Controlled Cross-Circulation for Open Intracardiac Sur-
gery Physiologic Studies and Results of Creation and Clo-
sure of Ventricular Septal Defects are presented by Herbert
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E Warden Morley Cohen Raymond C Read and C Wal
ton Lillehe® (Univ of Minnesota) Controlled cross-ciren
lation was accomplished by a single mechanical pump which
circulated equal amounts of oxygenated blood from the
donor s artery to the recipients aorta, and venous blood
from the recipient 8 venae cavae to the donor s venous ar
culation

MeTnop —Healthy mongrel dogs were used, the recipients weigh
mg 9-18 kg and donors 15-32 kg Preoperative medication 1n
cluded 4-5 mg morphune/kg and 1/100 atropine, with 2%%
pentothal® sodium for anesthesia and endotracheal tubation. The
recipient was ventilated by a mechanical respirator while his chest
was opened. During cardiac by pass, the recipients lungs were
collapsed and the donor ventilated with 100% oxygen. Donor and
reciptent were positionted as shown in Figure 61 and B Plastic
catheters were used as cannulas. The donor’s femoral artery and
veln was cannulated (A4A4) then he was heparinized. The nght
common carotid artery of the recipient was cannolated, followed
by a thoracotomy azygos vein ligation and passage of umbihcal
tapes around the superior and inferior venae cavae (BB) The
pericardium was then incised anteriorly and the margins sutured to
the wound margins to elevate the heart into the operative field The
recipient was then given 0.75 mg heparin intravenously and the
jugular vem cannulized with the tip gulded 1nto the inferior vena
cave and accessory catheter holes positioned above and below the
occluding caval tapes (BB) The pump was then connected to the
cannulas (C) and set to deliver at a desired flow When arterial and
venous circuits were corinected and filled the pump was turned on,
the vemae cavae occluded, and right ventricle cardiotomy performed
with the creation, then immmediate closure, of a high ventricular
septal defect. Following repair of cardiotomy the recipient was
put on a mechanical respirator and the venae cavae ta radually
released. The pump was turned off and the chest doseﬁl? anymals
received 600 wnits of pemeillin intravenously once daily for four
to five days and 300000 umts of procane pemcillin and 05 Gm
streptomycin intramuscularly for one week

In 17 dogs cardiac mflow was completely occluded for 30
minutes while physiologic studies without cardiotomy were
made The 17 recipients recerved a pre set and reduced rate
of blood flow (10-30% basal cardiac output) As a group
they developed moderate hemoconcentration maximal arte
rial hemoglobin saturation and marked venous desaturation
with consequent increase m the coefficient of oxygen satu
ration A moderate degree of acidosis here appeared to be
beneficial augmenting the dissociation of oxyhemoglobin

In the cardiotomy group of 37 recipient ammals with

{6) J Tooracie Surg 28.331 343 Sertember 1954
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reduced rates of blood flow (10-30% basal cardiac output)
the operative mortality was 65%, due to frequent v entricular
fibrillation associated with an atomic myocardium With a
flow of 30-55% basal cardiac output, the operation was well
tolerated with 72% surviving

The danger to the canine donor 1s negligible 1f due atten-
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tion 1s paid to the blood groups and to air embolism. It
18 evident that the heart can withstand surgical manipula
tion 1f provided with well oxygenated blood in volume much
less than the normal basal cardiac output.

[More tume and expetience will be necessary to determine bow feasible
this very ingenions method 11 for operations oo the human beng —Ed)

Assisted Circulation by Pump-Oxygenator during Opera
tve Dilatation of Aortic Valve in Man, When a thoracic sur
geon 13 faced durning operation with a serously low aortic
pressure decreased coronary flow and loss of cardiac effi
ciency he normally has recourse to cardiac massage occlu
sion of the thoracic aorta and gravity or pump transfusion
of blood directly into the aorta above the clamp to mantain
coronary and carotid flow at least 1n part Jan Asrd D G
Melrose W P Cleland and R B LynnT (Postgrad Med
School London) decided that 1t would be more effective to
apply the pump-oxygenator throughout operation in paral
lel with the patient’s own heart and lungs as a form of
assisted circulation which could function i emergency asa
total replacement for heart and lungs if cardiac function
should cause sertous anwiety The indication for 1ts use
should be a patient seriously incapacitated by cardiac dis
ease amenable to surgery who would without some form
of assisted circulation be considered too great a nsk for
operation

This procedure was tried on a woman 32 who had
rheumatic heart disease with progressive dyspnea for sev-
eral vears and had been bedridden for six to esght months
Before operation the heart was fibrillating slowly the
pulse was small and slow rising and there were clear signs
of mitral mncompetence and aortic stenosis Previonsly
operation (even for acute appendiatis) had been refused
because of the severe sk With use of the pump-oxygenator
throughout a long cardiac operation coronary arcula
tion was mamntammed as measured by visible contraction
of the ventricle and the ECG A flow of 500-800 m] was
maimntained for 97 mmutes (estimated total flow 70 L.)
The patient’s total volume of arculating blood passed
through the machine about 15 times 1e for 97 minutes the
machine was responsible for 20-30% of the total cardiac out

. (7) Bot. M J 112241287 Jooo 3 1934
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put. Bleeding during and after operation was the most se-
rious problem Hemorrhage was due mainly to platelet loss,
though the effect of operation, transfusion of foreign blood
and the machine on clotting function 1s highly complex, and
other factors certamly operate also Methods are being de-
veloped for collection of fresh blood rich 1n platelets
Surgical Treatment of Rheumatic Heart Disease 15 dis-
cussed by Clarence Crafoord and Lars Werké® (Stock-
hoim) The most sustable patients for operation are those
with marked mitral stenosis, with little or no evadent regur-
gitation and with mamfest signs and symptoms of pulmo-
nary congestion—exertional or paroxysmal dyspnea cough
pulmonary edema or hermoptysis The smaller the heart, the
better the outlook. Patients with large hearts and chromc
congestive failure are poor nsks and unlikely to benefit
significantly from surgery Auncular fibnllation or previous
embolism 1ncreases the hazard slightly but are not contra-
indications per se. Some consider arterial embolism a defi-
mte indication for surgery as nisk of subsequent embohsm
1s reduced It 1s unlikely except in special instances that
substantial benefit can be gained for patients over 50
Contramdications to surgery are few subacute bactenal
endocarditis and intractable congestive heart fajlure Most
authorities consider rheumatic activity a contramndication
but Dexter believes that activity 15 more easily controlled
1f stenosis 18 reheved Mild involvement of other valves 1s
of Iittle importance 1s long as the stenosed mitral valve
18 mainly responsible for the disability
Long term follow-up studies are largely lacking but the
largest series followed for the longest time indicates that
benefit from operation may last for over five years in most
patients Mortality rates differ greatly bemg only 3% m
statically incapacitated patients 109 in those with progres-
sive symptoms and 30% 1n patients with severe symptoms
even at rest. Lowest mortality rates are reported by sur-
geons who have perfomed the most operations of this type
Hemodynamic studies before and after valvuloplasty m a
Stockholm series showed improvement 1n 60% +which was
pronounced 1n some patients In these patients subjective
umprovement has lasted up to three years No patient should
(8) Am. J Med 17 811825 December 1954
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be denied operation because of the seventy of the disease
as long as 1t 13 not complicated by other valvular lesions of
hemodynamic importance

Of all methods suggested or attempted 1n surgical treat-
ment of various valvular lesions caused by rheumatic fever
or other infectious diseases or of congemtal ongn, only
valvulotomies for mitral stenosis and pulmonary stenosis
have yielded results establishing them as practical therapy
The fevernish activity in research on pump-oxygenator
mechanisms for extracorporeal arculation promises results
that may soon be transferred to the operating room As soon
as 1t 15 possible to operate with blood propagated by some
other mechamism and the bloodless heart open to 1nspection
reconstruction of damaged valves will be carried out by
technics completely different from those now used, perhaps
combined with hypothermuia.

Results of Valvotomy for Simple Pulmonary Stenosis.
Maurice Campbell and Russell Brock® (Guy s Hosp., Lon
don) performed valvotomy m 92 patients and report results
m 58 (25 with and 33 without cyanosis) There were 27
males and 31 females, mostly aged 5-29 Most patients with
out cyanosis had an artenal oxygen saturation of 95% or
more whereas 1 most of those with cyanosis 1t was from
below 70 to below 85% Pulmonary valvotomy for s:mple
pulmonary stenosis 1s not a dangerous operation if done 18
time. Operative mortality m this series was 14% but five of
the deaths occurred 1n the first sxx operations and since then
1t has been less than 6%

Results were good 1n 46 of the 50 survivors, 11 of them
followed for four to six years 10 for three years 13 for two
years 13 for one year and 3 for some months only Of 25
cyanotic patients 7 died and 18 had good results color
improved i 2ll the heart became smaller i 10 and 12 with
evidence of mght ventricular strain before operation had
this to a less degree Right ventricular pressure was re¢
duced 1n nmine cyanotic patients who had heart catheteriza-
tion after operation nearly always to less than half of what
st had been before and on an average from 127 to 44 mm

Of 33 acyanotic patients 1 died 28 had good results and

(9) Brit. Heart J 17.229-246, Apeil, 1953
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4 had poor results All but I of 16 who had severe symptoms
preoperatively were greatly improved. Heart size was re-
duced 1n seven In all of 15 who had been catheterized the
right ventricular pressure was reduced postoperatively,
generally to between one half and one thurd the preoper-
ative level Only three patients had pulmonary regurgitation
postoperatively

1Vith improvement in cyanosis and increase in arterial
axygen saturation postoperatively, there was less polycy-
themia and hemoglobin percentages dropped to normal

The pattern of T inversion spreading across the chest
leads to V4 or further 1s common 1 severe cases of pul-
monary stenomis In 26 of 31 with this pattern there was
some improvement, and in half 1t was strilang Many also
had diminution of nght ventricular stramn after valvotomy

Pulmonary valvotomy reduces the systolic pressure 1n the
night ventricle, 1n all the 24 patients 1n whom catheteriza-
tion was repeated after operation 1t was reduced to less
than half of its previous level Average pressure gradient
fell from 122 to 42 mm. In the nine cyanotic patients the
average change was a fall from 151/6 to 50/4 mm wath
a pressure gradient of 32 mm This reduction took place
with little change in the pulmonary arterial pressure
which rose only from 14/6 to 18/7 mm On the average,
oxygen saturation in the systemic arterial blood rose from
78 to 94%, and the night-to-left shunt, expressed as a per-
centage of the systemic flow, fell from 37 to 5% The 15
acyanotic patients had similar results Average night ventric-
ular pressure fell from 135/2 to 62/1 mm., with a pressure
gradient of 44 5 mm., and there was only a small increase
1m pulmonary artenal pressure from 14/7 to 17 5/7 mm The
pressure gradient 1s the most satisfactory measure of the
operative results

Indications for surgery are moderately severe or progres-
srve symptoms, a large heart with a cardiothoracic ratio
of 54% or above, the pattern of T inversion across the
chest leads generally to Vy, and a systolic night ventnicular
pressure of over 100 mm. Hg The ECG gives more informa-
tion than heart catheterization

Valvotomy for simple pulmonary stenosis 1s a more satis-
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factory operation than either direct or anastomotic opera
tions for Fallot's tetralogv for 1t more nearly achseves the
tdeal of restoring the heart to almost normal. In nome of the
patients has the stenosis become worse during the persod of
observation

Mechanical Principles in Surgery of Aortic and Mitral
Incompetence are discussed by R. C Brock! (Guy's Hosp.,
London) Although operative treatment of cardiac valvular
stenosis 18 often successful, no satisfactory surgical method
for cardiac valvular incompetence has been devised Pros-
theses made of foreign substances are poorly tolerated by
the heart The use of pericardium to fashion a useful fune
tioning valve to correct leakage of the mcompetent valve 18
not very satisfactory The flap of pertcardium 1s thin and
supple soon after surgery, then becomes fibrotic and shrinks
to a sohid cordlike mass of tissue with little or no phability
It 15 extremely difficult to place the flap accurately so that
1t acts to correct the mncompetence but does not obstruct the
flow of blood past the valve The axial stream of the blood
duning regurgitation 13 so powerful that the pericardial
flap 18 projected through the valvular opemng, thus not
correcting the regurgitation and adding to the obstruction

The valve ring 18 dilated 1n many cases of regurgitation,
addng functional mcompetence to the organtc. Functional
tricuspid mncompetence 13 secondary to right sided failure
from pulmonary hypertension and mutral stenosis and 18
often corrected by medical management of the failure or by
surgical correction of the stenosts Valve mcompetence may
he agssociated with myocardial weakness and difatation 1
an gcute febrile or toxic liness With organic nutral mncorm-
petence, the valves do not meet because of some absolute
shortening of the cusps However as the heart begins to
fail the ring dilates and secondary functional shortening ag-
gravates the existing tmcompetence thus setting up a vicious
arcle of worsening incompetence and increasing dilatation

Pericardial flaps designed to correct aortic incompetence
often fail because of fibrosis and prolapse through the valve
during systole.

Psychologic Observations of Patienta Undergoing Mitral
Surgery Study of Stress in 23 women and 9 men (median

(1) Brit. Heart J 16 317323 July 1954
~
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age 37) with mitral stenosis 15 reported by Henry M Fox,
Nicholas D Rizzo and Sanford Gifford* (Harvard Med.
School) They were interviewed by psychiatrists pre- and
postoperatively Understanding of long term adaptation to
limitation of activities provided a bachground for recogni-
tion of emergency defenses developing before and after oper-
ation Interviewmg focused on emotionally meaningful ma-
terial concerming adjustment to hmmted actiities and on
feelings and phantasies about the operation.

Effect of learning that he had heart disease depended on
the stage of the patient s emotional development, life crrcum-
stances and personality Awareness of dyspnea was a redhs-
tic response to mcreasing disturbance of cardiac funchion
but could be mfluenced by psychologic experiences Long
term psychologic defenses included narcissism and submis-
sion to higher power and activity Emergency defenses -
cluded 1mmobilization hysterical amnesia or depersonaliza-
tion belligerence, excitement and desperate demal. In some
instances the stress was so severe that the patients seemed
virtually defenseless and were close to panic. One woman
who feared that her heart mght stop beating was the only
patient who had operative cardiac standstill. Another wom-
an who was terrified that she would not survive died 21
hours after operation. In a few instances the psychologic
defenses were inadequate and unsuccessful to such extent
that the patients bordered on psychosis Nine patients with
successful operations were elated or euphoric and most of
these expressed loving gratitude to the surgeon For some
the surgeon represented a divinely guided father figure,
others regarded um more as an undifferentiated protective
parent (essentially a mother) One patient, however phanta-
sied the surgeon as a sadistic attacker

The most important psychotherapeutic infinence was of
course, Buccessful outcome of the operaton Elation was an
understandable response, and for some the escape from death
sigmfied atonement for past guilt as well as rescue from
crippling disability and the threat of separation from fnends
and family

The patient chose whether he wanted to know the exact
date of operation this allowed hum to use his charactenistic

(2) Paoychoscm. Med. 16:186-208, Alay June, 1954
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1
way of dealng with stressful mtuations The psychiatric
mterviews provided many patients an opportumity for ex
pression of anxious feelings and frightening thoughts

[For mary years this surgeon has realized that it 15 yery dan to
perform an operation on & terpfied gﬂmt Thote who sre sure they
are gowng to die often do oa the table or shortly

d
elective operation sh
Clective < [ée:n“ gwuutl: &ljc;t_bﬁd-u]ndu'tnkm when a patient 13 in panic

Commissurotomy in Treatment of Mitral Stenoss, P
Santy and P Marion?® analyzed results of 152 operations per
formed from March 1951 to December 1953 during which
time technic was modified considerably Anterior submam
mary thoracotomy through the third space was abandoned
mn favor of axillary thoracotomy by resection of the fourth
nb Systematic use of intravenous and intrapencardial pro-
caine hydrochloride was gradually abandoned mtrapen
cardral mnjectton 18 used only occasionally when the mvo-
cardium 13 extremely sensiive Operation 13 performed un
der continuous electrocardioscopic control The route of
penetration 18 the left auricle reached by imnasion of the pert
cardium parallel to the phrenic 2 cm above it Trials using
the superior vein resulted in two successes and one failure
This route 18 more difficult and 13 farther from the mutral
ortfice than that passing through the auricle.

When the stenosed onfice 18 explored digitally the fol
lowmng types are encountered flexsble which 18 easy to
enlarge with the finger fibrous which may be annular
valvular or subonficial requining mstrumental commissurot
omy those with nsufficiency and calafication which are
seldom operable. Apparently there 1s no correlation be-
tween the patient’s age or duration of disease and the ana-
tomic lesion In the last 127 cases instrumental commussur
otomy was done 1n 45 the proportion was even hugher 1n
the last 50 cases

Experience with the operation demonstrated the great tol
erance of the human heart and has led to longer operations
1n successive stages 80 as to achieve as nearly as possible
the normal dimenstons of the mutral orifice Instrumental
commissurotomy carnies no more rish than purely digital
manipulation

(3) Lyon chir 49 $45.351 July 1954
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The aim of operation 1s to widen the mitral orifice to two
fingers diameter or 3 cm During operation an attempt 18
made to control the result obtamed by direct auscultation of
the heart by the surgeon Disappearance of murmurs after
commuissurotomy 1s a good criterion of the effectiveness of
mtervention Manometry 1s carnied out by puncture of the
auricle before and after valvulotomy Usually after operation
auricular tension decreases by one-half

Over-all mortality was 13% with no deaths among the
last 15 patients Mortality was much higher m men (22%)
than 1n women (8%), even though the proportion with sinus
rhythm was the same 1 both More men were 1 serious
condition with severe pulmonary hypertension Risk 1s max-
mal 1 patients with irreversible cardiac insufficiency
Thromboses 1n cases with continuous arrhythmia present a
great nisk of embolism during and after operation perhaps
the venous approach will improve the prognosis Embolic
types 1n sinus thythm on the contrary appear operable and
benefit should follow The youngest patient operated on was
13 the oldest, 49 Children tolerate the operation well Op-
erative risk appears to be related to the stage of disease, a
major reason for not postponing operation, when symptoms
Justify it.

Physiopathologic Concepts of Mitral Valvular Disease
Review of 225 Cardiotomues. Tohn Storer Philip Lisan, J
Ernest Delmomico Jr and Charles P Bailey* (Hahnemann
Medical College) analyzed certain phenomena observed m
the hiving heart at the time of cardiotomy and correlated
findings with information available when preoperative diag-
noses were made. There were three groups of 75 patients
each who had cardiotomy (1) patients with pure mrtral
stenosis, (2) those with predommant mitral stenosis and
regurgitation estimated at less than 10 cc./ventnicular sys-
tole and (3) those with pure mitral msufficiency Shght
stenosis was often present but was never a sigmificant le-
sion

Preoperative diagnostic error ranged from 27.75% m
group 1 to 65% 1n group 3 Error in diagnosis apparently
ncreases proportionately with the appearance of mitral in-

(4) JAILA. 135 103106, May 8 1954
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sufficiency, conversely, pure mitral stenosis 18 often present
when an erroneous diagnosis of concomitant mitral 1nsuffi-
ciency 1s made.

Average age was highest 1n group 3 Though 1t 13 be-
lieved that the earliest mitral lesion 1n rheumatic fever 13
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incompetence, 1n some patients wmn group 3 predomnant
mitral msufficency was probably an end result of mitral
disease and 1s hardly comparable to the insufficiency seen
1n early rheumatic disease of the mitral valve.

In groups 1 and 3 the ratio of women to men was about
3 1 and i group 2 appromately 1 1

-
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In groups 1 and 2, the madence of fibnillation and of
normal smus rhythm was about equal, but 1 group 3 the
merdence of fibnilation sharply mcreased (Fig 62), possibly
due to a greater atmal dilatation which often results
fibrillation It was found that fibnllation predisposes to atrial
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thrombosis (Fig 63) whereas insufficiency antagomizes the
tendency for coagulation to occur within the left atmal
chamber

Of the total series 41.3% of the valves were partially
calafied and 587% were flexible or thickened (Fig 64) In-
adence of calafication was highest (76%) 1n group 2 Ina
dence of embolization roughly paralleled that of left atral
thrombosis except 1n group 2, where a relatively higher
rate of embolization 13 noted. Possibly the great number of
calafied valves 1 this group s responsible for the dis-
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proportionately lugh number of emboli found 1 this group

[Bauey deserves much of the credit for the revival of interest in the
surgical correction of mutral valve lesions. His observations and remacks
on this subject are therefore always of value—Fd]

Mitral and Tricuspid Valvotomy for Mitral and Tricuspid
Stenoms Judson T Chesterman and Wilblam Whitaker®
(Sheffield England) report on a woman, 22 who had
breathlessness on exertion after chorea at age 15 At the
time of treatment dyspnea occurred after she climbed only
aix stairs A chagnosis of tricuspid stenosis was suggested

™ (5) Am Hewrt] 48 631636, October 1954,
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by gant “a” waves 1n the jugular venous pulse, presy stohic
hepatic pulsahon loud rumbling diastolic murmur with
presystolic accentuation 1n the tricuspid area, tall ‘P” waves
1n lead II of the electrocardiogram and night auncular en-
largement on <-ray

Blood pressures recorded at cardiac cathetenzation
supported the clinical diagnosis Absence of pulmonary hy-
pertension was confirmed and an abnormal blood pressure
gradient was found between nght aurcle and ventricle
Auncular blood pressure was 5 mm Hg higher than the
ventricular blood pressure i diastole and 12 mm Hg higher
dunng auncular systole, when an abnormal auricular pulse
pressure of 10 mm Hg was recorded.

Despite the fact that pulmonary capillary and pulmonary
artery blood pressures were only shightly raised at rest mi-
tral valvotomy was performed rather than tricuspid valvot-
omy since the mitral stenosis appeared to be the most likely
cause of dyspnea Furthermore, 1t seemed probable that
relieving tricuspid stenosis would increase the output of the
night ventrnicle and possibly precipitate acute pulmonary
edema 1n the presence of mutral stenosis

The patient noticed shght relief from exertional dyspnea
postoperatively but a few months later began to have
attacks of paroxysmal tachycardia durning one of which
she lost consciousness Intracardiac blood pressure records
which showed a difference of 12 mm Hg between nght
auricle and ventricle 1n aunicular systole, suggested that
zuncular systole played an important part in filling the
night ventricle with blood and the bout of unconsciousness
was believed to result from an attack of paroxysmal tachy-
cardia which made auricular systole ineffective and thus
produced madequate night ventricular filling and a fall 1n
cardiac output To prevent unconsciousness with subse-
quent attacks of tachycardia and to prepare the patient for
the onset of aunicular fibnllation 1t was essential to rehieve
the tricuspid stenosis Although an abnormal blood pres-
sure gradient between night auricle and ventricle a month
after tricuspid valvotomy indicated some tricuspid stenosis,
subsequent regression of the grant a” waves and subjective

;impro\cmcut suggested that the operation had been bene-
cial
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Clinical and Laboratory Manifestations of Postcommis
surotomy Syndrome occurring m 10 of 16 patients 10 days
to 7 months after mitral commussurotomy are reported by
Samuel K Elster Harison F Wood and Robert D Seely*
(Mount Sina1 Hosp New York) Seven patients had mul
tiple attacks The syndrome consisted of chest pam and
fever with less prominent and frequent cough hemoptyms
dyspnea arthralgias and evidence of pericarditts and pleu
ritis, with leukocytosis and elevated erythrocyte sedimenta
tion rate Bactertologic studies yielded negative results
Pentaillin prophylaxis was meffective and antibiotics failed
to modify the course Salicylates appeared to shorten the
illness

No significant change 1n antistreptolysm O titer oc
curred The C reactive protemn was the most sensitive lab-
oratory test for the syndrome and the most useful 1n man
agement This 15 an abnormal protein, absent from normal
blood but appearing as an acute phase response i various
abnormal conditions such as trauma infections necrosis
neoplasia and granuloma formation It has been character
1zed by free electrophoresis as a beta globulin and 1s ap-
parently combmed with lipid i vivo Its major applica
tion has been 1n acute rheumatic fever as an excellent 1n
dicator of the mflammatory reaction and hence a useful
guide 1n management

Present view of the pathogenesis of the postcomuussurot
omy syndrome 1s that 1t represents bouts of an exudatve
inflammatory process involving the pericardium and pleurae,
probably developing 1n response to surgical trauma and
as a reaction to foreign material introduced at operation
The rheumatic process may be involved in some undeter-
mmed way The salutary effects of salicvlates and adreno-
cortical hormones reported by others may be ascribed to
their suppression of the mnflammatory reaction The syn
drome appears to be benign self imited and without adverse
effect on prognosis

Cardiac Enlargement Following Mitral Commissurotomy
as observed i serial roentgenograms in 20 patients fol
fowed six months to two years after operation 1s discussed

(6) Am. J Med. 17 826838 Decamber 1954
-



THE HEART 271

by Lows A Soloff and Jacob Zatuchni’ (Temple Unn )
Cardiac enlargement 1s anatomic evidence of an undesir-
able load 1mposed on the heart. Mitral commissurotomy 18
based on the concept of at least partial passive distention
of the portions of the heart proximal to the obstruction,
therefore, if successiul, commssurotomy would be expected
at least partly, to deflate the proximal chambers Actually,
1 most cases, an mcrease 1n size not only of those cham-
bers but of other portions of the heart was observed.

Six months was the time of maximal benefical results
of mutral commissurotomy from the x-ray viewpoint Four
patients had no change in over-all size, 5 had a mimimal over-
all decrease and 11 had a larger cardiac shadow The most
stnking change 1n the anterior projection 1s decrease or ab-
sence of the left third segment, which may give an 1llusion
of a smaller shadow Actually the left ventricular segment
appears (when studied by superimposed tracings) more
rounded. In the left anterior oblique projection, the poste-
nor border 13 not 8o rounded, as commonly seen with exces-
sive enlargement of the left ventricle but 1s rather obhiquely
linear with inferior angulation Enlargement of the nght
ventricle 1s more striking, as judged in the same projection
by imncreased curvature of convexity and encroachment on
the anterior free space. In no instance in which the left
atrium could be delineated was 1its size decreased. In three
nstances definmitely increased dorsad displacement of the
barnum filled esophagus was noted, and 1n two there was
mcreased promience of the left third segment.

Findings of over all enlargement of the cardiac shadow 1n
55% of 20 patients of apparent enlargement of the nght
ventricle 1n 60% of at least no decrease of the left second
segment 1n 85% and of no decrease of the left atrium (ex-
cept that due to amputation) 1n all instances, and actually
an increase m some are indications that if enlargement
of structures proximal to mitral stenosis are due 1n part
to passive distention because of obstruction the surgeon
has failed to relieve the obstruction Indeed, roentgenolog-
cally these individual 1d be r

y mndividuals would be regarded as worse than be-
fore operation The minimal dimmnution n heart size 1n five

(N Am. J M Sc. 228:5769 Joly 1954
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pattents 15 attnbuted prinapally to a natural remission from
a preoperative event precipitating heart failure.

It 15 concluded that permanent cardiac enlargement may
be due occasionally to surgical production of marked mutral
regurgitation but 1n most cases 1s due to precipitation or re-
activation of rheumatic fever (7 of 11 with larger cardiac
silhouettes) Rheumatic carditis would best explam the
generalized cardiac enlargement and predomnant failure
of the weaker night ventricle,

Results of Pulmonary Valvotomy and Infundibular Re-
zection w1 100 Cases of Fallot’s Tetralogy are reported by
Maurice Campbell, D C Deuchar and Russell Brock® (Guy’s
Hosp London) Infundibular resection only was performed
1 45, all others had pulmonary valvotomy but 18 needed
mnfundibular resection as well. Most patients were children,
only 2 were under 5, nearly a third 59 and nearly a third
10-15 Age range was 4-34 The first 61 operated on were re
examined and analyzed fully for comparison with a previous
series of 165 patients having anastomosis, almost always
subclavian pulmonary

Both direct operations can produce excellent results and
two-thirds have good or very good results 1e, leading a
nearly normal quet life, One sixth showed some improve
ment one-sixth died a5 result of the operation There was
not much difference between results of the two operations
but valvotomy (gross mortality 11%) scems reasonably safe
and infundibular resection (mortality 18%) more dangerous
Infundibular resection rarely fails to produce good results 1z
survivors whereas after valvotomy alone or combimned a
Jarger proportion have only shght or moderate improve
ment In a few improvement could not be accurately as
sessed at first excellent results were evident 6 or 12 months
Iater 1n some cases that seemed unsatisfactorv immediately
after operation.

Improvement 1n what these patients can do 13 as great as
after anastomotic operations with the same reduction m
cyanosis and i polycythemia and hemoglobin percentage
the mean 1m those with good and very good results faling
from 128 to 103% Improvement in color and clubbing may

¢8) Bric M J 2:111122, July 17 1934
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be even greater than after anastomosis Some lose all cya-
nosis at rest and a few even after exertion In these, oxygen
saturation of arterial blood becomes normal and nght-to-
left shunt 1s both dimimsshed and reversed

The heart tends to become larger after both direct and
anastomotic operations, the cardiothoracic ratio rising from
a mean of about 49 to 53 555 1n a few months and remam-
ing at or a httle under this dunng the next few years
‘When the clinical result 1s particularly good and cyanosis
abolished, heart size may increase more than usual Some
mncrease 1 heart size 1s to be expected because the right
ventricle 1s still working against systemic pressure and the
patient much more active.

The cnticism that direct rehief of stenosis will raise
pulmonary pressure and produce a condition like Eisen-
menger s complex 1s unsound Eiven when blood flow to
the lungs 1s greatly increased and the patient can be much
more active stenosis has not been relieved so completely
that high night \entnicular pressure 1s transmitted to the
pulmonary trunk In most cases although obstruction 1s
less catheterization still shows a large pressure gradient
across the site of stenosis Only one patient, who was
acyanotic, with nght-to-left shunt reversed, had a small 1n-
crease of pressure in the pulmonary trunk.

Striking 1mprovement resulting from direct or indirect
mcrease of the blood flow to the lungs has perhaps over-
emphasized stenosts and mimmized the ventricular septal
defect and overniding aorta So long as the ventricular sep-
tal defect remamns the night ventricle will have increased
work and be exposed to nisk of strain Future difficulties
howeser, are no reason for wathholding the great advantages
that anastomotic and direct operations can gne, though
treatment of Fallots tetralogy will not be ideal until the
ventnicular septal defect can be closed.

Ths is an excellent citical review of the valne of the operations
valvotomy and fofundibular resectsons by their onxmato?’f

F:
tributions of Broch will always be held as important.—Ed.}
Atrial Septal Defects New Surgical Approach and Ding-
nostic Aspects are discussed by Viking Olov Byérh, Cl Cm-/
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foord, Bengt Jomsson, Sven Roland Kjellberg and Ulf
Rudhe? (Karolinska Hosp, Stockholm) Before an atrial
septal defect can be treated surgically, its size and location,
other heart malformations and the hemodynamics of the
heart must be investigated Heart catheterization 18 peces-
sary to verify the diagnows, calculate the amount of shunted
blood and measure pressure 1n the pulmonary artery Re-
sults of catheterization may be misleading when the defect
1s close to the valvular plane When the mamn stream of
blood 18 directed toward the tricuspid onfice and directly
expelled into the night ventricle, with negligible mixsng m
the right atrium, a ventricular septal defect may be wrongly
diagnosed from the results of the blood gas analysis Ab
normal return of pulmonary vens to the superior or infe-
rior vena cava must be differentrated from an atrial septal
defect. Passage of a catheter into the left atrium 1s not proof
of the latter because the catheter may have passed through
a patent foramen ovale and a left-to-nght shunt may be
created by an abnormal venous return The diagnosis can
only be made 1f 2 loop of the catheter or & balloon attached
to the catheter t1p and expanded by contrast medinm can
pasgs 1n both directions between the atrna

A night-to-left shunt has not been demonstrated after 1n
jection of contrast medium 1n the saphenous vein in cases
of uncomplicated atnal septal defects Pressure recordings
from the left and right atrium 1n 39 cases of atnal septal
defect or patent foramen ovale revealed that pressure was
higher 1n the left atnum during the entire cardiac cycle 1m
30 and higher 1n the night atrum 1n 9 with hypertrophied
night ventricles

The anatomic features of the septal defect may be visual
1zed by angiocardtography with the use of an mfatable
balloon fixed to a catheter and expanded by contrast me
dium The tip of the catheter 15 introduced mnto the left
atrum through the saphenous vein The catheter has chan
nels drilled 1n a retrograde direction so that the medium 18
mnjected 1n the direction of the blood stream through the
septal defect and unwanted reflux to the pulmonary vems
18 prevented Usually 1.2 ml /kg of a 70% solution of dio-
drast® or urokon® 15 mjected 1n less than one second and
rapid x rays taken The technic also detects the presence of

N (9) Acts ehlr ecandlnay 107 492513 1984
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a complicating mitral stenosis but does not exclude a co-
existing abnormal venous return This method was used
1n nine patients with severe symptoms 1n whom the defect
was close to the atrioventnicular plane
One method of surgery icludes dissection between the
left and nght atral walls A suture 1s anchored i the
right auricular wall at the base of the aorta and another
behind the inferior vena cava and the two are tied together
over a piece of fibrin foam mn the dissected groove between
the auricles The authors used this method in one case
and the patient died It 1s good only for small defects high
1n the septum A modification of the method was used in 12
patients, of whom 10 survived
Tecanic—The right chest 18 entered through the bed of the sixth
rib. The pericardium 18 opened m front of the phrenic nerve. Supe-
rior and inferior vena cava are dissected free at their entrance in
the right aunicle. A groove 1s dissected between the two atria, start-
g between the superior vena cava and the nght supenor pulmo-
mary vein and coptinumg until the cressing of the muscle bundles
from one auricle to the other 1s seen, and extended down to the
nferior vem cava. A finger 1s introduced through the right aunicu-
lar appendage to palpate the defect and the two atria. Guided by the
finger 1n the atna, the nesdle is introduced behind the defect. If a
septal nm remains the needle is gmded within this rrm and intro-
duced at the root of the aorta 1 2 cm. behund the origin of the rnight
coronmary artery The curved needle 1s introduced subendocardally
until the valvular plane 1s reached at which pownt 1t 15 rotated over
to the night to avoid the coronary sinus and bronght out behind the
wnferior vena cava. If there 1s no septal rim 1n the valvular plane,
the needle 1s directed through the upper border of the interventricu-
lar septum. If it 1s rotated when the valvular plane 1s reached, it
will pass obliquely from the right side of the mterventricular septum
over to the left side and thus danger of damaging the bundle of
Hiss 15 diminished. The needle 18 brought out ugh the left
auncular wall as close to the atrioventricular border as possible.
Heavy (no 4 or 5) silk thread that has been passed with the needle
around the atnal septal defect 1s tied over a piece of fascia or muscle
from the chest wall to prevent cutting through the dissected groove
between venae cavae and night pulmonary veins The thread 1s drawn
taut until the palpating finger finds the defect completely closed,
!Tbcdafmcflepuldcfectsmﬁiehcartrunamjmeofthehst
;mmuzopruor?umlmmsamdemumammmdnr
closure
thoracic surgical cel:t.gn.l_Ed.]m‘;‘hl defects oae of the yery best
Ventncular Fibnllation during Cardiac Surgery n 30
patients 18 reported by B B Milstein and Russell Brock.!
Recovery occurred 1n only 2 of 16 observed from 1948 to””

(1) Guy's Hoep. Rep. 103213259 1934

E
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1952 and 1n 7 of 14 1n 1953-54 Ventricular fibnllation can
be caused by a wide vartety of mechanical and electrical
stimult and by toxic doses of many drugs When 1t occurs
during surgical operations the cause 1s usually myocardial
anoxia which may be part of a generalized anoxia due to
respiratory obstruction or to madequate ventilation dunng
anesthesia Durning cardiac surgery, anoxia 13 more often
local, affecting only the heart as a result of impaired coro-
nary flon Likelihood of arrculatory failure 1s much greater
if coronary arteries are diseased, in which case normal
rhythm seems more difficult to restore In the present serses
primary causes were temporary arculatory obstruction
(3) mjection of epinephrine for asystole (7) intracardiac
mampulation (5) sudden acute hemorrhage (3) pricking
or mcsing of mvecardium (3) hypothermia (3) myjection
of diodone (2), asystole, with epmephrine (3) and doubt
ful (1)

If the pulse has disappeared when the thorax 18 not open
and no ECG 18 mn use diagnosis should be made by m
mediate thoracotomy Even if the heart 13 still contracting
1t may be so weak that manual assistance of its action 18
necessary Furthermore the open thorax allows repetiion
of fibrillation (which often occurs within 30 minutes) to
be dealt with rapdly

Principal measures used 1n treatment are pulmonary
ventifation cardiac massage ncrease of coromary blood
flow by tilting the operating table head down or by direct
aortic transfusion (preferably with oxygenated blood) re-
lief of valvular obstruction and use of procaine hydrochlo-
ride epinephrine, calcium chlonde and electric shock Pro-
camne (50-200 mg ) was effective in nine episodes of fibnlla
tion. Electnic defibrillation was effective 1 6 of 14 episodes
m 10 patients When other methads have failed, epinephrine
may be used to convert a feeble fibrillation to a coarse on,
which may then respond to massage procaine or electr¢
shock. Desoxyephedrine and nor-epinephnine injected inte
the heart that 1s beginning to fail may prevent ventricular
fibrillation but are not effective after 1t has occurred

1f normal heart action can be restored complete recov-
ery from ventricular fibnillation should result in every case
without neurologic sequelae so long as circulation has been
, maintamed by cardiac massage from the moment failure
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13 noted Age and type of operition or of heart disease ap-
parently do not mnfluence the outcome. The most important
factor militating against success 1s gross anoxta of the myo-
cardium before operation

Problem of Cardiac Arrest 1s discussed by Hugh E.
Stephenson Jr (Umv of Missournt) J Willam Hinton
and I, Corsan Reid® (New York Umiv) Cardiac arrest 13
any sudden failure of the heart to maintamn arculation. The
heart 18 composed of two dissimilar types of tissue, the spe-
cific tissue and the common myocardium In the specific tis-
sue, every smgle umt or fiber can form a stimulus autono-
mously without outside mfluences This automaticity does
not exist 1n the common myocardium The auricles are rich-
ly supplied with vagal fibers while the ventricles have none.
As long as there 1s a single healthy fiber 1n the speafic tis-
sue, conduction will be normal. The common myocardium
never origtnates a stimulus but responds to stimult recerved

There are only two causes for sudden failure of the heart
to mamtamn arculation One 18 ventricular fibrillation 1
which too many contractions occur by single contractile
elements disconnected from each other and without co-ordi-
nated action with the result that no bleod moves out of
the heart. The mechanism of ventricular fibrillation 13 not
understocd The other 18 cardiac standstill or cardiac
asystole 1n which there 1s failure of the ventricular specific
tissue to form a stimulus Cardiac standstill 13 due to (1) dis-
case of the ventricular specific tissue, (2) depression of the
remaming functioning elements by drugs or anesthetic
agents and (3) reflex suppression of stimulus formation 1n
the auncle. Anowa retention of carbon dioxide and re-
flexes probably are not important 1n causing cardiac arrest.

Ventneular fibrillation can be treated only by electric
defibrllation Treatment for cardiac standstill 13 early mas-
sage to bring blood supply to the common myocardium
and the brain Both ventricular fibrillation and cardiac
standstill can be prevented by frequent small doses of atro-
pne except possibly in fibrillation caused by hypothermua
and cardiac manipulation.

Studies on Cardiac Arrest Relationship of Hypercapnia
to Ventricular Fibrillation. Will C Sealy WV Glenn Young »

’

{2) Kew York J 1Med S5 $10-514 Feb, 15 1955, r
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Jr and Jerome S Harns? (Duke Umv ), 1n a study of the
cffect of vagal stimulation 1n dogs breathing 20% carbon
dioxide and 80% oxygen, found that hypercapma markedly
mncreaged the duration of cardiac asystole. With respiratory
muxtures of 30-40% carbon dioxide, the duration varied di
rectly with the degree of hypercapnia Acute hypoxa, con
versely, actually decreased asystole produced by vagal stim
ulation With prolonged hypercapmiz, the dog s tolerance to
severe respiratory acidosis was notable. Despite repeated
vagal stimulation, cardiac arrest was never produced In
three instances, however, ventricular fibrillation was noted
when the dog was allowed to breathe room air after a long
penod of hypercapnia Significant ECG changes always oc
curred before posthypercapneic ventricular fibnillation, ve.,
changes 1n T waves, increase 1n intraventricular conduction
time, ventricular extrasystoles and auriculoventnicular dis
sociation

Because of the similanty between the ECG changes of
hyperkalerma and those in the posthypercapneic period,
studies on plasma and tissue potassium were made on dogs
and rats These showed that the potassium level increases
during hypercapma, with a further increase darmng the
posthypercapneic period which may paraliel the occusrence
of ECG changes The most obvious explanation 13 that the
changes are due to hyperkalemia though plasma potassiim
does not reach levels usually expected to cause ventricular
fibrillation Some findings suggested that hypercapnis may
make the heart more sensitive to potassuum. When con
stent infnsion of potassium was given hypercapnia for a
short time caused marked arrhythmias at 9 mEq /L which
wag within the range of potassium levels 1n posthypercap-
netc fibrillators This plasma potaasium concentration did
not cause simular severe arrhythmias 1 dogs given potas
sium chloride intravenously and breathing ambient air

A review of 24 chinical records of unexplamed cardiac ar-
rest indicated that hypercapnia posmibly oecurred m 21 In
one case arreat developed just after release of an extremuty
tourmiquet that had been i place 45 minutes In two, onset
of arrest occurred duning induction of anesthesia.

N ®7 Thboracle Surg. 28 447462, November 1954
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Since expenimental findings suggest that hypercapnia 18
a factor 1n the pathogenesis of cardiac arrest and that the
critical period 15 the immediate posthypercapneic pertod,
possible preventive measures would imclude prevention of
hypercapnia by adequate ventilatton and constant observa-
tion of the ECG, so that signs of impending ventnicular
fibrillation can be appreciated early, before other evidence
of impaired circulation appears Posthypercapnerc ventnicu-
lar fibrillation can be prevented by intravenous injection of
20% glucose and 3% sodium chlonde when warming ECG
changes develop

Further studies on metabolic changes during surgery are
needed. It seems likely that causes of undetermined car-
diac arrest lie within this category rather than from simple
reflex changes hypercapnia, hypoxia or drug toxicity

Major Neuropsychiatric Residuals Following Resuscita-
tion from Cardiac Arrest Prelmunary Observations with
Report of Three Cases Richard V Freeman Lows M
Berger, Sidney Cohen and Wilbur A Selle* (Univ of Cal-
ifornia) state that although prompt thoracotomy with car-
diac massage for asystole 18 resulting m an increasing
number of survivors, some patients sustain irreversible
damage to higher nerve centers and have major neuro-
psychiatric residuals Of three such survivors two had van-
able degrees of head trauma before the anoxia from car-
diac arrest and one had residual brain damage due to the
cardiac arrest alone. The neuropsychiatnic residuals m-
cluded loss of recent memory, mability to re-learn ataxias
emotional lability and intellectual imparrment with loss of
mtegrative capacities. -

Case 1—DMMan, 27 fell and injured lus head and because of no
blood pressure, respirations, heart sounds or pulse was pronounced
dead. Thoracotomy and heart massage led to spontaneous cardiac
contractions after an estumated 5-15 minutes, Postoperatively he was
in ghock and coma and a tracheotomy was performed. He pesded
constant care because of memory loss disorientation, visual and
tactile agnoma, ataxia of the extremities, abnormal EEG low 1Q
and emotional mstability and after two years continued to meed

Case 21.‘ llr‘!‘llng 29

~\Woman with Raynaud s di d
during a sympathectomy A lhomycr;omy anst;mc;'rd}zc ma::ct
4) JADLA. 155 107 109 May 8 1954,
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started within 1 minute and the heart began to heat spontancously,
artficial respiration was required for 12 mingutes, Shep'?;s n comz
for 24 hours. After 18 months of hospital care she remawned seriously
incapacitated because of emotional lability, ent of onenta
tion, memory and function, silly and immature vior dysarthria,
moderate cerebellar ataxia, low 1Q, low frustration tolerance and
poor motor control,

Case 3—Woman, 27, was 3 months pregnant when struck by an
automobile, sustaining a severe head fracrure, fractures of the
arms and pelvis and a traumatic dinphragmatic hernia. During a
tracheotomy, cardiac standstill oceurred. A thoracotomy and cardiac
massage were performed and the heart began spontaneous beating
after 75 seconds. She had an abortion a few days later In the next
36 months she had marked emotional lability abnormal EEG nu
tribional problems, incontinence, no testable 1Q, r memory and
attention span, impaired manipulative ahilities, Pcof? spastic hemt
plega and nght spastic hemiparesis.

HYPERTENSION

Further Studies of Physiologic Principles Underlying
Treatment of Essentlal Hypertension by Surgery and
Thiocyanates Loyal Davis Howard A. Lindberg Victor
G Bernhard and Thomas C Douglass® (Northwestern
Umnv ) believe that sympathectomy should be performed on
1y on patients with high diastolic hypertension who are or
become resistant to thiocyanates Thiocyanates are thought
to produce depletion of sudanophilic granules in the three
layers of the adrenal cortex. Histochemical studies have 1
dicated that sudanophilic granules are probably steroids
Morphologic evidence suggests that 11l-oxygenated cort
costeroids are secreted by the zona fasciculata, which atro-
phues following hypophysectomy in the rat but may be re-
stored by administering adrenocorticotropin. Hormones of
galt-regulating type appear to be secreted princpally by
the zona glomerulosa, which atrophies and becomes nactive
when desoxycorticosterone acetate 18 given,

To determine whether these changes in sudanophific
granules following thiocyanate admumstration correlated
with significant change 1n adrenal function unnary excre-

(5) Ann. Surg 139 360-366, May 1934
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tion studies were carnied out on five patients Results were
not sigmficant With 25 mg of ACTH, eosinophil counts
gave no evidence of a change 1 adrenal funchion either
after short or long term thiocyanate therapy Radioactive
1odine uptake studies confirmed the fact that thiocyanates
mmpair thyroid function

Partial occlusion of the portal vein in experimental hy-
pertensive dogs causes disappearance of hypertension and
depletion of sudanophilic granules of the adrenal cortex,
but with a pattern different than that produced by thiocy-
anates

The authors suggest that it appears more logical that
effect of sympathectomy which denervates the cehac area,
1s due to mterference with the sympathetic nerve supply
to the adrenal gland than to production of vasodilatation
mn the splanchnic area In certain patients with essential
hypertension sympathetic denervation of the adrenal gland
18 sufficient to re-establish normotension In others with
more severe diastolic hypertension thiocyanates produce
the same result probably by their effect on the adrenal cor-
tex. In still another group of patients, 1t 13 necessary to
combine adrenal gland denervation and adrenal cortex
sudanophilic granule depletion by thiocyanates to bring
about improvement.

Perhaps liver and adrenal glands are out of balance 1n hy-
pertensrve patients, and partial portal vemn occlusion mflu-
ences the contribution of the liver to the mechamism More
data on hypertensive patients with portal vemn occlusion
more accurate methods of recording and evaluating de-
pletion of sudanophilic granules in biopsy specimens of
adrenal cortex, more climcal evidence with certam hypo-
tensive drugs said to produce pharmacologic sympathec-
tomy and above all continued investigations of the rea-
sons for results obtamned by sympathectomy in essential
hypertension are necessary

This article seems to be = splendid analysis of the whole sitmation.

Sympathoadrenal Surgery in Malipnant Phase of Essen-
tial Hypertension Samuel T R. Revell Jr, Franas J
Borges George H Yeager James G Arnold, Jr., and Rich-

n:
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ard I Ahlqust, Jr® (Untv of Maryland) studied 17 pa
tients 1n the malignant phase of essential hypertension. Cri-
teria for selection of patients were rapidly progressive hy
pertensive state, papilledema with hemorrhagic exudates
and absence of demonstrable primary cause of hypertension.
The clhinical entity seems to parallel the pathologic ephty
of necrotizing artenioliis Microscopic study revealed nec
rotizing arteriohitis 1n 11 of 12 kidnevs

Six patients died before therapy could he given. All five
patients subjected to some form of adrenal surgery died,
only one survived the immediate postoperative peniod. Smx
patients were treated by combined sympathectomy and total
adrenalectomy One of these patients died four days after
the first stage operation The second survived 5% months
and died after an addisomian crnisis, autopsy revealed wide-
spread necrotizing arteriolitis The third patient at first 1m
proved postoperatively Blood pressure and urea mitrogen
level fell and papilledema diminished, but he died on the
20th postoperative day of staphylococcic empyema. The
fourth patient was stdl alrve 374 montha after operation.
The papilledema had cleared and urea nitrogen level had
fallen from 94 to 31 mg /100 m! Supine blood pressure was
stll elevated, but sitting blood pressure was normal and up-
night blood pressure low The fifth patient was still living
16 months after operation which produced excellent results.
Blood pressure returned to normal papilledema was e
versed and left heart strain pattern and left ventnicylar en
largement disappeared This patient never had sigmificant
renal imparrment. The sixth patient was still ahve 30
months after operation, and blood pressure and ECG had
returned to normal She delivered a full term baby without
difficulty except for a temporary nise mn blood pressure the
day of dehvery

The study does not establish the reversibility of necrotiz-
g arterolitis but shows some ymprovement n renal func
tion No beneficial results from adrenalectomy in the mahg
nant phase of essentil hypertension were found The
expenence with combuung total adrenalectomy and bi
Jateral sympathectomy warrants further mvestigation

(6) Ann Int ied 41 5069 Jaly 1554
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Differential Behavior of Artenal Homografts Implanted
i Thoracic and Abdomunal Aorta was studied in wean-
ling pigs by Edmund A Kanar, Lloyd M Nyhus Everett
J Schmitz, Lester R. Sauvage, Horace G Moore, Jr,, Ralph
K. Zech and Henry N Harkins? (Univ of Washington)
Consideration was given such factors as pertod of graft
preservation, method of preservation length of graft and
growth n the host ammmal The grafts, of varying lengths
prepared 1 a vartety of ways, served as satisfactory con-
durts of blood duning the time observed. In all but rare 1n-
stances the grafts failed to keep pace with growth of the
host aorta Grafts in the thoracic aorta were lesg able to
maintain pace than those in the abdomunal aorta. In the
growing amimal, grafts of the thoracc aorta have a sig-
nificantly greater mmcidence of calafic and atheromatous-
Iike degeneration, and factors of preservation and graft
length did not seem to influence development of degenera-
tive changes

Unproved factors 1 differential behavior of thoracic and
abdominal grafts are difference in the vascular bed, more
severe vascular stress in the thoracic aorta changes 1n
mtrathoracic pressure during respiration, alteration of cal-
caum metabolism due to rib resection and deposition of
calaum 1n a foreign body (the graft)

In the light of these data replacement of the thoracic
aorta 1n the growing subject 15 not recommended except
1n the most pressing circumstances

Robert E Gross, in the discussion remarked that there
may be a good deal of difference in fat metabolism and de-
generative processes between the pig and the human being
Of 46 patients 1n whom homologous aortic grafts were used
for coarctation of the aorta, only 3 have x-ray evidence of
deposition of calcium 1 the graft wall The arm pressures
mn these patients were reduced to normal or, 1 two pa-
tients, nearly normal levels This 1s indirect evidence of
the patency of the grafts

[1t 13 difficnlt to explain the differences m reaction of the thoracic

(7) J Thoracke Sarg .8 310319 September 1954
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and abdotninal aort

bt e b i i
changuandnnrmwing their lumens than are those used in the ab-
dominal aorta, the point 1 & very important ooe—Ed.]

Vascularization of One Year Old Homologous Aortic
Grafts. Sven Bellman and Bengt Gothman® (Stockholm)
removed segments of aorta from freshly lalled healthy dogs
under sterile conditions and stored them 3-26 days m buf
fered Tyrode solution contamnmg 10% homologous serum
pemiallin and streptomvein 1n separate closed vessels be
tween2and 6 C

Aortas of eight other dogs were exposed and a 3 5 cm
segment below the renal arteries was removed This por
tion was replaced by one of the stored grafts of similar
diameter About a year later the five survivors were klled
and the grafts examined

Microangiograms showed a rich network of blood ves
sels 1 the grafts and surrounding tissues Within the graft
were numerous small contorted blood vessels m the ad
ventitta A few small blood vessels penetrated into the outer
transplanted media These differed appreciably from the
regular pattern of normal vasa vasorum. A few small ves
sels entered the everted ends of the graft from the scar
around the suture line, but none entered the graft from
the aorta. Similar vessels were seen i the adventitia and the
media of the aorta freed during the grafting procedure It
18 not clear whether this vascularization should be con-
sidered n blood vessel supply to living t18sue or a penetration
of blood vessels mnto a framework of dead cells

{1t is bard for me to believe that the graft remains alve. Actually it
is oaly of scademic interest to sctile the question. The mam thing i
that the grafts work m the way they are mtended to—~Ed.]

Fatal Rupture of Preserved Aortic Homograft. R. G
Hamblin and Jere W Lord Jr® (New York Univ ) present
a case.

Msan, 66 had an arteriosclerotic aneurysm of the abdominal aorta
that was fusform 11 cm. long displaced laterally to the left and
extended from 5 cm. below the remal artenes to the aortic bifurca
tion The an was resected and a 7.5 cm. homologous aortic

from the New York Blood Vessel Bauk implanted and anasto-
mosed without longatudinal tenmon with 5-0 silk. Patent did well
for elght days andunglad good femoral pulsations after which he went

18 ST AT N
~
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mnto shock, was semicomatose, pallid, sweaty and had severe low
back and abdominal pain. Femoral pulse was absent on the left. De-
spite blood transfusions he died a few hours later
At antopsy both anastomoses were firm and intact. At 1.8 cm.
below the proxumal anastomosis there was 2 aircumferential tear 2.5
cm. long on the luminal surface of the graft on the posterolateral
wall (Fig 651.2\1 The graft wall was distended by blood that had dis-
sected from this level distally to the muddle of the graft, at which
mnt there was a 3 mm. hole 1n the adventitia where the blood had
st into the retroperitoneal space. Inner surface of the graft was
generally devord of intima  1solated fragments, some apparently

Flg G:n:amfamﬂnm:mlum:mlmrhc:ofm&:mhujmlmu!
is

middle thirds, Armstomosis between and sclerotle aorta
actorily sutnred and healmg (CumuydR.Gmthde“ Lard.)nﬂ’

necrotic, remained and some were covered by thun fibnin thromb:
The media was well preserved acﬁ]i;;hcrc the blood stream had
busected 1t. There was diffuse basop of interstitial substance of
the media which was entirely amorphous Elastic fibers appeared
straight mtnjd lgn;g n pf:d-a{-l;ldlan;ﬂcllzc under low magnification but
were greatly gment. er magnificats dveni
was coated with clotted blood. & caion. The 2 e
The graft had been obtained and preserved 1n conformity
with the entena of Keefer and Gross and stored for 76 days
iz a buffered clectrolyte solution with 10% blood serum at
1-4 C Another graft from the same donor stored for 42
days was used successfully Recommended storage time by
the Gross method 18 2 maximum of 45 50 days The histo-

Ve
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logic study suggested that the media of the graft was con
siderably weakened, presumably from long storage

Preservation of Arterial Grafts by Freeze Drying Sim
phfied Method 18 described by H H G Eastcott, Lews
B Holt ] H Peacock and C G Rob?! Artenes prepared
n this manner can be stored at room temperature mndef
mtely

MEeTHOD —Grafts were dried 1n the test tubes in which they
had onginally been frozen, at —79 C. The rubber cap was removed
and sterile gauze secured 1n its place, For primary drying tubes
were placed 1n a glass contaner, attached by a standard vacuum
fithing to a 2.5 or 30 L. glass condenser whose nner surface was
kept at —79 C. with alcohol sohid carbon dioxide mixture, Con
denser outlet was connected to a single stage rotary vacuum pump
and a secondary moisture trap contaitung phosphorus pentoxide was
inserted between vacnum Imne and pump Grafts became slightly
:muhnmkeu, hard and pinkash white, and fell free from the container

Much of the remammng moisture was extracted by placing the
grafts 1n the gauze-cap tubes 1n & vacuum desiccator over
hosphorus pentoade. s container was evacuated by pump for at
east 20 munutes and vacuum maintamned 3 days or more. For
sealing close-fiting rubber caps autoclaved and vacuum desiccated,
were used. With a sterile hvpodermic needle attached to the vacuum
line and inserted through each cap arr was extracted until no fur
ther increase 1n vacuum could be detected. The needle was quickly
withdrawn and the cap covered in melted black Picien vacuum wax.
Tubes were periodically examuned with a spark tester and a final
check made just before each t wag reconstituted for nse.
Reconstruction was accomplished by injection through the rubber
cap of sterile 1sotonic saline solution to fill the tube no air was
admitted until the arterv had regained 1ts normal appearance 20-30
munutes later
This method yields a product which after reconstitution
retains most of the properties of fresh material. Bactenal
contamination 18 effectively reduced and experiments with
substances which are assayable showed good chemical pres

ervation,

One objection to drymng with the chamber at room tem
perature 1s the possibility of changes due to eutectic separa
tion of water and other constituents However as drymng
temperature rises water content rapidly falls so that at
—6 C about 87% of the ongnal water has already been
removed hence 1t 18 unlikely that the relatively small
amount of water remammng will disturb the structure of the

(1) Lancet 1 13111314 June 26 1954



AORTA AND PERIPHERAL ARTERIES 287

arterial segment Histologic 1ppearance of reconstituted
artery confirms this

Donors of arterial grafts for freeze-drying must be cho-
sen with particular care Ewidence of intimal or medral
changes precludes use of this method, since lipord matenal
cannot be dried, and early changes in tissue proteins may
lead to further denaturation during drying Therefore strict-
er criteria apply to donors when vessels are to be freeze-
dried than when they are to be banked frozen

Preserving Arterial Segments for Blood Vessel Bank
by various methods led John M Hammer, Patrick H Seay
Albert De Groat and Frank W Prust? to prefer lyophih-
zation and freeze-drying as most practical and satisfac-
tory Its usefulness has been expanded by radration sterili-
zation of nonsterile aortas with powerful gamma rays from
the Van de Graaff electron accelerator Aortas may be sten-
lized as prepared or just before use 1n the latter case, sev-
eral may be irradiated at once A calculated dose of 4 000 000
rep (83 ergs/Gm) 13 admimstered The interval between
time of death and time of obtaiung aortic segments 18 1n-
creased from 2-6 hours to 36 hours in refrigerated bodies
thus increasing the supply of suitable matenal for the blood
vessel bank and eliminating need for sterile technic at
autopsy

Effectiveness of radiation stenilization was proved in
controlled experiments on intentionally contaminated aor-
tas Microscopically blood vessels sterihzed by rrradiation
showed no more degenerative cellular changes than nonir-
radiated controls Immediate results of rehydrated lyophil-
1zed sections sterithzed by irradiation placed 1in dogs com-
pared favorably with those 1n a control series using sterile
lyophihized nomirradiated aortas The segments handled like
fresh grafts, showing no tendency to tear under suture ten-
ston Tissue was not friable or rubbery and showed no de-
generation

Since most hospitals do not have a powerful Van de Graaff
generator the method will become mcreasingly practical
as more radioisotopes which emit gamma rays of similar
magmtude, e.g., cobalt are available. Although sterilization
with either the Van de Graaff machine or 1sotopes will

(2) AJMLA. Arch. Sarg 69-97100 July 1954



~

288 GENERAL SURGERY

probably be hmuted to large institutions, ease of storage
transportation and cessation of bactenal activity after ly
ophihization will allon small hosprtals to sccumulate lyo-
philized unsterile blood vessel segments and to send them
to larger centers for sterilization

Preparation and Use of Freeze-Dried Arterial Homo-
grafts Oscar Creech, Jr, Michael E DeBakey, Denton A
Cooley and Milton M Self* (Baylor Univ ) state that arte

Y 72N

AN

Fig 66—Aota and its branches removed from dooor Lines of tmasects
todicate dividon Into are (Conrtesy of Creech,
0., jro ot 6l Amn Surg 140 3543 July 1954)

rial homografts preserved by freeze-drymng have certmn ad
vantages over those preserved by refrigeration 1n nutrient
solutions and by freezsing Freeze-drymg 1= essentlly 2
process of sublimation the water content of the artery bemng
reduced as ice mstead of being evaporated as a hquid Dry
1ng bv sublimation 1nvolves (1) evaporation of ice from the
frozen mass and (2) removal of moisture from the final dry
solid to muumize the residual moumture content The final
mossture content must be less than 1% if the substance 15 to
be preserved at room temperature

MeTHOD.—~Donors of arteral homografts must fulfii the followlng
crteria (1) death must be due to causes other than malignant of
(nfectious disense (2) the body must be refrigerated from time of
death to autopsy a period not to exceed 24 hours, and (3) the sorte
and principal arterial trunks must exhibit no gross evidence of athero-

(3) Ann. Bury 140 3543 July 1954
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Fig 67—Freesodrylng apparatus  (Courtesy of Creech O Jr ot of

sclerosis. The entire aorta 13 removed, together with the entire
intrathoracic portions of the mmominate, left carotid and subclavian
arteries and with the ilmc arteries mcluding their bifurcations
(Fig 66) The aorta 1s washed several times in physiologic saline
solution contaiung 1000000 units of pemcilin and 1 Gm. s

tomyain and 1s divided into segments and each segment placed 1n
a Pyrex tube. The artenal scgments are sterilized by immersion

1n ethylene oxide for 30 munutes. Rubber stoppers are then used to/

e
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close the tubes which are immersed 1n a dry ice-acetone bath and
the vessels frozen at —70 C. The tubes are then connected to a
Iyophilizer (Figr 67), and when a vacaum of 0050 mm. Hg has been
attained, the tabes are removed from the dry 1ce-acetone mixture and
placed 1n an ethylene glycol bath at —5 C. When the first stage of
sublimation 18 completed evidenced by disa; of 1ce crystals
from the blood vessels, the ethylene gl is drained off and the
grafts kept at room temperature until n.lﬁ'oaudual moisture has been
removed. During this phase, a vactnm of 0 0005 mg Hg 18 achieved
The tubes are sealed under vacuum with an axygen torch and stored
at room temperature (Fig 68) The dried grafts are reconstituted
by soa.ld.u%)r 1 134 hours in warm physiologic saline solution con
taiming 1,000 000 umts of peucillin and 1 Gm. streptomycin. When
fully reconstituted, the vessel resembles a fresh artery m appear
ance and texture.
After implantation the fate of grafts preserved by freeze

drying 15 the same as that of grafts preserved 1n a nutrient

1

&—the—dﬂcd-orﬁchmnl.nﬂln-u]edmhe (Courtesy of Creech, O
3543 July 1954)

Fly
Jr ot @i Amn, Sory 140

medum except that changes occur more quickly in vessels
preserved by freeze-drying the graft presumably being a
nonviable segment at mplantation The endothebal hn
g usually disappears withm the first few hours after 1m
plantation and re endotheliation occurs somewhat more
rapidly than in grafts presered in nutrient medum. The
muscle fibers of the media degenerate more rapidly and
usually have completely disappeared by the end of the sec
ond week Similarly the media 1s replaced by hyalimzed
connective tigsue at o more rapid rate About 80% of the
elastic fibers survive without fragmentation for at least
six months The adventttia shows an acute inflammatory
reaction early and 1s replaced by fibrous tissue

Arterial homografts have been used 1n 60 cases 1n which
aneurysms or occlusive lesions had been resected Refng
erated grafts were used in the first 14 cases and freeze-
dried grafts in the rest. Freeze dried grafts were also used
1 five cases to replace segments of peripheral arteries Al
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though the follow up pertod has been relatively short, there
have been no serious complications and no evidence of dila-
tation or constriction Freeze drymng appears to be a satis-
factory method of processing arterial homografts

[With the necesnity of obtrining grafts from cadavers 1t is of course
a matter of pnime rmportance to have a good method of stenilumng them
and of stoning them tnder sterile conditions, The method recommended
here evidently satisfies these requirements.—Ed.]

Formalin Steriliration of Artenal Homografts was in-
vestigated by D N Ross® 1n a small series of dogs Seg-
ments of aorta taken without aseptic precautions from
dogs that had been killed were immersed in Formalm
solution for 18 hours, the minimal period necessary to kill
all organisms The grafts were washed in stenle sahne
for 24 hours, then frozen and stored at —79 C or freeze
dried and stored at room temperature. Stored segments were
mserted into another dog s aorta with full stenlity, using
a continuous everting mattress suture of 5-0 silk Frozen
grafts were reconstituted by immersion 1n saline at 37 C
and freeze-dned grafts were soahed 1n normal saline over-
mght before operation Frozen grafts were used in geven
and freeze-dried grafts in five dogs

Results were excellent 1e there was no dilatation or
constriction of the graft externally and internally 1n all but
one graft the intima was uniformly smooth with no rough-
ening of the suture Iines This graft showed no external ab
normality but a smooth low platelet thrombus extended
for a short distance from the suture lines, which had leaked
and was remforced with an unnecessary number of extra
stitches Thrombus developed m two grafts (one mn each
series) both anastomoses were performed by inexperienced
operators with mnadequate techic. Embolectomy was per-
formed on one of these dogs, and 152 days later when the
animal was killed, the graft was in excellent condition with
no evidence of the earhier thrombus

Preparation of Freeze-Dried Arterial Grafts, Ml H Cass®
(Royal North Shore Hosp, Sydney) describes a method
of freeze-drying arterial grafts which allows their storage
m vacuo at room temperature The grafts can be stored
easily without cost and transported easily

(4) Guy s Hoep. Rep. 103:7175 1954
£92-89) Dec. 4

(5) M. J Awstraa 2 1954
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close the tubes which are immersed 1n a dry 1ce-acetone bath and
the vessels frozen at —70 C. The tubes are then comnected to a
Ivophilizer (Fig 67), and when a vacuum of 0 050 om. Hg has been
attmned, the are remosed from the dry jce-acetone mixture and
placed 1n an ethylene glycol bath at —5 C, When the first stage of
sublimation 13 completed, evidenced by disappearance of 1ce crystals
from the blood vessels, the ethylene glycol 18 drauned off and the
grafts kept at room temperature until alf?imdual moisture has been
removed. Duning this phase, a vacoum of 0 0005 mg Hg 15 achieved.
The tubes are sealed under vacuum with an torch and stored
at room temperature (Fig 68) The dried grafts are reconstituted
by soalang for 1 134 hours i warm physiologic saline solution con
tamnmg 1000 000 units of perualhin and 1 Gm. streptomrycin. When
fully reconstituted, the vessel resembles a fresh artery m appear
ance and texture.

Adfter implantation the fate of grafts preserved by freeze-

drymng 15 the same as that of grafts preserved in a nutrient

Fig 68— Freezedsied sortic bomogralt n sealed tobe. (Courtesy of Creech, 0o
Jr, o8 ol Ann. Surg. 140 3543 July 1954)

medium except that changes occur more quickly 1 vessels
preserved by freeze-drying the graft presumably beng &
nonviable segment at implantation. The endothelial hn
g vsually disappears withimn the first few bhours after 1m
plantation and re endothehation occurs somewhat more
rapidly than 1n graits preserved in nutrient medwm The
muscle fibers of the media degenerate more rapidly and
usually have completely disappeared by the end of the sec
ond week Similarly the media 15 replaced by hyalmllcd
connective tissuc at a more rapid rate About 80% of the
elastic fibers survive without fragmentation for at least
six months The adventitia shows an acute inflammatory
reaction early and 15 replaced by fibrous tissue.

Arterial homografts have been used 1n 60 cases in which
aneurysms or occlusne lesions had been resected. Refng
erated grafts were used 1n the first 14 cases and freeze-
dnied grafts m the rest. Freeze-dried grafts were also nsed
in five cases to replace segments of peripheral arteries. Al
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though the follow up period has been relatively short, there
have been no serious complications and no evidence of dila-
tatton or constriction Freeze-drying appears to be a satis-
factory method of processing arterial homografts

[With the necesuity of obtammg grafts from cadavers it Is of course
a matter of prime importance to have 2 good method of sterilizing them
and of storing them under sterile conditions_The method recommended
here evidently satisfies these requirements,—Ed.]

Formalin Sterilization of Arterial Homografts was in-
vestigated by D N Ross* in a small sertes of dogs Seg-
ments of aorta, taken without aseptic precautions from
dogs that had been lkilled were immersed 1n Formalin
solution for 18 hours, the minimal period necessary to kill
all organisms The grafts were washed in stenle salme
for 24 hours, then frozen and stored at —79 C or freeze
dried and stored at room temperature. Stored segments were
mserted nto another dogs aorta with full sterility, using
a continuous everting mattress suture of 5-0 silk., Frozen
grafts were reconstituted by immersion 1n saline at 37 C
and freeze-dried grafts were soaked 1n normal saline over-
mght before operation Frozen grafts were used in seven
and freeze-dnied grafts in five dogs

Results were excellent, 1e, there was no dilatation or
constriction of the graft externally and internally 1n all but
one graft the mtima was umformly smooth with no rough-
ening of the suture lines This graft showed no external ab-
normalhty but a smooth low platelet thrombus extended
for a short distance from the suture lines, which had leaked
and was remnforced with an unnecessary number of extra
stitches Thrombus developed 1n two grafts (one n each
series) , both anastomoses were performed by mexperienced
operators with madequate technic. Embolectomy was per-
formed on one of these dogs and 152 days later when the
animal was killed the graft was in excellent condition with
no evidence of the earlier thrombus

Preparation of Freeze-Dried Artenial Grafts M H Cass®
(Royal North Shore Hosp, Sydney) describes a method
of freeze-drying arterial grafts which allows their storage
n vacuo at room temperature The grafts can be stored
easily without cost and transported easily

gl) Guy s Hosp. Rep. 10317179 1954
5) M.J Auastralia 2 892293 Dec. 4 1954
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close the tubes, which are immersed 1n a dry 1ce acetone bath and
the vessels frozen at —70 C. The tubes are then connected to a
lyophilizer (Fig 67) and when a vacuum of 0 050 mm. Hpg has been
attained, the are removed from the dry ice-acetone mixture and
placed in an ethylene giycol bath at —5 C. When the first stage of
sublinmtion 18 complctcci evidenced by dma{rpeannce of 1ce crystals
from the blood vessels the ethylene gl 13 drained off and the
grafts kept at room temperature until a.l]ycrzmdtmlmout.u-ehubem
removed. Durning this phase, a vacuom of 0 0005 mg Hg 15 aclieved
The tubes are sealed nnder vacuum with an torch and stored
at room temperature (Fig 68) The dried are reconsttuted
by soalnn%&or 1 134 hours 1n warm physiologic saline solution con-
tainmg 1 000 umts of pemcillin and 1 Gm. streptomycm, When
fully reconstituted, the vessel resembles a fresh arterv in appear
ance and texture.

After implantation, the fate of grafts preserved by freeze-
dryimng 18 the same as that of grafts preserved in a nutrient

Fig ed aortlc homagrait in sealed tobe (Courtesy of Creeh, O
Jr, o al. Ann Surg. 140 3343 July 1954.)

68.—Freere-dri

mediam except that changes occur more quickly 11 vessels
preserved by freeze-drying the praft presumably bemng 2
nonviable segment at mmplantation The endothelal ln
ing usnally disappears within the first few bours after 1m
plantation and re-endotheliation occurs somewhat more
rapidly than in grafts preserved m nutnent medmm. The
muscle fibers of the media degenerate more rapidly and
usually have completely disappeared by the end of the sec
ond week. Similarly the media 1s replaced by hyalmzed
connectnve tissue at a more raprd rate. About 80% of the
elastic fibers survive without fragmentation for at least
six months The adventitiz shows an acute mflammatory
reaction early and 1s replaced by fibrous tissue.

Artenal homografts have been used m 60 cases 1 which
aneurysms or occlusne lesions had been resccted. Refng
erated grafts were used in the first 14 cases and freeze-
dried grafts n the rest. Freeze-dried grafts were also used
10 five cases to replace segments of peripheral arteries Al



AORTA AND PERIPHERAL ARTERIES 291

though the follow-up pertod has been relatively short, there
have been no sertous complications and no evidence of dila-
tation or constriction Freeze-drying appears to be a satis-
factory method of processing arteral homgzgmft.;, s of

obtaining ts from cadavers it is of course
a g‘nvtittclz' g?p’;[crcneemmt:ypoftzncc to lmvin;fgood method of sterilizng them
and of stormg them under sterile cooditions. The method recommended
here evidently satlsfies these requirements.—!

Formalin Sterilization of Arterial Homografts was in-
vestigated by D N Ross® in a small series of dogs Seg-
ments of aorta, taken without aseptic precautions from
dogs that had been killed were 1mmersed in Formalm
solution for 18 hours, the minimal period necessary to kll
all organisms The grafts were washed in stenle salne
for 24 hours, then frozen and stored at —79 C or freeze
dried and stored at room temperature Stored segments were
mserted nto another dog’s aorta with full sterility using
a continuous everting mattress suture of 50 silk. Frozen
grafts were reconstituted by immersion n saline at 37 C
and freeze dried grafts were soaked 1n normal saline over-
mght before operation. Frozen grafts were used m seven
and freeze-dried grafts in five dogs

Results were excellent 1e there was no dilatation or
constriction of the graft externally and internally in all but
one graft the intima was unuformly smooth with no rough-
ening of the suture lines This graft showed no external ab-
normality but a smooth low platelet thrombus extended
for a short distance from the suture lines, which had leaked
and was remforced with an unnecessary number of extra
stitches ‘Thrombus developed 1n two grafts (one m each
series) both anastomoses were performed by mexpenenced
operators with inadequate technic Embolectomy was per-
formed on one of these dogs and 152 days later when the
arumal was kalled the graft was in excellent condition with
no evidence of the earlier thrombus

Preparation of Freeze-Dried Arterial Grafts. Af H Cass®
(Royal North Shore Hosp Sydney) describes a method
of freeze-drymng artenal grafts which allows their storage
m vacuo at room temperature The grafts can be stored
easily without cost and transported easily

(4} Guy’s Hoep. Rep. 103 7175 1984
(35) 3. J Austrabia 2-892-89) Dec. 4 1954
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close the tubes which are 1mmersed 1n a dry 1ce acstone bath and
the vessels frozen at —70 C The tubes are then connected to a
lyophilizer (Fig 67}, and when a vacuum of 0 050 mm. Hg has been
atfained, the tubes are removed from the dry 1ce acetone mixture and
placed 1n an ethylene glycol bath at —5 C. When the first stage of
sublimation 18 comp! evidenced by disappearance of 1ce crystals
from the blood vessels, the ethylene g}f'co 18 dramned off and the
grafts kept at room temperature until all residual moisture has been
removed. During this phase, a vacuum of 0 0005 mg Hg 18 actueved.
The tubes are sealed under vacuum with an torch and stored
at room temperature (Fig 68) The dried are reconstitted
by sca.\nn%ofoor 1 134 hours mm warm physiologic saline solution con-
taining 1 000 umts of penicallin and 1 Gm. streptomycin. When
fully reconstitnted, the vessel resembles a fresh artery in appear
ance and texture,

After implantation, the fate of grafts preserved by freeze
drying 13 the same as that of grafts preserved m a nutrient

Fig 68-—Fretze-dried sortlc it in seuled tobe. (Conrtesy of Creech, O
Jr, o wl. Anon. Surg 140 3543 Ji 1954)

medium except that changes occur more quichly m vessels
preserved by freeze-drying the graft presumably bemng 2
nonviable segment at implantation. The endothelial hn-
ing usually disappears within the first few hours after 1m
plantation and re endotheliation occurs somewhat more
rapidly than in grafts preserved m nutrient medum The
muscle fibers of the media degenerate more rapidly and
usually hayve completely disappeared by the end of the sec
ond week. Similarly the media 13 replaced by hyalized
connective tissue at a more rapid rate. About 80% of the
clastic fibers survive without fragmentation for at least
six months The adventitia shows an acute nflammatory
reaction early and 1s replaced by fibrous tissue.

Artersal homografts have been used 1n 60 cases 1 which
aneurysms or occlusne lesions had been resected Refnig-
crated grafts were used m the first 14 cases and freeze
dned grafts n the rest. Freeze-dried grafts were also used
1 five cases to replace segments of penipheral artenes Al
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though the follow up period has been relatively short, there
have been no serious complications and no evidence of dila-
tation or constriction Freeze-drying appears to be a satis-
factory method of processing arterial homografts

[With the necesnty of obtaming grafts from cadavers it 13 of conrse
a muatter of prime importance tohzvcagoodmcthoduf sterilizing them
and of stormg them under sterile conditions. The method recommended
here evidently satlsfies these requirements.—Ed.]

Formalin Sterilization of Artertal Homografts was m-
vestigated by D N Ross* 1n a small series of dogs Seg-
ments of aorta, taken without aseptic precautions from
dogs that had been killed were immersed m Formalm
solution for 18 hours, the mimimal pertod necessary to kll
all organisms The grafts were washed 1n stenle salhine
for 24 hours, then frozen and stored at —79 C or freeze
dred and stored at room temperature. Stored segments were
mserted into another dogs aorta with full stenlity, using
a continuous everting mattress suture of 5-0 silk Frozen
grafts were reconstituted by immersion m saline at 37 C
and freeze-dried grafts were soaked 1n normal saline over~
mght before operation Frozen grafts were used 1 seven
and freeze-dried grafts in five dogs

Results were excellent 1e, there was no dilatation or
constriction of the graft externally and internally in all but
one graft the intima was umiformly smooth with no rough-
emng of the suture Iines This graft showed no external ab
normality but a smooth low platelet thrombus extended
for a short distance from the suture lines, which had leaked
and was remforced with an unnecessary number of extra
stitches Thrombus developed mn two grafts (one in each
series) both anastomoses were performed by inexperienced
operators with inadequate techmc Embolectomy was per-
formed on one of these dogs, and 152 days later when the
anmimal was killed the graft was i excellent condition with
no evidence of the earhier thrombus

Preparation of Freeze-Dried Arterial Grafts M H Cass®
(Royal North Shore Hosp Sydney) describes a method
of freeze-drying artenal grafts which allows their storage
m vacuo at room temperature. The grafts can be stored
easily without cost and transported easily

(4) Guy s Homp. Rep. 10337179 1954
(5) M. J Australia 2 892893 Dec. 4 1954
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Merrop —The lengths of veasels are removed with full aseptic
techmc, washed 1n Ringer s solution contatung 400 wmts/ce. of both
streptornyein and pemicdlin and placed 1n sterile 34 1n, soft glass test
tubes The tubes are placed 1n sterile freezing tubes, which are then
partially immersed 11 a freezing solution of dry 1ce and alcohol, A
drymng finger 13 filled with alcohol-dry ice freening mixture, and
some of the mixture 13 ndded to a small Thermos flask surrounding
a second water trap The two freezing tubes containing the samples
are attached to the freeze-drying apparatus and again surrotmded by
the freenng mixture in a large Thermos flask. The vacuum pump
13 started. When a pressure of 100 . or better 15 achieved m the ap-
paratus the freezing mixture surrounding the samples is withdrawn,
since latent heat of vaponization keeps the samples at a low temper
ature until the bulk of the water 13 removed. Once this has ocourred,
the temperature of the specimens slowly rises until at the end of
about eght hours the bulk of the water has sublimed off the spea
mens which are then at about room temperature. This first stage
1s cafled the primary drying stage.

In the secondary drying stage the soft glass test tubes are re-
maved from the apparatus and placed 11 a vacuum desiccator con
taimng phosphorus pentaxide and the desiccator 18 evacuated. The
tisgue 1s left over the phosphorus pentoxide for three davs by which
time all the water which can be removed has left the specimens.
After drying 1s completed, the mouths of the soft gluss test tubes
are drawn out to give a cone of suitable diameter to fit securely wmto
the rubber tube leading to the vacnum pump, The test tube 1
evacuated and sealed tnder vacuum by heating the narrowed neck
with a Bunsen burner

The arterial specimens are reconstituted by adding normal salfine
at room temperature. As far as can be judged by mppearances the
reconstituted segments are 1n good condition.

The apparatus has several defects (1) Only two spect
mens can be freeze dried at one time (2) The diameter of
the freezing tubes 18 too narrow to take a human aorta (3)
During the primary drying stage the water leaving the
spectmens 18 trapped opposite the nlets and tends to ob-
struct the opeminga (4) It 18 not possible to empty the
water without dismanthng the whole apparatus

Experimental and Clinical Studies on Arterial Homo- and
Heterografts Preserved in Alcohal Prelimmary Report
18 presented by Seiyt Kimoto Saburo Sugie and Masaluko
Tsunoda® (Umivy of Tokyo) Experimental transplantation
of homo- and heterografts of the aorta preserved 1 pufre
and 70% alcohol at ordinary room temperature was success
ful 1 20 of 22 dogs Transplantation of heterografts pre

{6) AJLA Arch. Sury T49.563 Oatober 1954
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served m alcohol was as successful as that of homografts
used immediately

Convinced by these laboratory experiments the authors
transplanted homo- and heterografts preserved m pure and
70% alcohol nto 11 patients, with good results Farlure 1n
two was due to mnfection one was operated on three weeks
after mjury and the other had secondary operation. Pus
was present m both at the time of grafting In seven
cases, arteriography demonstrated good results In another,
clinical results were also satisfactory but arteriography was
unsuccessful so reconstruction of circulation could not be
demonstrated. One patient died the third day after opera-
tion, autopsy revealed extensive pulmonary edema but no
thrombus or rupture at the transplantation site In two pa-
tients an aneurysm of the abdominal aorta was removed.
Results were excellent 1n both, as indicated by follow-up
at 7 and 15 months

The authors prefer 70% ethyl alcohol to pure alcohol
because 1t 18 more effective 1n sterihzing grafts in storage
and grafts so presened regamn physiologic softness more
readily when immersed in salt solution

[Ifthhmethodofxtm‘ﬂlm%andpmu-vingmanlmfu after pro-
looged trial, continnes to be ¢ ccuvqmrmphc:tywmcu-mfnlyrccmn
mend 1t over other more complicated procednres.—.

Ed.

Some Physical Properties of Vascular Grafta] with Par-
ticular Reference to Suture-Holding Power after Preserva-
tion. R. Warwick-Brown” (St. Bartholomew s Hosp Lon-
don) removed the aorta and inferior vena cava from rabbits
and tested suture-holding powers in the fresh state and
after preservation by refrigerator {reezing freeze-drying
4% formol-saline, 75% ethyl alcohol liquid ethylene oxde
and ethylene owde after an imtial period 1n 49, formol-
saline In the fresh state the vena cava was about twice as
strong as the aorta, despite extreme thinness of its wall
When presered the vena cava was somewhat weaker,
whereas the preserved aorta generally creased suture-hold-
g power The physical methods refngerator freezing
and freeze-drying, had little effect the artery being shghtly
strengthened by freeze drying and more so by refrigerator
freezing and the vein being shightly weakened by each meth-
od Among the chemical methods formol-saline produced

{7) Brit. J Surg 42.316318 November 1934
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almost no change n the artery but considerably reduced
strength of the vein, whereas ethyl alcohol and ethylene
oxide rather more than doubled the strength of the aorta
but reduced that of the vena cava When formol saline pre
served vessels were placed for short periods in ethylene
oxide, the aorta was greatly strengthened but the vena cava
was slightly weakened The period of preservation had httle
effect on the degree of change produced by the vanous
agents

It appears that 4% formol saline 18 the best agent be-
cause 1t slightly enhances the suture holding power of the
aorta while mamntaimng the elasticity and simultaneously
sterilizing the grait Ethyl alcohol, 75%, and ethylene oxide
rather more than double the suture-holding power of the
aortic wall at the expense of elastiuty Freezing methods
preserve the physical properties but necessitate an aseptic
method for preparation of the graft.

Indications for Operation for Coarctation of Aorta in
Chidren. ] W C De Groot and H A Ph Hartog® (Univ
of Amsterdam) discuss two tvpes of coarctation of the aorta
n children the adult type 1n which the ductus arteriosus
18 etther closed or opens into the aorta proumal to the
stenosis, and the infantile type 1n which the ductus arten
osus supplies blood from the right side of the heart the
venous sgide, to the lower half of the body Laife 1s poss:
ble beyond childhood with the adult type but with the
infantile type chldren usually die in the first year If the
ductus opens proximal to the coarctation, there 1s a grest
fall 1n pressure between the aortic arch and the descending
part of the norta and collateral circulation develops f the
physiologically patent ductus opens distal to the stenosis,
difference 1n pressure between the aortic arch and the de-
scending part of the sorta 1s only shght and collateral
circulation does not develop Lack of collateral airculation
leads to poor oxygenation of the lower half of the body,
and heart faxlure may occur in early intancy

In prnciple, these forms of coarctation are operable
and normal arculation may be restored The stenosis 13
usually disk shaped The malformation may be difficult to
repar 1f the stenosis stretches more than 2 few millimeters

(8) Arch. chlr meerl 5 329.335 1953
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and the dilated subclivian artery may have to be used a
graft may be needed 1f the aortic arch 1s completely inter-
rupted

Uncomphcated coarctation of the aorta 13 easily diag-
nosed The blood pressure in the arms 1s high femoral
pulses are absent and a systolic murmur 1s heard over the
heart Collateral circulation may usually be palpated and
vascular murmurs may be heard over the vessels Erosion
of the nbs 1s not generally seen before age 5-6 the heart 13
usually shightly enlarged to the left and signs of left ventric-
ular hypertrophy and left axis deviation can be seen on the
ECG The site of stenosis can be visualized by venous
angiocardiography Direct mnjection of contrast medium in-
to the aorta 18 too dangerous and 18 unnecessary

‘When the ductus 15 widely patent, heart failure may be
the presenting symptom and diagnosis may be difficult be-
cause femoral pulsation 1s present and cyanosis of the
lower half of the body may be absent. Angiocardiography
will establish the diagnosis Surgery may offer the only
means of survival The heart fallure must be treated with
digitahis and oxygen and resection performed as soon as
possible,

In the adult type factors such as the growth of the anas-
tomosis and chmical signs of the coarctation determine
the time of operation If collateral arculation 13 well de-
veloped and the blood pressure in the upper half of the
body 1s not greatly elevated operation may be postponed
for some time Progressine cardiac enlargement and evi-
dence of myocardial damage are indications for early sur-
gery Complications of coarctation are cerebral vascular
accaidents rupture of the aorta and endocardial fibroelas-
tosis Operation should not be postponed after adolescence
since atheromatous changes with calafication may take
place 1n the wall of the aorta and make anastomosis diffi-
cult Surgery should be undertaken before damage to myo-
cardial muscle 13 1rreversible.

[The authors have made an excellent statement of th opinion
concernung indications for operation 1n this (:::;ld.rt;iotm:x.—cligcl..‘:']lcraI

Method of Mamntaining Adequate Blood Flow through
Thoracic Aorta While Inserting Aorta Graft to Replace

Aortic Aneurysm. Julian Johnson Charles K. Kirby and
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Herndon B Lehr® (Univ of Pennsylvania) describe a meth
od that has been used successfully 1 two cases
TrecHRIC~—Aorta 13 completely freed for a considerable distance
on both sides of the aneurysm The aneurysm need not be etely
freed, to avoid rupture. Length of graft 1s carefully measured. Proper
size tube of glass or heavy plastic with a good flange at each end
18 selected. The reconstituted freeze<dried graft 1s placed over the
tube, The ends of the aorta are then clamped and the an cut
free. Time is not spent dissecting out the aneurysmal wall tube

Fig 70 hutmmg—Aﬂofon:nndmthhd:u(uLhtrmtumLh:cm‘dﬁ
(Couttesy of Johowon, ] ¢t sl Surgery 37 5457 Jumury 1955)

18 mnserted in one end of the aorta and secured at each end with 2
double turn of hermua tape (Figs, 69 and 70), and clamps
from the aorta. Blood flow to the lower extremities 1a then resumed.
Suturing the posterior wall of the anastomosis mav be difficult.
The entire graft 13 rotated so the sminal suture 18 placed postertorly
A second suture then approximates 1t as the graft 13 rotated 1n the
other directior. The two continuous sutures are then carned aronnd
to meet 1n front. When all of one end and two-thirds of the other
end of the artenial graft on the tube are sutured, clamps are 2
plied, the tapes cut and the tube slipped out of the opening (Figs.
and 72) The proxamal clamp must be placed high enough to allow

(%) Sarxery 27 5457 Jeoumary 1935
~
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backing up the tube until its distal end 18 even with the distal suture
line. The remamning suture hine 1s completed quickly and the clamps
removed. After normal flow has been re-established, ime may be
taken to dissect free the aneurysmal sac and blood clot.

Aortle Stenosmis Diagnosis and Treatment. Andrew Lo-
gan and Richard Turner! (Unn of Edinburgh) state that
severe aortic stenosis once symptoms have appeared usu
ally progresses steadily to death from cardiac failure within
a year or two Medical treatment 18 of Little avail. Since
simnus thythm 13 usually maintained digitalis 1s less effectne
than 1n mitral stenosis with aunicular fibrillation Restric-
tion of physical activity though necessary does lttle to
slow progression Principal symptoms are breathlessness on
exertion and later at rest with paroxysmal dyspnea angina
pectons and syncope.

Not all classic signs of aortic stenosis are necessanly
present. The apical impulse may be displaced to the left
and 1s characteristically heaving but considerable hyper-
trophy may exist with relatnnely Little increase in heart

(1) Lancet 1 10911095 May 29 1954
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aize Thrill 18 not essential to diagnosis, but an aortic
systolic thrill 1s usually palpable when the patsent ss sitting
leamng forward and with the breath held m expiraion A
alow nsing “plateau’ pulse of small volume 18 charactens-
tic but not always present. A loud, harsh systolic murmur
15 usually heard best near the right border of the upper part
of the sternum and conducted 1nto the carotid artenes. A
stmilar murmur can often be heard at the apex and may
be loudest there, The murmur 13 maximal i midsystole.
An early diastolic murmur from aortic regurgitation 1s com
monly heard at the left sternal border and sometimes at the
apex. A Joud aortic diastolic murmur may accompany seyere
stenosis The first heart sound at the apex may be obscured
by the loud harsh murmur The aortic second sound at
the base 18 often diminished or absent but may be un
changed. A presystolic triple rhythm 1s uncommon. Systohc
blood pressure may be reduced and diastolic pressure re
duced or mcreased Sinus rhythm 1s usual but not invarable.
Rounding of the left ventricular contour n posteroanterior
and left antennor oblique views 1s the earhiest x my sign.
Calcification of the aortic valve leaflets can usually be seen
on radioscopy in the left anterior obhique position Dhlata
tion of the first part of the ascending sorta 18 common.
Signs of progressive left yenmtricular hypertrophy are ak
ways present in the ECG 1n sesere aortic stenosis Phone-
cardiography confirms the observation that the systolic
murmur 18 maximal 1o midsystole

Valvulotomy was done on nine sererely disabled patients
eight mmproved and one died When nutral and aortic ste-
nosis coexist, both valvular defects may be treated at the
same thoracotom) Valvulotomy s palhatne the cusps
reman nigrd and deformed, the myocardium 1s damaged
and stenosis may recur The aperation carries a nsh of death
embohism and sortic regurgitation However in advanced
cases 1t may relieve symptoms The authors’ patients were
operated on too late for maximal benefit Operation should
not be delayed uatil severe symptoms appear Asymptomat-
¢ patients with icreasing left ventncular hypertrophy
should perhaps be subjected to valvulotomy

Surgical Treatment of Coarctation of Aorta according
to R. Milnes Walker (Unss of Bristol) and Herbert Has
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ton® (Unn of Manchester), 1s indicated to prevent early
death from congestive heart fatlure rupture of the aorta
or cerebral hemorrhage as a direct consequence of the ugh
blood pressure necessary to mamtam the systemc blood
flow agamst the lugh resistance of the coarctation Impor-
tant factors favoring surgery are a high blood pressure
in the upper extremities and absence of palpable femoral
pulses which indicates inadequate des elopment of collateral

Fig 73 (loft) ~—Shaded nrea represents extent of excisfon when only crescent

74 (right) ~~Crescents removed in two cases of coarctation of aorts.
m?{;"sumynf lker R. AL, and Haxton, H  Brit ] Surg 42 2630 Jaly

crrculation Operations m adults carry a great risk because
of the damaged myocardium and because degenerative
changes and loss of elasticity 1n the wall of the aorta render
1t less reliable for suturing and healmg Operation should
be restricted to patients under 30 optimal 1ge beng 5-15
Severe valvular disease and a severely damaged myocar-
dium are contraindications to surgery

A useful surgical procedure 15 wedge shaped excision of
only two thirds or three fourths of the circumference of the
stricture along with a crescent of the lateral wall of the
aorta above and below the stricture (Figs 73 and 74) It s
possible only when the stricture 18 short and when the aorta
has a transierse sulcus on 1ts lateral wall at the level of

(2) Brit. J Sorx 4212630 Joly 1954
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the coarctation This type of lesion 13 the common one, the
stricture and sulcus being at the level of the higamentum
arteriosum In cases of short coarctation at the usual site
the aperture 13 eccentnic, lying medially so that when ths
portion of the wall 18 left intact hittle or no ndge projects
nto the lumen after anastomosts Mam advantage of the
procedure 13 that a bridge of living tissue 1s left across the
anastomosis Iine. This takes some strain off the suture
Iine and may possiblv allow some growth n circumference,
a result prevented if a continuous nonabsorbable suture 18
used after complete excision of the segment. The procedure
also reduces the amount of suturing required and 1s short.
In the ductus 1s patent a complete excision 18 required

Coarctation of the aorta was treated surgically i 27 pa
tients aged 10 months to 26 years, with two operative deaths
Only six were females The crescent excision was used 1mn
13 cases, complete excision with end to end anastomosis
m 12 (5 with a patent ductus arteriosus) and a graft m 2

All surviving patsents except those recently operated on
were leading normal lives and had been followed up to
81x years Reduction 1n blood pressure 1n the upper extremt
ties and return of femoral pulsations were about the same
n patients treated by crescent and those treated by com
plete excision

Surgical Considerations of Acqured Diseages of Aorta.
On the basis of 50 consecutive cases of aneurysm or throm
bo-obliterative discase Michael E DeBakey and Denton A.
Cooley® (Baylor Umiv) discuss factors that have an im
portant bearing on the success of aortic resection and homo-
graft replacement especially the location nature and ex
tent of the lesion

The surgical approach to aneurysms depends primanly
on the nature of the lesion. Sacaform aneurysms most of
which are of syphilitic origin and arise i the area of the
aortic arch are best treated by tangential excision with
lateral aortorrhaphy These apeurysms have narrow necks
and the surrounding aortic wall tends to hold sutures well
so they can often be excised and the defect repaired without
encroachment on the aortic lumen Fusiform aneurysms
present different problems because they usually wvolve the
entire arcumference The diseased segment must be re-

(3) Ann. Surg 139 763777 Joze, 1934
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moved, necessitating temporary arrest of the circulation and
bridging of the defect by aortic homografts (Figs 75-78)
Expernence with this procedure included 4 cases of descend-
g thoracic lestons and 20 of abdominal lesions 1n all
but 1, arteriosclerosis was beleved the cause of the fusi-

Flg 75 (left) —Lateral x ray showing extensiva fcation aotta
pumtddcttlnnmzrlmn’l‘.l({rrw mdﬂ[;gnml::m it xp
Fig 76 (right) —X may of resected segment of abdominal socta and bifurcatiom,

exti
Jms'Calm;z;‘a)yochﬂdzyH E, and Cooley D A. Ano. Surg 139 763-777

form aneurysm Ischemic damage 1s not a danger 1n abdom-
nal lesions below the renal artenies Temporary manifesta-
tions of 1schemic spinal cord damage were mamfested by
one patient with resection of a descending thoracic an-
eurysm One patient with descending thoracie aortic resec-
tion and seven with abdominal aortic resection died post-
operatively

Thrombo-obliterative disease of the aorta also called in-
sidious thrombosis of the aortic bifurcation or Leniche s dis-
case apparently 13 arteriosclerotic in ongimn Resection with
replacement by aortic homograft was used 1n 17 cases n all
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most a decade younger than those with incomplete occlu-
sion Climical mamfestations consisted essentially of slowly
progressive symptoms of arterial msufficiency of lower ex-
tremuties, with sexual impotence and hypertension 1n about
a third Average duration of symptoms with complete oc-
clusion was 434 years, with incomplete occlusion 234 years

Ligement af Tre tx Int. Mesentaric A,
e,

79.—Operativg technle of resection and b rept for_ocelo-
siva Bocams ot bemee & DeBaley M. E. et el Ang B 1
o tara. (Courtony Loy if £ o 140 290310

Aortography confirmed the clinical impression of complete
aortic occlusion and established presence and extent of par-
tial occlusion

Aortic bifurcation resection and replacement with Iyo-
philized aortic homograft were carried out 1n all patients
In addition homografts were placed 1n the iltac bifurcation
i four, 1n the external ihiac artery in three, 1n the common
femoral artery mn two and in the superficial femoral artery
in one,

Trcaxic—The penitoneal cavity 18 opened by 2 midline i
(Fig 79 A) and the posterior peritonieum and I}x’gmncm olfn';‘mltz’;?'tel
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divided to expose the aorta and left renal vein above and the hifurca
tion and 1liac vessels below (B and C) Occluding clamps are applied
to the aorta just below the renal arteries and to common 1liac arteries
at their lifurcation, and the aorta and its bifurcation removed (Fig
80 A4) Lumbar arteries are clamped, divided and higated mndividually
Thrombt and atheromatous debris must be removed before insertion
of the graft. In some cases, the aortic clamp 18 reapplied above renal
arteries to remove proximal thrombosis 1n others the clamp is re-

80 technle contlmued f: Flguro 79 (Courtesy of DeBakey
A I{.hd d_mﬂgtm 140.2?6—310 Sepéf'z-;bcr 1954)

Jeased momentarily to flush out the aortic lumen or the aorta may b¢
occluded by finger pressure several centimeters above the renal
arteries to clear the lumen below Distally occluding thrombr and
atheromatous material are removed by endarterectomy facilitated
by use of a wire loop mmilar to a Mayo veln stripper (B D) By
threading o thrombotic process throngh wire loop one can easily
peel 1t away and thus restore the lumen. Because of high incidence
of thrombosis following extensive endarterectomy ﬂnsedproccdu.rc
18 not ormed beyond the iliac bifurcation occluded external
iliac and femoral vessels are replaced by a graft. When the lumen of
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host vessels 18 re-established the defect 1s bridged with a freeze
dried aortic homograft tmlored to fit the defect (Fig 81, 4-E)
Anastomosts 13 accomplished with a simple contirious through-and

T i e T

2 B R e S e o, 0 (Coonten of Delakey
through suture of 4-0 arterial silk. After aortic and left thac anasto-
mosis 1s completed, occluding clamps to these vessels are removed to
permit blood flon through the graft into the left lower extremity
while the remaiming 1liac anastomosis 15 done (F) After completion
of the graft anastomoms, hilateral lumbar sympathectormy 1.2-4 if
not done previously is performed (G)
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In this series the period of aortic occlusion varned from
15 to 72 minutes, average 47 Resected specimens were clas-
stfied pathologically into two groups complete and partal
occluston Gross and histologic appearances of the vessel
wall and of occluding thrombr suggest that the thrombo-
oblhiterative process begins n the common iliac artenes
and region of the aortic bifurcation and involves more
proximal segments by propagation

Two patients died All but four of the others showed
stking improvement with complete restoration of pulses
m the legs These observations indicate that the complete
occlusive form of thrombo-obliterative disease 15 generally
confined to the terminal aorta and bifurcation and 18 1deally
smted for resection with homograft replacement. Converse-
1y the partially occluded process usually 15 much less local
1zed and when associated with peripheral artenosclerosis
obliterans aortic resection and homograft replacement may
be contraindicated.

Use of Plastic Tubes as Aortic Substitutes in Man Be
cause homografts and rigid, mert tubes are not very satis
factory for repanng aneurysms of the aorta Harold B
Shumacker Jr and Harold King® (Indana Umv) used
plhable finely woven Nylon cloth, made impervious to
blood by placing a thin sheet of nonreactsve polythene be-
tween two sheets of Nylon and pressing the matenal with
an wron adjusted to wool 1n six abdominal aortic ancu
rysms The low mecltng pomnt of polythene as compared
with that of Nylon was thus used to fuse the three sheets
of plastic. Grafts of suitable drameter length and shape are
eamly fashioned by sewing sheets of this matenal mto
tubes on a sewing machine. They are mexpensne and
readily available, have great tensile strength can be stent
lized by autoclaving and can be sutured to the ends of ves
sels by ordinary techmics of vascular anastomosis Expen
ments show that a strong new fibrous aorta with a smooth
mner limng 1s developed around the inert graft from host
tissues

The Nylon-polythene combination was used 1n five pa
tients 1n another the Nylon was coated with methyl
methacrylate. The graft functioned well 1n all six patients

(5) Surg. Gyoee. & Obst 99 287 294 September 1954
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One patient was 1n shock when operated on and ultimately
died of lower nephron nephrosis The graft was patent and
Iined with a smooth layer of fibrin In another patient the
graft was working well at death some hours after opera-
tion One had a properly functioning graft six months after
operation, and a good aortic pathway was re-established 1n
the other three. In all the graft was sutured in place with-
out difficulty

[1f 1t continues to work well this mgenious substitute for a homograft
ought to become very wmportant.—Ed.]

Treatment of Abdomunal Aortic Aneurysm by Excision
and Replacement By Homograft in 14 patients 1s reported

Flg 82—Aorta occlnded with curved Potts coarctation and divided,
the wheityie dear Forad AlobTimanmn s S bertal (it dvided.
mthmhnt&humthnbelmdmshnoflm(mnmd&hnmﬂ_
Qireulation 9 494-503 April, 1954 from Anmals of Sargery )

by Henry T Bahnson® (Johns Hophins Univ ) All pa
tients had been aware of a throbbing abdominal mass and
(€Y Circulation § 494503 Apl, 1954

and
are
T
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most had a sense of abdominal fulness Seven had pamn.
Diagnosis 13 usually not difficnlt aortography 1s helpful
but not essential Prognosis for the untreated s poor,
about 209 will die of aneurysmal rupture within a year and
50% within eight years of diagnosis Although many sur

£3 —Reconstruction of sorta by bomograft between sorta and commen [ac
arteis dually (Comiery of Buhmaon, T T Cironintion 3 154-50 Apell, 1954

gical procedures have been used excision of the aneurysm
and replacement by homograft 13 the procedure of choice
TrecaN1c—Under general anesthesin, either a midline or left
paramedian masion from the xiphoid to between the umbilicus and
pubis 18 used Dissection 15 carried down to the aneurysm with dis
placement of small intestines to the right. Tapes are placed under
the aorta and 1hac arteries and the aneurysm 1s mobilized, avoiding
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damage to adjacent structures The aorta 15 occluded with a curved
Potts coarctation clamp (Fig 82) and the iliac arteries with rubber-
shod bulldog or Potts ductus clamps The aorta 18 incised, mobiliza-
tion and disscction belund the aneurysm accomplished and excision
completed. Heparin (10 mg ) is then instilled into each distal ithac
artery Reconstruction of the aorta 1 then accomplished with freeze-
dried homograft between the aorta and common iliac arteries
(Fig 83)

Factors 1n selection of patients are physiologic age, and
cardiorenal vascular status Prime indications for opera-
tion are pain and abdominal discomfort Eleven patients
were m good health two to eight months postoperatinely
Three died, one of uremia four days after operation one
of myocardial failure four months postoperatively, and
one after reoperation for 1schemic necrosis

Treatment of Certain Coarctations with Homologous
Grafts Fixed 1n 49, Formalin was done 1n eight patients by
J F Nuboer”™ (University Hosp, Utrecht), after resection
of the stenosis In one case the graft did not remamn open
probably because the aorta was partly thrombosed distal-
ly One patient died 14 months after operation from mul-
tiple theumatic valve defects The graft had remamned per-
fect, and was amply wide

Patients were aged 1745 In a senes of 19 patients with
coarctation 1 of 11 under 20 years required grafting Graft-
mg was necessary 1n four of five aged 20-30, and 1n all pa-
tients over 30 When operations are done on patients over
20 direct anastomosis between aortic stumps 1s often 1m-
possible, and homologous grafts should always be ready for
use.

Tecunic—Fixation n Formalin 15 simple. After removal from
the cadaver without aseptic precautions cleansing and trimmung the
aorta 18 slipped over a glass tube and fixed 1n 4% Formalin with
pH of 56 After being fixed 10-14 days at room temperature the
aorta 1s ready for use. Specimens can be kept six months and prob-
ably longer %}eforc use, specimens are ninsed for 24 hours 1n sterile
saline then placed i saline to which peniaillin and heparin have

been added. Using this method, 1 bank of blood vessel grafts can be
maintained.

Conmderation of Technic of Aortic Embolectomy Pres-
entation of Six Cases According to Lester Blum® (Mount
Smar Hosp., New York) the most dangerous of all ty pes of

(7) Arch. chir peerl. 6 123-142 1954 rd

(8) ADLA. Arch. Sarg 70 5258 Janvary 195§ 5
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arterial embohism 13 lodgment at the nortic bifurcation.
Mortality 13 high and gangrene common even if the embolus
slips 1nto one of the 1hac vessels The mcadence generally
reported 1s about 5% of embolism at all arterial sites but
may be greater Prompt intervention 1s essential to success.

The operative approach may be esther direct aortotomy or
ndirect removal through 1hac or femoral arteniotomy When
the patient s condition 1s poor, an indirect approach, using
catheters suction and irngation, 1s employed It 13 not al
ways possible to remove all embolic matenial by this meth
od and m arteriosclerosis the arteriotomy site may become
a problem Length and caliber of the common iliac arteres
level of aortic bifurcation 1nd presence of duodenal over
hang or horseshoe kidney must be considered

Durect aortotomy 1s more satisfactory The femoral arter
1es are exposed and clamped, allowing confirmation of diag
nosis and indirect embolectomy 1if necessary The abdomen
18 then opened to expose the aorta. Aortotomy 18 performed
1 the concavity of the bifurcation After closure, the fem
oral arteries are inspected for debris, through trapsverse
arteriotomy Distal arterial irnigation and clearing are done
through these openings Further arterial clearance may be
done through the popliteal artery

Spinal anesthesia 1s too hazardous and general or com
bined general local anesthesia should be used Because of
hemorrhagic complications anticoagulants should be avord
ed Drugs and sympathetic blocks are unnecessary

Blum describes six cases which illustrate the plan of at
tack on aortic embolism Artenal clearance must be care-
fully established, as 1t 13 possible despite free flow of
blood to leave fragments of clot which later block the Tu
men.

Arterial Emboham Recent Progress was evaluated by
Richard Warren Robert R. Linton and J Gordon Scannell®
(Harvard Med School) by comparing results of treatment
of 172 embol 1n 98 patients m 1937-46 (series 1) with 165
emboli treated in 102 patients i 1947-53 (series 2) The only
sigmificant difference n cause of embolism was that seven
were due to bacterial endocarditis 1n series 1 and only one it
series 2 Lamb arteries were mvolved mn 257 or 76.2% of all

(9) Ann. Sury 140 311 317 Baeptember 1934
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emboli Of these, 173, or 51 3%, were to main artenies of the
legs, the sites most lihely to result in tissue loss In 80
emboly, 23 6% of the total group, the femoral artery, where
surgery 1s most readily undertahen, was affected

Total mortality of patients with arterial embolism to
hmbs was 306% (35.3% 1n series 1 and 27.8% 1n sertes 2)
Patient mortality rate increases 1n direct proportion to size
of hmb embolism Poorer results are observed i aortic and
thac groups than in others

Aortie, 1thac and femoral embolism accounted for more
than 40% of all emboli Seven of 17 patients who had aortic
embolectomy lived, with preservation of both limbs, and
1 other had one limb saved Pulses below the arteriotomy
returned 1 all In 18 instances of 1hac embolectomy, 9 pa-
tients lived with preservation of the hmb Pulses returned
to the extremity m five Of 36 patients with femoral embo-
hism 25 lived with presenation of the imb 22 had return
of normal pulses

There was Iimb preservation and survival i 22 of 33
patients with popliteal embolism Nonsurgical treatment of
pophiteal embolism 1s justifiable, considerng 774% Iimb
survival and a 66 6% hfe and hmb survival Only seven pa-
tients lost limbs under this treatment embolt were 48
hours or more old when first seen 1n four or were terminal
complications 1n patients with advanced cardiac disease mn
three. The possibility of salvage of indrvidual limbs and of
prevention of late 1schemia by popliteal embolectomy must
not be disregarded

The authors operate on patients with axillary and upper
brachial arterial emboli and rschemia of the hand even
though symptoms are improving and the hand probably
will survive

Embol: were recurrent m 79 (39 5%) of the 200 patients
Of 91 patients with rheumatic fibnllation 49 (53.7%) had
recurrent embolism Five required more than one operation
for embolus one was operated on successfully four times
for brachial embolism Measures to prevent further embo-
lism 1n patients with auricular fibrllation nclude (1) res-
toration of normal heart thythm by use of qumidine (2)
long term anticoagulant therapy and (3) correction of mitral
stenosis by amputation of the auricular appendage
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Of 92 patients who had mitral valvulotomy 15 (16%) had
penipheral embolus, either proved or presumptive. Periph
eral emboli had occurred 1n 23 of the 92 before operation
There were seven (30%) operative and two (9%) late em
bolt (occurring within 24 hours after operation, or after
discharge, respectively) Of five aortic bifurcation emboly,
three were removed successfully One of the late emboli
was cerebral, eight months after valvulotomy the other
caused transient right hemiparesis six months after opera
tion Of 69 patients with no history of embolism before
mitral surgery 5 had operative and I late embohsm Twelve
patients who had had previous emboli had thrombi con
fined to the auricular appendage Nine had no thrombi m
auricular appendage or atrium In 21 patients, therefore,
there was presumably a satisfactory situation as to future
embolt

Since madence of subsequent embolism after one embolus
1n patients with rheumatic heart disease and auricular fibril
lation 13 50-60% mitral valve surgery may be favorable,
particularly with regard to late embolism 1t 18 estimated
that a third of patients with peripheral artersal embols
may be helped by recent advances in cardiac surgery

Embolectomy from Arteries of Lower Limbs Analysis
of 15 Cases seen m four years 18 presented by Freld C.
Leonard! (Springfield, Mass) The emboli were femoral
mn 11 cases iliac 1 3 and aortic in 1 Nine operations were
successful four of the patients had rheumatic and five ar
terioaclerotic heart disease. The longest interval between
embolism and successful embolectomv was 12 hours the
shortest 2 hours No patient died as the result of operation,
and no limbs were lost 1n the last seven embolectomies.
Cause of death was pulmonary embolism 1n three cases a0
uremia, acute myocardial infarction and cardiac falure 1
one each

Clinical diagnosis of artenal embolism of the lower lumbs
1s not difficult There 18 sudden pamn followed by paresthe
s1as coldness and early paralysis of the affected leg There
18 no pulse distal to the involved bifurcation but a vigorous
pulse coming down to 1t.

Anesthetic rsk 1s mummal procaine alone usually being

(1) New England J Aed 251 595600 Oct. 7 1954
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sufficient Lmbolectomy should not be denied a patient
merely because he 13 old and has arteniosclerosis Eight
embolectomies, including five of nine successes, were per-
formed in elderly arteriosclerotic patients The operation
should be performed within eight hours when possible. It
should not be abandoned, however, because a supposed
arbitrary ‘ deadline” has been exceeded after embolism In
Leonard’s group, all but two operations performed within
12 hours of embolism were successful

Retrograde blood flow has great prognostic sigmficance.
It was present or capable of being established in all cases
seen early and 1n all nine successes It was absent in all
falures

Consideration of routine femoral vemn mnterruption with
lower limb embolectomy 1s warranted since half the deaths
m this series were from pulmonary embohsm despite ade-
quate anticoagulant admimstration Such high frequency
of fatal pulmonary embolism 1n embolectomized patients
has not been reported previously

Management of Chronic Occlusive Disease of Peripheral
Artenes 15 described by Kenneth R. Wooling® (Indianapo-
Lis) Every effort should be made to prevent unnecessary
thermal, chemical or mechamecal trauma to 1schemic Iimbs
Progression of occlusive arterial disease caused by polycy-
themia vera may be arrested by prompt anticoagulant ther-
apy phlebotomy and subsequent control by radioactive
phosphorus or by interval phlebotomies Embolic disease
may be halted by therapy directed toward conyersion of car-
diac arrhvthmia Permanent abstmence 1 use of tobacco
may arrest thromboangntis obliterans Adequate control of
diabetes low fat, low cholesterol diets and anticoagulant
therapy 1n progressive thrombosis or embolic disease are of
value A stereotsomer of cholesterol (sitosterol) orally may
be helpful 1n lowenng blood cholesterol n arteriosclerosis
obliterans Patients should report any sudden change in
pan coldness pallor or rubor of a limb since anticoagu-
lants may prevent secondary thrombosis

Vasodilatation produced by nonsurgical methods 1s tem
porary but may be valuable and when coupled with other
measures may be sufficient to allow 1schemic lesions to heal

() J Indlama X AL 47 481486 ay 1954
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‘Warm environmental temperature, abstinence from tobac
co, relief from pain and postural exercises are important.
Use of systemic vasodilators, such as hexamethonmum,
priscoline®, dibenzyline®, regitine® and pendiomid® 13 con-
trovermial Close supervision 13 necessary to avoud toxc
side effects The effects of chemical sympathectomy eg,
from 95% alcohol, may last three to six months or longer
this spares the patient from surgery but the frequency of
mcomplete denervation and so-called postblock neuralgia
argues agamnst 1ts use Surgical lumbar sympathectomy 1
used prophylactically and therapeutically Although vascu
lar tonus gradually returns, a long term beneficial effect on
collateral circulation may be produced Sympathectomized
patients who must later undergo leg amputation on the same
side have lower mortality lower morbidity and higher m
cidence of primary healing

The author routinely gives antibiotics to diabetic pa
tients They mav plav a decisnve ole 1n some pondiabetics.
Pemicifhin parenterally 1s the most useful smgle antibiotic
1n uleerative lesions, but prelimmary culture and sensitivity
tests should be done Local use of tyrothricin baatracn or
combined polymyxin B and bacitracin as an adjunct to
other therapy 18 occasionally beneficial

To promote healing of open 1schemc lesions, local atrad
matic debridement of necrotic tissue 13 advisable Topical
apphication of enzymes such as streptokinase and strepto-
dornase may be helpful For shallow indolent lesions,
powdered red cells often are an axd

The most important treatment for pamn of yntermittent
claudication 15 that directed to improvement of the under
lymg ischemia. About 509% of patients are saud to derive
benefit from tissue extracts parenterally Subcutaneous
Achilles tenotomy has been vanably successful Salicylates
whiskey sedatives or narcotics may be used when necessary
Rehef from mtractable pain of 18chemic neuntis can so0me
times be produced for 24-36 hours by deep sedation
barbiturates dunng which time the limb 13 elevated. Con
tinuous caudal analgesia has also been recommended. Lum
bar sympathectomvy gives rather dramatic rehef from patd

In selected cases 1n which focal occlusion 1s demonstrable
by arteriography autogenous venous graft or artertal homo-



AORTA AND PERIPHERAL ARTERIES 315

graft may be ndicated Such operations are most useful 1n
segmental occlusions or aneurysms of the abdominal aorta
or femoral artery Lumbar sympathectomy and thrombo-
endarterectomy are also advocated Treatment for popliteal
aneurysm not completely occluded by thrombus appears to
be lumbar sympathectomy followed immediately by re-
moval of the aneurysm

When amputation 18 necessary, digital or transmetatarsal
amputation may be adequate if adjacent tissue 13 viable.
When gangrene 1s more extensne, leg or thigh amputation
18 indicated Refnigeration of the nonsalvageable portion of
the leg for one to three days preoperatively may halt toxic
absorption and improve the general status There 13 an -
creasing trend toward midleg amputations in the absence
of popliteal and even of femoral pulsations, if 1schemia 1s
not extremely severe The mortality rate 18 lower and post-
operative functional deficit definitely less than with mid-
thigh procedures After midleg amputation, a well padded
plaster half-shell splint applied to the back of the lower
thigh and the stump 15 useful 1n preventing flexion contrac-
ture of the knee.

Traumatic Arterial Spasm and Thrombosis Civilian 1n-
jurtes from blunt trauma especally in fractures are oc-
casionally complicated by artenal spasm or thrombosis
Conservative management 18 usually recommended and
some authors feel that free bleeding 1s the only indica-
tion for surgical exploration Experience 1n exploration of
all injuries above the knee or elbow 1n which the peripheral
pulse was quite dumumished or absent led W Sterling Ed-
wards and Champ Lyons? (Med. College of Alabama) to a
different concept of proper management.

In their plan of treatment, the injured artery 1s explored
as goon as possible after trauma 1f pulsation does not re-
turn a few minutes after brachial block or spinal anesthesra.
The penivascular sheath 1s opened widely and hematoma
evacuated If the problem 13 spasm local applications of
warm salime procaine or papaverine are tried. A short area
of persistent spasm 1s resected and grafted. Contusion or
thrombosis warrants primary resection and grafting Saphe-
nous vem grafts are used 1n areas with muscular support

(1) Amn. Sury 140318323 September 1954
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and artenial homografts 1n unsupported areas Ven grafts
can function satisfactorily as arteries as long as 15 20 vears
m man It 1s better to use a short graft than to dinide col
lateral branches and suture the artery under tension m
attempting a single suture line.

No defimte time himt should be set for exploration If
retrograde flow occurs after aspirating the clot, distal ar
culation can be restored

Lumbar Sympathectomy for Occlusive Arterial Disease.
A ] Barnettt (Melbourne) performed sympathectomy mn
27 men and 3 women aged 32-85 of whom 23 had chronic
1echemia due to atherosclerosis obliterans 2 thromboangutis
obliterans 3 acute arterial thrombosis and 2 thrombotic oc
clusion of the lower end of the aorta. Intermuttent claudica
tion was present 1n 22, and 28 had “distal’ symptoms of rest
pain paresthesta and ulceration of the foot The patients
were followed for a few weeks to four years

One patient died two days postoperatively Early effects
of lumbar sympathectomy on the distal symptoms were
definite 1mprovement 1 21, no signmificant change m 1 and
continued gangrene necessitating amputation in 3 Improved
patients had increased warmth of the foot, improved color
loss or diminution of rest pain or paresthesia and healmg of
ulceration

Of 20 patients followed for three months to four years
16 had improvement of distal’ symptoms 6 of the 13
with claudication had improvement The effect of the oper
ation on claudication was not as pronounced as on distal
symptoms Symptomatic relief correlated well with the
healthy condition of the foot

Age sex pathologic lesion site of block (except possibly
of occlusion of the lower end of the aorta or of the thac and
upper part of the femoral vessels) and chromaty of lesions
did not greatly mnfluence results Results were better 1n p2
tients with atherosclerosis and thromboangntis than 11t
those with thrombosis of the aorta and femoral artery and
were the same in women as 1n men

Surgical Aspects of Penartentls Nodosa Perartenitis
nodosa should be mcluded 1n differential diagnosis of ab
dominal disease, as abdominal complaints are frequently

{4) Australaslan Ann, Med 3 295298 November 1954
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the first sign The gastromntestmal tract 13 1myvolved 1n 50-
56% of cases hematemesis or melena occurs in 18% The
surgeon should be aware of the disease so that early treat-
ment may be nitiated

In one year, George H Donnelly and Roy E Campbell®
(U S Army Hosp, Frankfurt) observed five patients with
lesions consistent with penartenitis, a sixth had been treat-
ed earher Four of the five underwent surgery with pre-

B —A in mesoappendix  x30 (Court f
R E. Arch. Sory 66.531 539 Om

Donnelly
1954)

operative diagnosis of acute appendicitis and one of acute
cholecystitis. Specimens removed at operation revealed
artenal lesions Four received cortisone or corticotropin
Three survived and two died of the disease

Corticotropin therapy should be imtiated early This
treatment 18 not without danger and if different forms
of the disease could be distingmished 1t would not be ad-
vocated routinely Howener, 1n early stages true perarten-
13 nodosa cannot be differentiated pathologically or chni-
ﬂrom localized or more specific tvpe. Except 1n cases

() AMA Arch. Sury 66:533 539 October 1954,
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of defimite acute appendicitis, the authors routinely exam
ine the mesentery of a large segment of small testine for
signs of perartenitis and obtan a biopsy of suspicious le-
sions Gross findings consist of nodular masses surrounding
medium sized mesenteric arteries, but presence of these local
lesions m the mesoappendrx (Fig 84) should not be relied
on for diagnosis of generalized periartenitis Supplementary
gastrocnemius muscle biopsies should be studied before
mihating corticotropin management

PERIPHERAL VEINS

Phiebographic Demonstration of Incompetent Communi-
cating Veins mn Lower Leg following 1njection of contrast
medium directly mto the tibial vein exposed 1n the retromal
leolar area was compared with climical findings 1n 32 pa
tients by Franz Sgrensen® (Nibe, Denmark) Complete
conformity was found 1n only sx. In 26 phlebography re-
vealed incompetence of communicatmg vemns, 11 m the
large and 15 1n the small saphenous system without sumlar
evidence on clinical tests In 3 of the 26 phlebography
revealed varicosities i the small saphenous vem 1n the
calf or poplteal region which had not been demonstrated
clinically Findings at operation confirmed results of phle
bography

The entire system of superficial leg veins was never X
posed so some patients mught have incompetent communi
cating vems besides those verified Primary results were
good except 1n one case Although exact comparisons of
deep direct and percutancous phlebography were not made
on the same patients results 1 an earlier sertes of 20 p2
tients having the latter were not so good as n the present
series It appears that with deep direct phlebography in
competent communicating vemns between deep and super
fictal venous systems are visualized to greater extent and
more precisely than by clinical exammation percutaneous
phlebography or both

(6) Acta chir scandinay 107 567 573 1954
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Parenteral Trypsin Its Effect on Expenimental Throm-
botic and Inflammatory Conditions Eric G Hardy George
C Morns, Jr and Michael E. DeBakey? (Baylor Unn )
produced intravascular clots 1n the upper femoral vemn of
dogs by temporanly occluding a segment of the vem and
mjecting dilute thrombin solution into it The animals
then recened a solution of trypsin directly into the inferior
vena cava through a polyethylene catheter by continuous
dnp The intravenous trypsin 1 doses greater than 30-50
mg /hg was found to be highly dangerous due to (1)
trypsin shock, (2) massive intravascular coagulation and
(3) marked and uncontrolled anticoagulant achivity Doses
of 30-75 mg had no significant Iytic effect on femoral vein
thromb1 1n the dog or on test tube clots incubated with
blood drawn following the trypsin infusion The longer
the intravenous infusion of the trypsin, the more refractory
18 the resulting trypsin shock.

Expenmental inflammatory lesions in rats produced by
dextran given subcutaneously were studied after bilateral
adrenalectomy The rats were given either cortisone or
trypsin intramuscularly The cortisone had an anti inflam-
matory effect while the intramuscular trypsin had no effect
on the lesions

There seems httle justification for the climical use of
trypsin parenterally

Venous Thrombosais of Lower Extremities 1s discussed by
Hugh H Hussey® (Georgetown Unny ) Thrombosis of
the deep veins of the lower extremities may cause pulmo-
nary embolism and if extensne lead to chromic venous -
sufficiency About 95% of pulmonary emboli onginate from
the lower extremity Most cases of venous thrombosis are 80
1sidious 1n onset and so asymptomatic that they are consid-
ered only when pulmonary embolism appears Thromboem-
bolism tends to be self-perpetuating an episode of pulmo-
nary embolism increasing the probability of more venous
clotting and a second embolism Patients with cardiac dis-
ease are most predisposed to thromboembolism

Intimal damage, changes n clotting mechanism and ve-
nous stasis have been proposed as immediate causes of ve-

(7) Sury., Gyoee. & Obst. 100-9196 Jammry 1935
(8) GP 1015863 July 1954
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nous thrombosis Stasis of blood seems the most promment
factor 1n therr mmtiatrton In 100 autopsies Paterson and
McLachlin found thrombosis 1n both lower extremuities
40%, with most clots in the deep femoral vemn

Certam local signs mdicate thrombosis 1n the lower ex
tremities (1) Shight cyanosis or prominence of superficial
vemns (2) Asymmetry of the leg due to edema. To detect
subtle asymmetry, a tape measure must be used methodical
Iy (Fig 85) (3) Discomfort in the legs often revealed only

85 —Comparismn of circumferences by messurements referred to patcls o8
cach (Conrtesy of Hussey H. H. GP 10 58-68, July 1954)

by speatfic inquiry (4) Calf or thigh tenderness To clicit
this the patient s knee 1s flexed and the examuner s fingers
are played along the leg compressing the muscles for
ward with moderate firmness (Fig 86) (5) Homans sign
In testing the sole 13 forcibly pushed while the leg 13
fully extended (Fig 87) A positive result consists of pain
at the calf or popliteal space defimite resistance by the p2
tient to the maneuver or both This sign 13 not pathogno-
monic. When thrombosis propagates extensively all focal
signs are greatly exaggerated and systemic effects (fever
prostratton etc.) are often severe. The affected extremity
may be either hot and suffused with blood or mottled and
cool with reduced arterial pulsations due to reflex artersal
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spasm Tactors that favor development of embohism are an-
ema, fresh, extensive clots and changes in local venous
pressure.

Venous stasts can be prevented by massage early ambu-
lation and elastic bandages or stockings Treatment 1s di-
rected to prevention of pulmonary embolism and mimimiz-

Fig 86 (top).—Palpation for tenderness by “playing™ along calf
87 (bottom) —Dormflexion test.
(Courtesy of Humey H. H GP 10.3868, July 1954)

g of late effects of venous obstructton The former 1s
served by anticoagulants and 1n severe cases by lumbar
sympathetic block caudal or spinal anesthesia or such
ganghonic bloching agents as hexamethonmum, the latter
by elastic stockhings, to be worn when the patient gets up
and unt:l tendency to edema has subsided Venous ligation
15 indicated 1 septic thrombophlebitis if response to anti-
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biotics 1s unsatisfactory, if anticoagulants are contramndicat
ed and if pulmonary embolism recurs during adequate ant1
coagulant therapy

New Method of Management for Thrombosis of Deep
Vemns of Extremities Thrombectomy, Restoration of Lu
men and Heparinization. Ligation of the vemn for deep

1
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884, inclsion over deep veln B amall rubber tasue draim placed be
nnm'hohn:d mehnwmm-m In veln, (Coartoay of
Msharner H. Am. Surgeon 20 487-498, May 1954)

vein thrombosis leads to unpleasant sequelae, especially
persistent edema ILagation 1 mdicated for septic thrombo-
a1s and 10 some instances pulmonary embohism but 13 not
otherwise necessary The method used by Howard Mahorn
e (Louisiana State Umiv) attempts to open and keep
open the lumen of the vem. Removal of the clot with
preservation of the lumen of the vemn was done in 81x P2
tients and results were excellent when the deep vet

(9) Am. Surteon 20 487498 Alny 1954
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(Courtery of Maborner . Sargeon 7018 458 Moy 1959)
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thromboses were of short duration, even though the clot
was extensive and edema of the extremity massive, Throm
bectomy may be effective even weeks after mitiation of the
thrombotic process Preservation of the vein lumen allows
restoration of normal arculation Removal of a fresh clot
does not injure the vein valves

TECENIC—AS soon as diagnoss 13 made, the femoral, thac, axil
lary or subclavian vern 18 exposed at a level near thmﬁm
of the clot. A longitudinal 1ncision 1s made into the yem
and the clot removed (Fig 88) When the clot has been removed
completely from a long segment below or above the incasion, copious
bleeding takes place this 18 controlled by two soft rubber smg:
previously placed around the segment of ven. The vewn may
suctioned to remove all clots. The vein lumen 18 left open. The -
c1s10n 1n the vein 13 closed with 0000 silk, using a runming Carrel
type mmttress suture (Fig 89) The wncision mn fascia and skin 18
closed. The saphenous vein at the ankle 15 exposed through a loa
gitudinal masion just above and on the anterolateral aspect of the
internal malleclus "A no PE 100 polvthene tube 13 used to intubate
the proxunal segment and the distal segment 15 higated (Fig 90)
The polvthene tube 1s connected bv a needle to an infusion of
dextrose. A continuous drip 18 established at the rate of 20 drops/
munute. One hour after operatton 200 mg heparmn/1000 cc 18
added to the flask. Clotting time 18 checked every four hours by the
Lee White method and an attempt made to mamtam a coagulation
time of 15-20 minutes, Heparin therapy 1s continued for 72 hours
A tourmquet 15 placed around the leg just above the knee, sufficiently
tight to obstruct the flow 1n the superficial circulation for five min-
utes every hour during the first 12 hours of heparin admmstration
1 order to force the heparin into the deep circulation. After 72
hours the patient 18 pernutted to be ambulatory for brief periods with
supporting elastic bandages

Varicose Vein Surgery in Management of Postphlebitic
Limb Defimte improvement of stasis changes n the leg
having chronic msufficiency of the deep vems follows eradi
cation of accompanying varicose vemns according to Thomas
T Mvers and Jack C Coolev! (Mayo Clime) The oper?
tion does not alter the deep circulation anatomically but
improves the over all circulation by removing the superfi
cal of the two sets of mcompetent vemns The leg must
be carefully examined to establish the diagnosis Schwartz
compression and tourniquet tests are important n evaluat
g the greater and lesser saphenous veins

Any advanced stams changes in the leg must be treated

(1) Sorg  Gyoee. & Obst. 99 733744 December 1954
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before surgery Ulcers must be free of infection Complete
bed rest with elevation of the leg above the heart and con-
tinuous moist packs of alumnum subacetate (025%) will
help the ulcers Skin grafting 18 sometimes necessary but can
be done along with the defimtive surgery The surgical
procedure consists of widely dissecting severing and ligat-
g the greater saphenous vemn and all its tributanies The
femoral vemn should be inspected for any residual signs of
phlebitis The vemn may be injected after resection, or pref-
erably stripped as far as possible The same type of opera-
tion 18 done when the lesser saphenous vein 18 incompetent

The essentials of postoperative care are alternation of
elevation of the legs above the heart level and early ambu-
lation with adequate elastic support of the involved extremi-
ties The patient should wear the elastic bandage up to
the knee while on his feet for the first two months after
surgery and thereafter according to the amount of edema.

Of 118 extremities 1 100 patients operated on from 1947
to 1949, 87% had incompetent greater saphenous veins and
20% had mcompetent lesser saphenous vemns Ounly 8% of
limbs had incompetent perforating veins Symptoms includ-
ed heaviness in the imb itching and burning stasis changes
such as brawny mnduration pigmentation ulceration
stasis dermatitis neurodermatitis subacute celluliis and
superficial phlebitis and recurring edema Healing of the
ulcer before operation was possible in 22 himbs A resec-
tion and mjection was done 1n 62 limbs mostly early n
the series In the remainder, stripping of the vemn in part
or m whole was done None of the patients had an actual
occlusion at the saphenofemoral or saphenopopliteal junc-
tion at the time of operation Definite evidence of previous
mjury to the common femoral vein was found in 40 ex-
tremities There were no hospital deaths The main aperative
complication was delayed healing which occurred in five
limbs

Early postoperative results were good 1n 96 extremities
Of 104 extremities followed for one to three years, 97 were
definitely 1mproved and 7 were not improved Of 80 fol-
lowed for four to six years 70 were defintely improved

and 10 were not improved. None of the extremities were

worse ’
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Comparison of Late Sequelae of Common and Superficial
Femoral Vemn Ligations John R. Robinson and Carl A
Moyer® (Washington Umiv ) investigated the consequences
of 31 lhigations of common femoral veins 1n 28 patients fol
lowed for 8 years and of 43 hgations of superficial femoral
veins 1n 36 patients followed 6% years The surgery was
done for phlebothrombosis, previous pulmonary embolus or
thrombophlebitis or as a prophylactic measure There were
no operative deaths Within one to eight years after higation
and division of the common femoral vein 1ncapacitating se-
quelae of persistent brawny edema, dermatitis and cellulitis,
varicose veins and ulceration appeared in more than three
fourths of the patients Ligation and division of the super
fictal femoral vern was followed by the same sequelae i less
than 10% of patients

Brawny edema appeared first in practically all instances
usually within one year of hgation of the common femoral
vemn Varnicose vemns appeared next and dermatitis and ul
ceration followed Postligation varicosities were not the sole
factor 1n the etiology of brawny edema ulceration and
dermatitis since these complications were not prey ented or
cured by removal and ligation of the varicosities as they
occurred

The causes of the hard edema which usually precedes
ulceration are unknown There 18 no objective evidence that
Iymphatic stams 18 an etiologic factor Lumbar sympathec
tomy had no long term curative mfluence on posthgation
complications indicating that vasospasm 1s not the predom!
nant cause, Apparently the site of hgation 1s the primary
determinant of the sequelae Ligation of the common fem
oral system 1s therefore to be avoided Ligation and di
vision of the superficial femoral vein can be done with refa
tive impunity

Results of Stripping Operation in Treatment of Varicose
Veins Thomas T Myers and Lowell R. Smith? (Mayo Clin
1c) compared results of two types of surgery pcriormcd for
varicose veins 1 the legs of 711 patients, followed an aver
age of 25 1 months The operations mncluded 239 1 which th;
great saphenous vemn was stripped just to the knee wit

3) Surgery 551690697 May 1934
El) Proc. Staff Meet, Mayo Clin 29 583-59%0 Nov 10 1934



PERIPHERAL VEINS 327

simultaneous mjection of the remainmg distal segment with
sclerosing solution, and 841 complete stripping operations
from the dorsum of the foot to the gromn There were also
109 operations on the small saphenous veins all but 13 con-
sisting of stripping operations to the ankle, The 13 consisted
of higation and jection Deep venous msufficiency was pres-
ent 1n 191 extremities Previous surgery had been performed
i 17 6% of the legs and njections had been used for ther-
apy 1n 30 1%
Defimte indications for stripping incompetent superficial
vems are (1) large vancosities (2) stasis changes (derma-
titss, ulceration, pigmentation and chromc mduration), (3)
history or evidence of attacks of superficial phlebitis, (4) m-
competence of both deep and superficial veins with venous
stasis 1n which the superficial veins are a definite factor,
and (5) prophylactic procedure. Temporary contraindica-
tions are (1) recent deep thrombophlebitis or acute super-
fictal thrombophlebitis (2) weepmng dermatitis or (3) sup-
purative disease anywhere on the body (4) acute and sub-
acute stasis cellulitis of the leg (5) pregnancy (6) poor
general health (7) obesity (8) severe secondary anemia
(9) recent extensive sclerosing therapy (10) early asympto-
matic varicostties (11) other diseases of the leg, and (12)
uncontrolled metabolic disease Permanent contraindications
to surgery are (1) marked artenal deficiency of the leg
(2) normal but promimnent appearing vemns (3) asympto-
matic varicosities duning advanced age (4) severe deep ve-
nous mnsufficiency when mild varicosities are not a factor
(5) chromic lymphedema with mmimal varicosities and also
severe varicosities uniess the patient understands that 1m-
provement of the lymphedema cannot be expected, and (6)
severe constitutional disease with poor prognosis
Over-all results of the incomplete operation showed a

121% recurrence with 57 855 of the legs showng little or no
collateral venous formation Patients followed over 234
years had a 19.3% recurrence rate with 49 1% of the legs
showing little or no collateral venous formation This com-
pares with 2 0 6% recurrence and 94 4% of the legs showing
Iittle or no collateral formation 1n the over-all results of the
radical procedure and with 20% recurrence and 9.5% of the ="
legs showing httle or no collateral formation i the -~
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tients followed more than 234 years The radical strppiog
operation was more satisfactory in patients with deep ve
nous mmsufficiency, and less sclerosing fluid was needed.

The radical stripping and dissection technic 13 preferred.
The patient submts to a longer anesthesia and more radical
procedure but has no more, 1f as much, postoperative
morbidity and has less of recurrence, skun changes, reopera
tions and painful repeated mjections

Clinical Study and Treatment of Varicose Veins Accord
g to Hugh Montgomery and Harold A. Zmtel* (Umv
of Pennsylvamia) the three common causes of valvular
mcompetence and varices are hereditary occupational, espe-
cially prolonged standing 1n individuals prone to varices
and inflammatory with valvular destruction or damage.

There are no valves mn the vena cava and usually none
n the common and external ihac vemns Generally the
most proximal valve 15 1 the common femoral vemn The
pumber of valves in the venous channels may vary from 1 to
20 With quiet standing, 500 cc. blood may normally pool
m the legs mamly owmng to marked increase in venous
pressure on change from the supine to the erect position
without an equal increase in osmotic pressure of plasma
or hydrostatic pressure mn the extravascular tissues Nor
mal blood flow (Fig 91) 1n the leg veins 1s upward and 1n
ward toward the common femoral ven Only below the
ankle can the venous blood flow both mward toward the
deep vein and outward toward the skin The superficial vetns
of the legs are poorly constructed to withstand marked lfk
creases 1n pressure for a very long time because they la
strong fascia and muscle tissue After elevation and then
dependency normal filling rate of the superfictal vems 1S
about 30 seconds or more less than 30 seconds 15 con
sidered abnormal (Fig 92)

Prmary vances are the commonest type. Varces are
more common i the long saphenous than in the short 32
phenous ven often appearing first i the upper leg Valves
of a perforating or communicating vein may become mctzﬂlf
petent and may first be seen as a dilated 1solated segmen gr
the saphenous vem (a blow-out ) Postinflammatory,
secondary vances usually follow deep thrombaphlebitss 1n

(4) Clreulation 101442450 Beptember 1934
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120 years and are frequently confined to the lower leg Pr1-
mary may precede secondary varices

Marked venous pressure differences between normal and
abnormal \eins are apparent only with walking Individuals
with varices retain an abnormally high walking venous
pressure and, 1t 15 undoubtedly this elevation that leads to
tightness, pain edema, dermatitis and ulceration of the leg

Dunng the examination particular attention should be
given to the rate of filling of the varices with and without

H_FAi.‘ 91~—Schema of weins of leg (Clmru:t{ of Montgomery H., and Zintel,

tion 10 44 450 September 195

)

a tourmquet to localize the incompetence (Fig 92) An m-
competent short saphenous vein may be differentiated
from the long saphenous by its postenor position and the
fact that firm pressure on the lower portion of the popliteal
space may delay its filling

Before surgery occlusion of the deep veins must be ruled
out This 1s done by firmly bandaging the leg from ankle
to grom with elashc bandage and having the patient
walk for five minutes Severe 1schemic pamn suggests occlu-
si0n

Surgery 1s the best treatment for primary vances of the
long and short saphenous veins Ve stripping the method

e
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of choice, abolishes all communicating veins as well as the
veins stripped. For incompetent deep veins, elastic support
and rest are usually tried with occasional grafting of ulcers
Venous higation of Linton 1s sometimes used for deep veins,

HOHE HIGH THIGH ABOVE KNEE  BELOW et
o -~
Veins
Incompetent \S \ N

none N N N N
great saphenous

only A N N N
great saphenous N
commurricating. A A AN
great saphenous
communicating A A A A

and desp

Fig 92 —Filing times of velns below t level N normal—30 secondt
ar move TS et Rty of Monigommry T 2
Zintel, B.“A. " Clrcalation 101442450 Scptember 1954 )

This mvolves ligation of the superficial femoral venn and
stripping of the long and short saphenous vemns if they
have varicosities although this does not reduce venous
hypertension on walking

The Postphlebitic State according to Seebert J Goldow
sky and Wilfred I Carney® (Providence R. 1) 1sa chrome
and 1ncurable drsease m which the ulcers can be healed and
the edema controlled over long pertods only by applica
tion and mamtenance of adequate compression Operative
treatment, such as Ligation of varicose vemns sympathec-
tomy excision of the ulcer with grafting higation of commu
nicating vens and stripping of varicose vens 18 only an
adjuvant to compression treatment.

Of 23 women average age 53 and 12 men average agc
56 all had a history of deep thrombophlebitts Average

(5 Am. ] Surr. 88 304-307 Angust, 1954
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follow up was four years There were 16 cases of postpartum,
3 of postoperatine and 16 of post traumatic phlebitis The
nght leg was mvolved m 10, the left leg m 14 and both
legs n 11 Edema was present m 30 pigmentation in 28,
ulceration 1n 26, induration 1n 20 and varicosities in 11
Previous operatine treatment included four bilateral and
two umlateral saphenous vemn ligations, one bilateral and
one unilateral vemn ligation one bilateral and one unilateral
saphenous vemn stripping three vein injections one super-
ficial femoral ven interruption two skin grafts and one
sympathectom) Three patients had coexstent peripheral
arteriosclerosis All were treated with compression, with
control of edema and mamtenance of healing 1n over 90%
A few had occasional recurrences of small areas of dermatitis
or ulceration which responded to renewed active treatment
Only one had a definite poor result

For compression two 4 m cotton elastic bandages are
applied 1n overlapping fashion from toes to knee During
healing the bandages are applied over ordmary sheet wad-
ding Areas of ulceration or dermatitis are covered with a
2% aqueous solution of gentian violet, zinc oxide omntment
and a single layer of gauze, followed by sheet wadding and
elastic bandages applied snugly In stubborn cases, net
dressings, rubber sponges or gelocast 1s used

Excaision and grafting promote heahing, but continued
compression 18 still necessary In some cases long and
short saphenous vein ligation may be neceded for varicosi~
ties, but this will usually not help the deep phlebitis No
treatment, operative or nomoperatnve, can be considered
curatine or defimtive unless it has been succeeded by an
adequate period of follow-up without compression

Late Results in 300 Cases of Division of Popliteal Vein
for Chromic Edema and Ulceration of Lower Extremity
Gunnar Bauer® (Manestad Sweden) reviewed 626 cases of
edema and ulceration caused by valvular incompetence of
the superficial femoral vein The valvular incompetence
was post thrombotic 1n 314 patients and idiopathic 1n 312
Treatment was hgation of the popliteal vein with two su-
tures and resection of a 1-2 cm. length of ven between The

(6) Minerva eardioanglol March, 1955



332 GENERAL SURGERY

vein was exposed high i the popliteal space through a trans-
verse ncision at the level of the upper margm of the patel-
la. No deaths or serious complications occurred and edema
and ulcerations usually cleared

Of 300 cases of severe ulceration and edema, pamn and m
duration of the skn treated by division of the popliteal
vein and followed for at least three years, average duration
of the ulcers had been eight to nine years Results showed
that 74% remained completely cured and 26% had one or
more recurrences of ulceration During the first year after
surgery, 782% of the recurrences were recorded, with 20.5%
durning the second year When two years pass with no
sign of a recurrence there 1s a reasonable chance of the
patient remammg free from symptoms for a longer perod,
possibly for the rest of his hife.

Age and cause of valvular failure had no relation to re-
currence. Incidence of recurrence was higher n patients
who had had ulcerations longer preoperatively Local con
ditions were the main causes of recurrences Valvular 1n
competence m subcutaneous venous trunks overlooked of
considered of no importance at operation was responsible
for recurrences 1n 31 cases Incompetence of the entire great
saphenous trunk was found 1n 8 and failure of the valves of
communicating vemns m 14 Total varicose degeneration of
practically all the veins of the leg occurred m two There
was an anomaly of the small saphenous ven 1n seven In
every case, the vein was hgated and 80% of the patients
became free of symptoms and had no further recurrences.

Arterial 1nsufficiency was the cause of recurrent ulcert
tion 1 16 Vasodilator drugs cured 3 and lumbar symp2
thectomy cured 7 of 10 patients Cardiac incompetence
with edema formation was the cause of recurrence m 14
cases usually the lesions subsided after successful treat
ment of the cardiac condition Neglect and poor personal hy
gienc caused recurrence 1n eight and the cause was un
known 1n nine

In more than half the cases with recurrences correction
of the causatnie factor resulted in freedom from symptoms
dunng the follow up period Popliteal Iigation secms
treatment for edema and ulceration of the legs due to 10
competence of the femoral vein
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Diagnosis and Surgical Management of Chylothorax
with Aid of Lipophilic Dyes Roy G Klepser and James F
Berry” (Georgetown Unny ) state that chylothorax result-
mg from rupture of the thoracic duct 15 a serious and often
fatal condition charactenzed by respiratory embarrassment
and manttion Rupture may be due to trauma, neoplastic 1n-
vasion or mechanical obstruction Escaped chyle collects
retropleurally o a comparatively small closed space Some
ruptures of the duct undoubtedly seal off without develop-
ment of recognizable pleural chylothorax. In others thereis
a latent period of several hours or even weekhs before symp-
toms of pleural fluid appear Chylothorax becomes appar-
ent when the flurd pressure 1s great enough to cause a second
rupture, usually in the lateral pulmonary ligament

A simple and effective test for chylothorax 1s to perform
a thoracentesis several hours after the patient has eaten a
fat meal contaiming lipophilic dye The dyes which gnve
the best concentrations 1n chyle are coal tar dyes commer-
cially designated as D and C red no 17, D and C red
1o 18 and D and C green no 6 In preparing the dye for
mgestion 1 Gm dye 1s mixed with % Ib butter or margarine
which 18 then eaten on bread or on 1ce cream Thoracentesis
1s done the following morming The aspirated flurd wall
be grossly discolored with dye if there 1s chylothorax This
test should be used 1n all cases of turbid, sterile, alkaline
pleural flurd which tends to recur after removal by thoracen
tesis

Although repeated chest taps or mtercostal drainage will
control the dyspnea of chylothorax and, with a fat-free
diet, may result 1n spontaneous cure, mortality with con-
servative treatment 1s over 50% Continued loss of chyle
leads to weakness increased thirst and hunger, peripheral
edema and emaciation due to hypoproteinemia

A feasible operatton for cure of chylothorax 1s simple
ligation of the thoracic duct It 1s not necessary to explore
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the mediastinum or to expose the site of rupture. The duct
15 a one-way vessel with competent valves and can be ligated
at 1ts most exposed portion just above the diaphragm. A
right chylothorax usually results from rupture of the duct
below the level of the fifth thoracic vertebra whereas a
left chylothorax may indicate injury at a higher level. Be-
cause of the difficulty of exposing the lower part of the
duct from the left chest, ligation by a right-sided approach
seems desirable, regardless of the location of the chylo-
thorax. After ligation collateral lymphatic channels develop
The optimal time for ligation 18 probably the time 1t becomes
apparent that the duct 1s not sealing off spontaneously

Diagnosis of rupture of the thoracic duct was made or
venified by the oral lipophilic dye method m six cases of
chylothorax and one of chylopenitoneum Three patients
responded favorably to transthoracic higation of the duct
m two the duct closed spontaneously and two m whom
the duct was not higated, died

[These seem to be excellent suggestions for tbe handlmg of a condh-
tion which 1s becoming more frequent—Ed.]

Effect of Blood Vessel Pulsations on Lymph Pressure
1n Large Lymphatics Roscoe C Webb Jr and T E Starzl®
studied the rhythmic intralymphatic pressure changes i
the supradiaphragmatic and cervical thoracic ducts of dogs
by capacitance manometers and simultaneously measur
artertal and venous pressures with inductance type trans
ducers Side pressure measurements of mtralymphatic pres
sure were made by cannulating a tributary lymphatic chag
nel and end pressure measurements were made by direct
cannulation of the end of the thoracic duct blockng central
1 h flow
y’il;mphatlc pulses were found to be transmutted from
contiguous large artertes the lymphatic pulse pressure rep-
resenting a sigmificant fraction of the peak lymphatic pres
gure. In the neck venous pulsations were shown to be trans
mtted to the lymph 1n a similar manner Mean side pressares
mn the supradiaphragmatic portion of the thoracic duct
ranged from 35 to 55 mm water End pressures were less
than 100 mm water with intermittent release of lymph flow

(8) Ball. Johns Hopkins Hosp. 931401407 December 1953
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between recordings The major pressure variation was syn-
chronous with the heart beat Pulse pressure in the thoracic
duct was usually 20-30 mm water Occlusion of the aorta
proximal to the Iymphatic cannula always completely ob-
Iiterated the intrinsic lymphatic pulsations usually with at-
tendent fall in mean lymphatic pressure Pulsations prompt-
ly reappeared on release of the aorta, mdicating that ret-
rograde lymphatic conduction does not occur Simuilarly,
blockage of ascending lymph channels or elimmation of
distal aortic pulsations did not appreciably alter the lym-
phatic pulsations, suggesting that rostral propagation of the
Iymph pressure changes 1s for very short distances

Mean aide pressures in the cervical thoracic duct ranged
from 25 to 100 mm water, and mean end pressures were
maintained at about 100 mm water by intermittent release
of lymph obstruction The lymph pulsated either mn syn-
chrony with adjacent arteries or in phase with the pulsa-
tions of the neck veins The transmitted arterial compo-
nent of the lymphatic pressure nwaves was synchronous with
the carotid or subclavian arteries Alterations of blood or
pulse pressure 1o these vessels caused dramatic changes m
the lymphatic pulsations When the third portion of the
aortic arch was occluded the lymphatic pulsations were
augmented. When the arteries of the head and neck were
blocked, a decrement or fall of lymph pulsations occurred
Alterations of lymphatic pressure that occurred in phase
with the jugular or subclavian venous pulsations could be
recorded with either end or side pressure methods sug-
gesting that they were transmitted by contiguity rather
than by retrograde flow from the subclavian vein into the
thoracic duct This component of the lymphatic pulse was
not sigmificantly affected by occlusion of the ascending
aorta but was eliminated by occlusion of the innominate
vemn or superior vena cava Ligation of the thorucic duct
at its entry into the subclavian vein which broke mtralums-
nal contact between the two systems, did not ehmnate
this type of Iymphatic pulse ndicating that any +enous
component of the lymphatic pulses 1s chiefly actnated by

adjacent pulsating veins rather than by venous reflux mto
the duct.
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Abdominal Surgery in Newborn. Minam G Wilson® (Los
Angeles) reports 57 cases with an madence of 1 1 1,200
births \ortality rate was 55 Prematurity was present i
50% contrasted with 25% mn a control group Mortabty rate
for the prematures was only 44% Incidence of prematunty
tended to be high with small bow el anomalies and esophag
eal atresias and was low est with large bowel lesions and anal
malformations There appeared to be no more hazard 1
surgery for the premature infant than the degree of pre-
maturity would mdicate Addrtional major surgical lestons
were found 1n 13 infants Other common congemtal anoma
lies mcluded mongolism congenital heart anomalies gem
tourinary anomalies facral malformations, skeletal anoma
hies of extremities and central nervous system anomalies

In 18 nfants with small bowel obstruction (70% prema
ture and many with other congemital anomahes) the sit¢
of atres1a was the duodenum 1n 5 jejunum in 6 and ilenm 18
2 and the site of stenosis was the pylorus m 1 duodenum n
3 and 1leum 1n 1 Symptoms were omitng absent or m
frequent stools mild distention and respiratory difficulties.
Except for one Ramstedt pyloroplasty the operations com-
sisted of primary enteroanastomosis or gastrocnteroa.nasw‘
mosis with detorston of volvulus or release of congen!
bands and 1n one case resection of reduplhication Mortality
was 56%

Atresia of the large bowel was present i two wnfants
and stenosis of the large bowel 1n five. Symptoms mcluded
distention almost complete absence of stools hypoactive
penistalsis and green vomutus Operative procedures includ
ed two pnmary large bowel anastomoses one cecostomy
and one transverse colostomy Only one infant survived the
others died of pentonitis Imperforation of the anus was
present in 12 and stenosis of the anus m 1 3ore than
half of these also had a fistulous connection between the
rectum and the genitourinary tract or perineum and about

9) Sury. Groce & Otwt 100 141 148, February 1955
336



ABDOMEN—GENERAL 337

half had other congenital anomalies Diagnosis was made
by mspection Surgical procedures included 11 perineal proc-
toplasties (1 unsuccessful) and 1 abdominal perineal re-
pair Mortality mte was 40% but only one death was attrib-
utable to the onigmal surgery

Esophageal atresia occurred 1n eight of whom seven also
had a tracheoesophageal fistula The prematurity rate was
75% Symptoms were excessive white or brown mucus
from the nose and mouth regurgitation mability to swal-
low, cyanosis dyspnea and rhonchi An esophagoesophagos-
tomy was easily done in all but two infants Gastrostomy
was done m two in addition to end-to-end anastomosis
and dissection of the fistula Alortality rate was 60% the
deaths occurring 1n infants under 3 days and being mostly
due to cardiorespiratory failure

An obstructing congemital band occurred 1m eight m-
fants of whom five had volvulus two simple obstruction and
one Volvulus and intussusception Malrotation was pres-
ent 1n four and there was a high inaidence of other gastro-
ntestinal anomalies Symptoms mncluded small bowel ob-
struction and secondary respiratory embarrassment rep-
resented by bile starned emesis distention dyspnea and cya-
nosis Two infants had bloody stools A plain x ray of the
abdomen was diagnostic of small bowel obstruction 1n all
Operatnve mortality was 68%

Fne infants had omphalocele with other congemtal de-
fects, and only two survived surgery There were four with
visceral perforation ncluding one gastric, two rectosigmord
and one cecal perforation Gastromtestinal cysts were found
in three infants two of whom surnived surgery One infant
with diaphragmatic hernia and one with draphragmatic
eventration were operated on and both died One with
an annular pancreas surived after treatment by duodeno-
Jejunostomy

Immediate operation should not be carried out at the ex-
pense of a poorly prepared infant except when the gastrom-
testinal lesion 1s strangulating Preparation for surgery in
most cases should not exceed 12 24 hours The nish 1n delay
should be weighed against the possibility of improving the
general condition

There 15 probably a preyentable mortality 1n the manage
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ment of esophageal atresia Excellent nursing 1s important
because of the danger of aspiration pneumonia. Gastros-
tomy ma) be mdicated Primary large bowel anastomos:s
gives poor results 1o large bowel obstructions, colostomy
15 better Prognosis for imnfants with omphaloceles 1s 1m
proved when repair 1s done 1n two stages except n very
small defects

Expermental and Chnical Study of Free Mesothelial
Grafts 1n Treatment of Intraperitoneal Adhesions s de-
scribed by Gordon M Canver Jr! (Duke Umv) Pentoneal
adhesions occur 1n 80-90% of cases after abdominal opera
trons but most are fibnnous and soon undergo resolution.
Intra-abdominal adhesions that result from healng by
fibrosis are permanent but usually do not require operative
therapy unless there 13 mvolvement of the small intestme.
In the peritoneal cavity the determiming factor i healing
by resolutton or by fibrosis seems to be whether or not there
1s destruction of the serosa with damage to subserosal con
nectne tissue If the serosa and subserosa are destroyed
a fibrous permanent adhesion usually results

An experimental study was made of the use of free meso-
thelial grafts to replace adhesions Localized intrapentoneal
adhesions were produced jn 10 adult dogs by removing the
serosa and subserosa from three different segments of small
bowel \When the ammnals were explored after one to S
months denuded segments of small bowel were adherent to
vanous ntraperitoneal organs most frequently the omen
tum and other loops of small intestine. Adhesions were
v1ded and all remaming scar tissue removed so that the
could be placed directly on the muscularis of the sm
bowel The fibrous adhesions were completely excised Mﬁl
othehal grafts were obtained from the omentum panets
peritoneum falciform ligament or mesentery of the bowel
and sutured 1n place with no 5-0 silk, and the donor site was
closed with mterrupted or a continuous suture of no ¢
silk. Four to six weeks later 7 of the 36 grafts were free o
adhesions The adhesions that were present were all thin
and fibrnous and twere usually located around the perniphery
of the graft and adherent to the omentum rather than t{]’
other loops of the graft. Six months after grafting a fourt

(1) Surr. Gyoee. & Obat 100 163170 Febrmry 1955
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laparotom) revealed that these ndhesions had completely
disappeared and the grafted loops of bowel were free and
ghstemng 1n the pentoneal cavity All donor sites healed
without the formation of fibrous ndhesions There were only
three permanent fibrous adhesions, all due to techmecal
errors

Three patients with mtestinal obstruction due to adhe-
sions following an appendectomy cholec) stectom) and myo-
mectomy for utertne fibroids respectnelv, were success-
fully treated by excision of the adhesions scar and replace-
ment with a mesothehal free graft taken from the parietal
peritoneum faleiform hgament and mesentery

Grafts from the omentum, falciform ligament mesentery
of the bowel and parietal penitonenm take equally well Oc-
casionally the omentum contams a considerable amount
of fat and the mesothelial layer 15 difficult to separate with-
out adherence of fat to the graft In such a case the falaform
ligament 18 usually a large well developed structure and
makes an excellent donor site. The parnetal peritoneal graft
15 thicker and easier to handle than the other types but 1s
not readily avaiable for large defects and tends to contract
shortening the bowel The mesentery of the bowel makes an
excellent donor site although care must be exercised to
avoud the blood supply to the adjacent loop of bowel i tak-
ing the graft and 1n closing the donor site All fibrous scar
must be excised from the recipient site and the graft
placed on the musculans of the bowel

Pathogenesis of Ascites and a Consideration of Its Treat-
ment. John L. Aladden John M Lore Jr Frank P Gerold
and Jacob Al Rawid? (St Clares Hosp New York) at-
tempted to confirm that ascites 15 due to blochage of the
hepatic veins rather than of the portal venous bed In whole
specimens of Iiver from 23 fresh cadavers, 20 with hiver dis-
ease, the mtrahepatic circulation was studied by 1njection of
varous colored solutions of Neoprene latex type 571 Com-
mercial hydrochloric acid (30%) was used for parenchyma
corrosion,

Study of the anatomic patterns of the circulation 1n nor
mal and diseased livers indicated that asates 13 due to
outflow or hepatic vern obstruction secondary to (1) ob

(2)  Surg, Gynee. & Obst. 99 385391 October 1934
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[iterative fibrosis 1n cirrhosis of the hiver with irreyersible
ascites, (2) mtrahepatic cellular edema and congestive hep-
atomegaly secondary to protein and electrolyte imbalance
1n cirthosis with acute, reversible ascites (3) mntrahepatic
cellular edema and congestive hepatomegaly mn chrome
constrictive pericarditis and congestive heart failure.

A frequent obsenation 1 the specimens was naturally
occurring portacaval shunts In treatment of cirthosis of
the liver with irreversible ascites extrahepatic portacaval
shunts lLigation of the hepatic artery and establishment of
an arteriovenous fistula between the hepatic artery and
portal vein are believed interdicted The ideal treatment 1s
to increase the vascular bed of the outflow tract A suggested
method 13 the formation of an artificial ‘ bridge” between
the portal and systemic veins by application of magnesium
triailicate powder to abraded areas over the superior surface
of the liver and the inferior surface of the diaphragm

THE LIVER AND SPLEEN

Health and Hepatc Function M Trmncas® (Unv of
Ferrara) reviews experimental evidence that proper Iner
function 18 basic to general health and normal metabolic
function and that some types of hepatic disease are directly
related to nutritional deficiency including those caused by
alcoholism thyrotoxicosis and disorders of pregnancy In
liver diseases due to bacterial and other toans metabohc
and nutritional disturbances also play a significant role.
The system of starting treatment by dietary reduction 18
gradually bemng replaced by the prinaple that the first
and most important defense of the organism 18 provided by
chemical constituents taken as food No drugs can substi
tute for this organic defense

When evidence of hepatic deficiency 1s present the fol
lowing foods should be prohibited immediately egg#, fried
foods all pork (including salamu bacon and ham bologna,
etc.) alcoholic beverages (although sometimes a little wine

(3) Minerva med 45 349860 Mar 18, 1954
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may be allowed with meals) chocolate and shell fish The
dret should contain 150-160 Gm protein/day (meat, milk,
soluble casein, ete.) 380-400 Gm carbohydrate and 160-180
Gm. fat mostly vegetable with addition of B vitamins and
lLipotropic medication (methionme and choline) The patient
should continue to take his accustomed quantity of food un-
less 1t 13 excessive, bulky foods may be substituted for high
calorie substances 1n some instances Multiple vitaminsg are
given almost routinely This regimen, with a cholagogue
from time to time, controls fatty infiltration Additional
protein or vitamin E 18 unnecessary

In acute hepatitis however ligh intake of protemn and
vitamin E must be mantained, because the edema impairs
mtrahepatic circulation Beef or veal, or milk with added
soluble casemn, 1s prescribed and the patient urged to eat
at least 400 Gm carbohydrate a day Multiple vitamins
are also indicated Forced feeding by tube or vemn may be
resorted to for obstmnate anorexia At least 80-90 Gm dry
plasma should be given daily especially 1n seyere cases with
mental disturbances

Dietary treatment 1s less likely to succeed m cases of
hepatic fibrosis in which many liver cells have already been
destroyed and replaced by fibrous tissue Even in this
type 1t 13 necessary to prescribe a ngid diet to avert further
hepatic degeneration

Injuries of the Liver According to Henry S Colliert
(Lowsville), the commonest cause of death from liver in-
Jjury 1s shoch secondary to hemorrhage. Charactenstic
symptoms of rupture of the liver are unmediate pain mn the
night upper quadrant sometimes radiating into the right
shoulder (Kehrer's sign) vomiting, shock and collapse.
‘With massive hemorrhage mto the perttoneal cavity the ab-
domen 13 distended and feels doughy Aspiration 1s about
85% accurate mn establishing a diagnosis of mtra abdomi-
nal hemorrhage Nonpenetrating injunes from crushing,
heavy blunt blows or from blast concussion are often under-
cstimated and symptoms are attributed to contusion or
hemorrhage 1 the antenior abdominal wall or to mb frac-
tures Injunies causing subcapsular hematoma or delayed
bleeding are especially confusmng In penetrating njurr--

—_—

(4) J Kentocky 3. A 52 504-507 July 1954
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location and direction of the wound furnish a clue as to the
damaged viscera before the abdomen 1s opened.

Wounds may be in an inaccessible portion of the liver or
50 massive that large portions mav be destroyed Sometimes
a combined thoracoabdominal approach must be used. A
thoracic approach 18 advisable 1f the mnjury 18 to the superior
portion alone or combined with a chest wound but not
volving other abdominal viscera Conservative treatment
has ULttle place 1n these mnjuries Shock should be treated
preoperatively, but 1f bleeding 15 active and rapid too much
time should not be spent on this phase In the operating
room either artenal or intravenous transfusion should be
started The primary purpose of surgery 1# control of hemor
rhage secondary aims are removal of necrotic, nonviable
or free detached liver fragments and establishment of
adequate drainage Lacerations that are not too extensive
or irregular may be sutured Bleeding may be controlled
by packing with crushed muscle or absorbable matenal
such as Gelfoam or Oxycel gauze. In massive mjunes 1¢
section of portions of the Liver deprived of blood supply
ma) be necessary A dram should be left 1n place sev
weeks or months until bile dramage has subsided. In com
bined wounds of chest and abdomen, both liver dramns and
suction dramnage n the pleural cavity are required to avert
bile empyema. The rent 1n the diaphragm should be su
tured tightly and drains brought out from below the diz
phragm If liver injury 18 suspected exploration 1s more coil
servative than observation Mortality 15 reduced by early
exploration and end results are better

Chnical Investigation of Portal Circulation with Spe
cial Reference to Portal Venography M Athinson, E Bar
nett Sheila Sherlock and R. E Stemner® (Postgrad. Med
Schoo! London) obtained satisfactory portal venograms by
percutaneous splenic mjection 1n 35 of 40 patients These
mcluded 21 with portal airrhosis 7 with bihary cirrhosts,
2 with suspected extrahepatic obstruction of the po
or splemc vemn and 5 with suspected portal hypertension
due to sarcoidosis subacute hepatitis hemochromatosts
1diopathic splenomegaly and fatty liver Portal venography
was performed only on patients with normal plasma pro-

(S) Qustt. J Med 24 7791 Jammary 1955
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thrombin and blood platelet count and a palpable spleen
Adults recenved local and children general anesthesia

Tecuxic.—A fine lumbar puncture needle fitted with a stilet, was
inserted through the eighth or mnth intercostal space in the mdaxil
lary line, the tip being directed at an angle of 45 degrees to the trans-
verse plane. When the spleen was reached resistance conld be felt,
After penetrating 2 cm. into the spleen, the stilet was removed and
blood dripped from the needle Intrasplenic pressure was measured,
With manual pressure 50 cc. of 50% diodone was injected into
the spleen 1n 7-10 seconds, and 10 films were exposed 1n the antero~
posterior and 10 1n the lateral plane at the rate of 1/second.

No serious after effects were encountered, and pain re-
sulted only when the contrast medium was mjected nto
the pentoneal cavity (in eight cases) There were no chini-
cal signs of hemorrhage from the spleen

In the normal portal venogram all contrast medium passed
through the liver and only the splenic vemn and the portal
vem with 1ts intrahepatic branches were outlined Most of
the medium entered the night lobe of the liver In intra-
hepatic portal venous obstruction the medium passed into
collateral channels and by passed the hver The left
gastric van filing from either the splemic or the portal
vein and joiung the gastroesophageal or paraesophageal
vems was the collateral most often demonstrated The
mntramural and paraesophageal collaterals could not be dif-
ferentiated radiographically Vems were sometimes seen
running from the spleen to the diaphragm and abdominal
wall Occasionally contrast medium entered the inferior
mesenteric vein from the splemic vein In lateral radio-
graphs other vemns were seen running to the anterior ab-
dominal wall These represented collaterals passing from
the left branch of the portal vein 1n the faleiform ligament,
at the aite of the obliterated umbalical vein In all patients
although a considerable amount of blood was diverted
through collaterals, sufficient medium reached the Inver to
outline the mtrahepatic branches The intrahepatic portal
Vessels often showed tortuosity irregulanty of branching
and pooling of the medium

In extrahepatic obstruction of the portal or splenic vens,
the radiographic appearances varted according to the site
and degree of obstructton Two patients showed complete
and two partial occlusion of the portal ven and three
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had complete occlusion of the splenic ven The strnkmg
feature was the massiveness of the collateral channels prox
imal to the obstruction, which increased with the degree
of obstruction In three patients with obstruction m the
portal vem, filling of a large left gastric vemn and a strlang
conglomeration of esophageal collaterals were evident. In
the three with splenic vemn thrombosis the lumbar veins
were clearly defined m the lateral film and communycated
through the long lumbar vemns with the hemiazygos of
through the left adrenal or renal vemn with the mferor
vena cava

Intrahepatic obstruction was found mn 15 patients with
portal eirrhosis In four, the portal venogram showed that
the arrhosis was complicated by portal or splenic ven
thrombosis which had not been suspected previously One
patient had had a previous portacaval anastomosis Three
of the seven patients with bihary arrhosis had normal
portal venograms three had venographic evidence of intra
hepatic obstruction and one had a chncally unsuspedcd
thrombosis of the splenic vein None of these patients had
symptoms of portal hypertension at the time of venog
raphy

Barium swallow failed to reveal esophageal varices 1B 9
of 23 patients m whom they were outlined at portal venog
raphy In no patient in whom portal venography faited
to reveal varices were they detected by barum snallow o
esophagoscopy In general there was a good correlation
between the height of the intrasplemic pressure when us
as an mdex of portal venous pressure and presence of a
collateral arculation. Portal venous stasts swas present
only after collateral channels had developed and did not
occur with portal hypertension alone

Portal Venography George A. Hallenbeck and Andre
Bruwer® state that the development of operations of port?
caval shunting for portal hypertension with bleeding esoph
agogastric varices has resulted i a need for accurate pre-
operative information concerning the portal and splenic
vens Nether the direct portacaval shunt when the por
tal vein 1s anastomosed to the vena cava nor the end to-side
splenorenal shunt can be performed 1f the vems mvolved

(6) Proc. Sta#f Mect, Mayo Clin. 29 333-341 Juoe 16, 1954
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are thrombosed. The portacaval shunt 1s best done through
a right thoracoabdominal incision and the splenorenal
shunt through a sumilar imcision on the left, and a change
from one technic to the other cannot be made satisfactonly
after either incision has been completed Portal venography
provides mformation that helps the surgeon select an ap-
propriate operation for each patient.

Portal venographs obtamned by myecting 40-50 cc. of 70%
urokon® sodium percutineously into the spleen are called
splemsc portagrams Injection of the contrast medwm mnto
a cannulated vern im the jejunal mesentery directly mto
the superior mesenternc vein during laparotomy results o 3
portal portagram The latter method 1s also suitable for
measuring portal pressure The urokon sodim 1s wjected
rapsdly over 5-8 seconds and the film exposed while the
last 5 cc. 1s mjected The films are developed immediately
and read while wet so the findings can serve as a guide
to the surgeon

The contrast medium passes directly and rapidly mto
the liver m absence of impediment to normal flow of
portal blood The splemsc portagram depicts both spleme
and portal veins, whereas the portal portagram grves
better delineation of the portal vem but does not show the
splenic vein When obatruction 13 present to the normal
hepatopetal flow of portal blood the direction of flow m
numerous branches of the portal system such as the
coronary vemn other branches of the splenic vem and the 1
ferior mesenteric vein may be reversed or hepatofugal Un
der these circumstances the contrast medium, swept along
these channels outhnes them and provides evidence of their
role 1n providing an outlet for portal blood.

The procedure was performed mn 22 patrents with 3 fail
ures There were no undesirable comphcations and no diffi
culty due to bleeding from the site of splemic puncturt.
No detectable pathologic changes in the portal system re-
sulted from the imjection Portagrams should be obtasned
immediately before operation mn patients with spleens and
portal portagrams made 1n those who have had splenectomy
Although the portal vem 1s usually switable for a durect
portacaval shust in patients with cirhosis of the lrver,
thrombosss of this vemn has been reported and splemc
portagrams are therefore helpful when a shunt 13 planned.
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Portal Hypertension M Saegesser” (Bern) believes
that anastomoses between the portal and vena caval system
are wmsufficient to decrease hypertension m the portal sys-
tem Portal hypertension may be due to intrahepatic (cirrho-
s18) or extrahepatic block to portal blood flow The latter,
usually caused by thrombosss of the portal vein or 1ts major
tributanies, may lead to linver fatlure exsanguination from
esophageal varices or both The Bant: syndrome belongs
to the entity of Laennec s cirrhosts with splenomegaly

The spleen 13 enlarged 1 about 80% of cases, and inter-
stitial pancreatitis 18 often present Ascites 13 due to (1)
portal hypertension, (2) increased capillary permeability
caused by anoxia and (3) hypoprotenemia with decreased
osmotic pressure. Diagnosis of portal hypertension 18
clinched by finding esophageal varices on <x-ray exammna-
tion or esophagoscopy, although congemital or acquired
esophageal varices may occur without portal hypertension

Intrahepatic block (cirrhosis) 1s characterized by por-
tal hypertension and hver damage. In extrahepatic block
the latter 13 absent. In a few cases portal hypertension
may be the only sign of cirrhosis The extent of liver dam-
age parallels the grade of portal hypertension wm about
85% In mtrahepatic block there are always hepatomegaly
and a listory of liver damage but not 1n extrahepatic block.
The first hemorrhage occurs mn intrahepatic block after
age 23 but m extrahepatic block before 18 m 95%

The cause of esophageal bleeding 18 unknown For bleed-
ing varices the injection method and higation of the splemic
artery fail because they are followed by severe recurrence.
Balloon tamponade 1s simpler and more successful but after
removal of the balloon bleeding may recur and there 1s
always danger of aspiratton Linton introduced esophagot-
omy to bridge the time between removal of the balloon
and performance of a shunt operation Through a trans-
thoracic approach he dissects the lower esophagus and the
upper stomach and obliterates the varices by suture

Every patient with bleeding esophageal varices 1s a can-
didate for shunt surgery, depending on the following con-
xiderations (1) Cirrhosis even with ascites does not war
rant shunt surgery without demonstrable and bleeding
csophageal varices (2) If ascites 1s associated with bleeding

(7) Schwelr. med. Welmachr 84 359370 JMar 27 1954 s
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esophageal varices, a transthoracic esophagotomy should be
performed first and the shunt operation later, after prepara
tion with high protemn tuigh carbohydrate diet, diuretics,
exchange resins, blood transfusions and liver extract. (3)
Esophageal bleeding witHout ascites usually responds well
to a shunt operation since absence of ascites indicates a
fairly well compensated Iiver The mortality of shunt op-
erations 1s 12 20% 1n intrahepatic and 4-5% 1n extrahepatic
block. A portacaval shunt should not be performed if (1)
bromsulfalemn retention 1s 35% or more (2) plasma al
bumin content 1s below 35 Gm /100 ml, (3) serum bilru
bin 18 15 mg /100 ml or higher, (4) cephalin flocculation
18 34+ and (5) prothrombin time 1s S or more seconds
longer than normal

The following shunt operations are used (1) splenore-
nal anastomosis and splenectomy m patients with spleno-
megaly (2) direct anastomosis between portal vem and
mferior vena cava (techmically easier but handicapped by
proximity of the hepatic artery and common duct and pos
sibility of secondary thrombosis 1n portal vein branches)
(3) anastomosis of the superior mesenteric vemn with the
inferior vena cava, considered only if the two other proce
dures are not feasible Saegesser devised a shunt operation
by which the proximal end of the hepatic artery 15 conaect
ed with the portal vemm The object 1s to direct the portal
blood through the anastomosis to the sinus capillaries
which are open even in advanced cirrhosis, and to exclude
the hepatic artery which plays a deasive role m the de-
velopment of portal hypertension The method was tried
on five patients with good results

Problem of Portal Hypertension According to Recent
American Investigations 1s discussed by L G Herrmand
J J Cranley and R. M Preuninger® (Cicinnat) Portal
hypertension results from an obstruction usually 1 the
Liver parenchyma sometimes 1n the portal trunk or splentc
vein and more rarely n subhepatic vemns That increas
portal pressure causes splenomegaly 18 casily understood
but the mechamism of rupture of esophageal varices 18 more
obscure. Increased pressure in esophageal veins ircqucﬂtf
ly causes them to dilate and rupture and a decrease ©
TT(8) Lyon chir 49:142.152, Feb Mar 1954
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pressure by a shunt between portal and caval systems pro-
duces a notable decrease in esophageal hemorrhage. In
the individual case, 1t 18 difficult to determine whether dis-
appearance of 1scites 18 duce to decreased portal pressure or
to medical treatment before and 1mmediately after porta-
caval anastomosis

Intrahepatic obstruction 1s usually due to portal arrho-
s18 accompanied by damaged Iner function, which makes
operation dangerous Lven the most expenienced surgeons
have an operative mortality of 1bout 20% In extrahepatic
obstruction, hepatic function 1s normal and operative mor-
tality mimimal, 37% 1n recent reports The usual cause of
extrahepatic obstruction 18 thrombosis of the portal vem
Isolated thrombosis of the splemic vein 18 rare but may oc-
cur from mjury or pancreatitis If obliteration of the splemc
vem 1s above its junction with the small mesentenic ven,
splenectomy may effect a cure. If below, splenectomy will
not be successful and will mahe subsequent splenorenal
anastomosis difficult or even 1mpossible,

The most frequent symptom of portal hypertension 1s
pamless hematemesis Other important signs are icterus,
dilatation of vemns of the abdominal wall ascites and hep-
atomegaly Absence of splenomegaly should raise doubt as
to the diagnosis Liver functional tests differentiate intra-
and extrahepatic obstruction and evaluate the nisk of sur-
gery Operative risk 13 greatest in patients with ascites
who do not improve on medical treatment and who have
plasma albumin below 3 Gm /100 ml flocculation 3+ or
4+ prothrombin time over four seconds above normal after
vitamm K treatment increased serum bibrubin and brom-
sulfalein retention over 10% at 30 minutes

Hemorrhages from esophageal varices can be controlled
temporanly by pressure (2 1b or 900 Gm ) applied through
a balloon 1n the stomach or lower end of the esophagus
Transthoracic hgature of esophageal vances, after use of
the balloon and transfusions has been proposed as definitive
treatment for extrahepatic obstruction and as an emergen-
€y measure 1n cirthosis This carries less nish than expectant
treatment with massine hemorrhage Once hemorrhage 1s
arrested blood 1olume can be restored to normal and the
patient prepared medically for portacaval anastomoms

Ve

N
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Most effective anastomoses nre laterolateral or termnolat
eral between portal and caval vemns and terminolateral
between splenic and renal veins

Ligature of the hepatic artery has also been applied m
portal hypertension, on the basis that pressure from the
hepatic artery transmitted to the portal system is propor
tionately greater i the carrhotic than i the normal lfver
Reported results indicate that this procedure 13 less effec
tive than portacaval anastomosis in patients with massive
hemorrhages, but its control of ascites appears promisiog
Of 18 patients who had artemal and splenic artery higation
for esophageal hemorrhages, 2 died within four days (11 1%)
and 6 1n four months (total mortality 40%) One death re
sulted from massine hemorrhages a month after operation
and nonfatal late hemorrhages occurred in three others No
patients hiving 16 months had asates

Experimental Results with Artenalization of Liver m
Normal Dogs Consideration for Its Appheation to Surgf
cal Problem of Portal Hypertension. Andrew G Sharf and
Earle D Acker® (Detroit) propose an arterialzation pro-
cedure which makes it possible to mamntain nearly normal
blood volume at the same time increasing the oxygen sat
uration This was done by direct transplant of the splemc
artery into the portal bed utilizing the oxygen tension of
the splenic arterial blood which would otherwise be lost
to the capillary bed of the spleen An end to-¢nd Eck fistula
was used to shunt most of the portal blood to the caval sy&-
tem

The authors used 25 dogs mn ther experyments Seven
were klled in the development of the artenalization proce
dure 2 died withim 24 hours and 16 lived and were avail
able for follow up studies Postoperative pressure studres
liver function tests and the histologic picture indicate that
the procedure 15 compatible with hife There was backward
arculatory farlure above the level of the central and sab-
jobular veins which mn some dogs led to centrolobular hepat
1c necrosis but in others the hepatocellular function seem
normal Histologic analyms indicated that arterrahzatiod
led to impeded blood flow from the liver This may be due to
the well developed valves of the outflow tract in the dog

(9) West. ] Surg 62 398601 December 1954
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Iner, not present in man There was passne congestion
similar to human cardiac failure In the human arrhotic
Iner there are many intrahepatic venous shunts which
could prevent excessive congestion The surviving hepatic
parenchyma of the regenerating nodule would then recene
lighly oxygenated blood The possibility of hemorrhage of
esophageal varices 1s ehminated by the portalcaval shunt,
and by arterahizing the liver, the state of the remaining
parenchyma can be improved

Surgical Treatment of Portal Hypertension Carl-Axel
Ekman and Philip Sandblom® (Unn of Lund) state that
elevation of pressure mn the portal system 1s caused either
by an obstruction of the portal outflow or rarely by an
abnormally large inflow Outfiow obstruction may be extra-
hepatic, 1n which the block 1s 1n the main trunk of the portal
Vvemn and there 1s little hepatic damage or, more commonly
intrahepatic, with the block n the portal bed within the
liver and due to arrhosis The elevated portal pressure
forces the blood through increasingly wider collaterals to
the caval system particularly through coronary and eso-
phageal veins vemns of the abdominal wall and hemor-
rhoidal vemns In the esophagus and stomach the dilated
vems commonly rupture spontaneously and bleeding may
cause death

Surgical methods of preventing such hemorrhages 1n-
clude (1) measures to dryvert the blood from the esophageal
vanices without attempts to dimimmish the portal hyper-
tension such as injection of sclerosing agents via the
esophagoscope, temporary compression with the balloon
tamponade, multiple hgatures, resection of lower portion
of esophagus and upper portion of stomach transverse re-
section of stomach and improvement of collateral circula-
tion by tamponade of the postenior mediastinum (2) meas-
ures 1ntended to lower portal hypertension by decreasing
blood flow to the portal crculation such as splenectomy
and higature of the splemc artery and (3) measures intend-
ed to decrease portal hypertension by facilitating portal
outflow such as ligature of the hepatic artery omentopexy
anastomosis between splenic and renal vems combined
with splenectomy and end to-side or side-to-side anasto-

(1) Acta chir scandinav 108241260 1954
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and 1 these cases splenorenal anastomosis 15 indicated, If
anastomosis 1s technically impossible a portacaval fistula
should be made after splenectomy For cirrhoss of hepatic
origmm (metaicteric, alcoholic), splenorenal anastomosis
seems less serious than direct portacaval anastomosis al
though some authors prefer the latter Results appear to de
pend on the type of cirrhosis Generally, a mortality of about
20% 13 recorded, but late results are satisfactory even m
alcoholic cirrhoses

To dimimsh the intrasinusal vascular debit of the liver
n ascitic cases, ligation of the hepatic artery and portacaval
shunt are done Ligation of the hepatic artery proper 1s re
garded as dangerous by most authors Laigature of the
common hepatic, though less effective, 18 successful m some
cases Portacaval shunts m ascitic cirthosis result mn 2
high mortality m alcoholics (50% 1n author s experience)
Mortality 1n nonalcoholic asatic arrhosis also 18 high
(2095), but the procedure 18 justifiable since late results are
good The preferred technic 1s portal lateral fistula One
patient with hemorrhagic alcoholic cirrhosis and two with
cirrhoses and portal obstruction followed for four years
after operation and one with nonalcoholic ascitic cirrho-
s13 followed for two years were 1n good health without
recurrence of hemorrhage

Hepatic Function after Operations for Portal Hyperten-
sion. A I S Macpherson J A Owen and J Innes® (Umv
of Edinburgh) compared results of hepatic function tests
n patients with chronic hepatic disease followed medieally
before and after surgery for portal hypertension and bCfUTS
and after other operations in patients with cirrhosis af
with normal livers Operations for portal hypertension 12t
cluded splenectomy alone and with limited esophagogas”
trectomy or splenorenal anastomosis and portacaval agas-
tomosis

The plasma albumin Jevel 13 2 measure of the capa:'ilty
of the Liver to synthesize proten and when there 1s sud Ctlg
depletion of plasma albumun the time required for it
return to 1ts previous level 1s an indication of the funchonr
al capacity of the Iiver The study showed that all majo
operations 1n patients with hepatic cirrhosis are detnimen

(3) Lancet 7356361, Aoy 21 1934

|
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tal to the functional capacity of the Iiver but that operations
which cause diversion of portal blood from the hver have
o greater adverse effects than other operations of similar
magmtude Postoperatively in cirrhotic patients the plas-
ma albumm level decreases and the plasma globulin level
mncreases When the spleen has been removed there 1s a
tendency for the mse to be less and more gradual This
may indicate that the fraction of globulin which increases
after operation 1s formed principally 1n the spleen and the
reticuloendothelial system The Iner function tests grad-
uilly returned to their preoperative status in all patients
who had postoperative liver function test changes No ma-
terial difference was detectable 1n results of Inver function
tests performed before and a year or more after operation

The degree and duration of changes 1n liyer function dur-
g the immediate postoperative period appear to depend
prnincipally on the functional capacity of the Iner before
operation and to a much smaller extent on the operation
performed, even if the hiver has been deprived of all portal
blood by end-to-side portacaval anastomosis

Correlation of Liver Biopsy Findings with Surgical Dis-
orders of Upper Part of Abdomen Robert WW Dunlap Jr
Malcolm B Dockerty and John M Waugh* (Mayo Clnic
and Found ) studied wedge biopsies of the Inver obtaned
from 88 patients during abdominal surgery All the hiners
were considered normal or nearly so Operatne diagnoses
were cholecystitis 15 pancreatstis 18 common duct obstruc-
tion alone 7 peptic ulcer 38 caranoma of the pancreas 3
mndetermmate abdomnal pain 3 carcinoma of the colon 2,
and splenomegaly and ipomas with diverticula of the colon
1 each The biopsies disclosed fatty metamorphosis 1n 11%
portal inflammatory mfiltration in 53%, increased fibrosis
n 56%, increased regeneration 1n 57% 1ncreased degenera-
tion 1n 57% polymorphonuclear leukocytic infiltration 1n
11% and occurrence of vacuolation of nuclet m 21% Pa-
tients with cholecystitis and pancreatitis had considerably
less fibrosis than did those with peptic ulcer Fibrosis was
mncreased shightly with increase of age and duration of symp-
toms Patients with peptic ulcer were older and had longer
history of difficulty than did those with cholecystitis Por-

(4) Barg., Gyoec. & Obst. 99:331 340 September 1954
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tal inflammation was present in all patients with common
duct obstruction except one whose symptoms were of very
brief duration Of six diabetics, four had an increase m
portal 1nfiltration and vacuolation of nucler Both regener
ation and degeneration appeared to occur more often m
cholecystitis than 1n the other conditions
Biopstes of 38 patients taken both before and after the ab-
dominal procedure showed no change mn percentage of fat
metamorphosis and increased fibrosis postoperatnely, but
there was an icrease in percentage of cases with portal
inflammatory infiltration, 1n regeneration and 1 degenera
tion and polymorphonuclear leuhocytic infiltration due to
traumatic artefact caused by retractors and manipulation.
All the microscopic changes were shghtly more pro-
nounced 1n older patients and 1 women, Portal mnflam
mation was more common when a generalized body inflam
mation was present This was also true of regeneration of
nucler but not to any great degree of degenerative change.
Except for fibrosis all changes were more common 1 pa
tients with gallbladder disease than in patients with normal
gallbladders Portal inflammation was more prevalent 1n Pah
tients with abnormal liver function, especally those wit
mld obstructive jaundice Both fatty change and po
inflammation caused an abnormal appearance of the 11V¢;
[As long ago as 1918 the editor published work based on a stody
liver biopsies and showed that ormlymerearemeurldlvfg
nounced Inflammatory changes m the Liver in cases of cholecyshitis.
acute cholecystitis there is an aare periductal ]ymdP tis
up into the liver With recurrent attacks of cholecystitls wi
extending over long periods (20 s Or 80) sonmd:mrﬂ!;“twm
contraction may take place In liver that the condition o
arrhosis occurs, The articde was entitled ‘Hepatitls A constant 8¢
com of chalecystits” (Surg., Gynee. & Obst. 26 521 1918)
Needle Biopsy of Liver IX Further Experiences with
Malignant Neoplasm are reported by James Ward, Leon
Schuff Philip Young and E A. Gall®* (Umv of Cincinnaty)
Needle biopsy of the liver was performed on 111 paYmﬂ;’
subsequently shown to have neoplasm i the lrver Needle
aspiration was used 1 9 patients 1n the others specimens
were obtained with the Vim Silverman needle The trans
pleural approach was used m 99 mnstances and the trans

(5) Gastroenterology 27 300-306, September 1954
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abdominal in 12 Neoplasm was demonstrated m 72 pa-
tients with the transpleural approach, and 1n 10 with the
transabdominal.

In 11 patients more than one biopsy was done The ma-
hignant lesion was found 1 one of two specimens i eight
of these and 1n one of three specimens 1 one In one patient
neoplasm was seen m both biopsy speamens Tio biopsies
were negative 1 one patient in whom extensive hepatic
metastases from a carcinoma of the colon were found sever-
al weeks later at autopsy

Hepatomegaly was present 1n all but three pattents One
third of the enlarged livers did not feel nodular Degree of
smoothness or nodulanty was not helpful 1n differentiat-
g prnimary and metastatic tumors The biopsy specimen
showed neoplasm 1n 769 of patients with nodular enlarge-
ment of the lrver and 715 of patients whose lLiver felt
smooth Liver functon tests performed in 58 patients, re-
vealed bromsulfalein retention 1in 90%%, wmncreased zme sul-
fate turbidity tn 70% and elevated serum alkalme phospha-
tase levels 1n 68%

The procedure confirmed the clinical dragnosis 1 69 pa-
tients corrected an erroneous chnical diagnosis i 13 and
failed to demonstrate neoplasm n 24

[Perhaps 1t should be stated that the authors of this article are mem
bers of the Departments of Medicine and Pathology The

secm
tngnéimtouthublmdproccdeouanysmmtuspaL
up?—]

Obsex]-vatmns on Surgical Physiology of Human Liver
Pertment to Radical Partial Hepatectomy for Neoplasm 1s
discussed by Alexander Brunschwig® (Memonal Cancer
Center, New York) Experimental studies 1n animals have
mdicated that about 70-80% of the hyver can be removed
with subsequent normal ewxistence. Although comparable
controlled studies 1n man have not been possible, 1t has been
demonstrated that the entire left or nght lobe may be re-
mozed with normal exastence after operation When a por-
tion of liver 13 removed because of neoplasm hepatic tissue
equivalent in size to a leit lobe should be retamed to insure
adequate physiologic function Gradual destruction of he-
patic tissue by neoplasm, if extensive, would result 1n phys-
1ologic hyperfunction of the undestroyed tissue

(6) Cancer 8 459467 Aay Jume, 1915,
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In the absence of mtrmsic hepatic parenchymal disease,
lLiver function tests pre- and postoperatively are of limrted
significance 1n connection with physiologic operability and
recuperation

Vascular injection studies on anatomic specimens and
clinical evidence have indicated that each major lobe of the
Liver 15 essentially an independent organ as far as portal
vemn and hepatic artery distribution are concerned

Although hyperplasia of hepatic parenchyma 1s possible
n maxn, 1t occurs only on physiologic demand and the size
of a mass of hepatic tissue does not indrcate 1ts physiologie
effectiveness Gradual replacement of more than half the
hepatic parenchyma by tumor results in a gradual shift
of physiologic load to uninvolved parenchyma If the shift
1s slow the remaming hepatic tissue can (undoubtedly
within limits) accommodate mncreased demands without
hyperplasia,

‘When normal hepatic tissue 1s 1nased vigorous 0ozing
which 18 easily controlled by pressure, occurs immediately
Incised large vessels must be clamped and hgated mdnad
ually Cirrhotic liver parenchyma can be mncised with less
oozing of blood than normal parenchyma If there are mul
tiple hepatic metastases a congestive phenomenon occuss
1 hepatic tissue that makes 1t exceedingly friable and prone
to bleed vigorously 1f cut Under such conditions, if larges
veins are divided before clamping they tend to retract mto
the liver tissue and 1t 18 difficult to secure them with hemo-
stats

Sudden occluston of the portal ven or hepatic artery
will lead to death but gradual occlusion by neoplastic
tissue allows collateral vessels to form and may be compat
1ble with life. If the entire right or left lobe 13 to be remov
the corresponding night or left portal branches and thlﬁ?
arterial branches are ligated Temporary compression of ?
vessels i the porta hepatis may reduce the vasculanty ©
the Iiver long enough to complete operative procedures
Permanent occluston of both portal vemn and hepatic artety
18 not compatible with life. e

Surgical Treatment of Primary and Secondary Hep®
Mallgnant Tumors, Alexander Brunschwig? (Memonal Can

(7) Am Surgean 20 1077 1085 October 1954
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cer Center, New York) states that large portions of the
human liver can be removed with safety Liver surgery is
dangerous because of hemorrhage. The liver parenchyma
oozes blood vigorously after incision but if large vessels are
bgated weeping of blood can be controlled by continued
pressure with dry gauze or sponges soaked in hot salme
The human liver 1s sterile and there 13 no greater danger
of infection than in other abdominal operations

Small tumors may be exaised by encompassing elliptical
masions and sharp dissection. Tumors near a margin of the
liver may be removed by exasion of a wedge shaped por-
tion All pulsating artenies, bleeding veins and large bile
ducts are ligated. The cut surfaces are approxumated by
mterrupted catgut sutures placed to include generous por-
tions of Iiver parenchyma. Soft rubber dramns must be 1n-
serted to faclitate escape of bile.

The entire night or left lobe of the Iner may be resected.
The two methods of surgery are the guillotine t3 pe of hiver
lobectomy consisting of vertical transection of the lobe just
to the right or left of the falaform ligament, and the con-
trolled method.

TecaNics—Guillotine method —In removal of the left lIobe, the
mdex finger of the left hand 13 placed on the upper surface of the
left lobe just to the nght of the falaform Ligament, and the left
thumb on the under surface. Liver parenchyma 1s compressed be-
twneen the two digits and the liver incised. All large arternies vemns
and bile ducts are clamped and lLigated. The left hepatic vemn 13
double hgated. The nght lobe can be removed 1n the same manner
The right hepatic vein 1s very large and must be secured before
transection. In total mght hepahc lobectomy the gallbladder is
removed with the lobe. The cvstic duet and artery are clamped and
ligated. The caudate lobe of the liver may or may not be removed
separately

Controlled method —The left lobe can be removed by detachung
except for division of left hepatic vein the left Iobe by vertical 1n-
18100 just to the left of the falaiform ligament and then 1solating and
ligating the left branch of the portal vein, left branch of the hepatic
artery and left branch of the common bile duct and finally dividing
the left hepatic vein. Controlled removal of the nght logc consists
of exposure by means of a nght thoracoabdommal 1ncision starhng
over the right eighth rib at 1ts angle, and division of the diaphragm
to the vema cava. The round and tnangular lLigaments of the Irver
are.d.mdc‘:d and t!:u: ln:er‘rc(’ragtcd mto the thorax. The cystie duct,
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forward to the left to secure and divide the right hepatic veins. The
base of the rnight lobe of the liver is then cut through at the right
of the falciform higament. The raw surface 12 covered with falerform
bLgament,

Brunschwig has removed various hepatic neoplasms both
primary and secondary Operations included 3 total nght
hepatic lobectomies, 9 total left hepatic lobectomies 13
large resections (at least 9 cm diameter) of nght or left
hepatic lobes 2 excsions of multiple hepatic metastases
and 14 excisions of solitary hepatic metastases small tu
mors or imited resection of liver Operative mortality was
15% There were several cures and many long term pallia
tive results

[Probably Brunschwig has had a larger experfence 1n the surgical
trea(mmto{hcpahctmngondmnmybodydsemtbeworld. His opinwns
and statements therefore are most mportant—Ed.]

Endothehal Sarcoma of Liver Treated Successfully by
Partial Hepatectomy 13 reported by R Fontaine, P Frank,
Y Legal A. Sibilly and R. Kienv® (Strasbourg) This rare
type of primary cancer of the liver has usually been de
scribed 1n children and adolescents, and surgical mortality
has been very high

Woman 4! had continuous unexplained pain m the right hiﬁo'
chondrium  radiating nto the left flank and increamng steadly
digestion became impaired and there was randial distention.
Genernl health declined progressively with weight loss of 88 Il:dm
a vear and & half In March 1952 laparotomy elsewhere revealed 2
large tumor thought to be an operable angioma, wvolving the ngg
lobe and hilar region. Postoperative radiotherapy provided no reli

When she was examuined in November 1952° a large abd:
tumor was palpated, but its limts could not be determined. Impfd‘?d
ston was that 1t was merely attached to the liver since the latter o
not seem enlarged. X rays showed an enormous mass B}g};’tﬂﬂ{’wj
hepatic ongin compressing the stomach and colon. Chest sho
pulmonary emphysema but no parenchymatous infiltration or metas
tases

Operation revealed an enlarged liver descending below the nﬂ;
Iilicus streaked with numerous large friable vessels In the ml'3
portion was a tumor the size of an infant s head, differennated byble-
deep color Dissection of the tumor was complete though difficult
cause of its friability and vasculanity During operation, arterial ten
sion fell several times to 40 mm Hg but with massive transfusions
overt shock was averted.

Convalescence was slow because of fever and anemin for several
weehs but the general state gradually improved. Postoperative deep

(8) Presse méd. 88 18391841 Dec 25 1954
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x ray therapy had to be discontinued after eight days because of
mtescurrent jatmdice and fever, but was completed two months later
Six months after operation she had gained 176 1b and her general
health was excellent. At the end of a year she had gamed 11 1b
more. Digestion and stools were normal. Jaundice bad completely
disappeared but a small biliary fistyla had reopened, oozing about 1-2
drops of bile/day She was leading a normal hie and had resumed
worh. She was still 1n excellent health 20 months after operation.

The emlothelal sarcoma, weighung 1,700 Gm., contained large
vascular cells comparable to those descibed by Ewing in bone.
AMacroscopically the tumar was arcumscribed but diffuse, with ac
tive mvasion of adjotming hepatic parenchyma. It bad no sign of a
capsule. Histologically the tumor was polymorphous, with apparent
Iv disparate elements voluminous polymorphous cells with clear
protoplasm fusocellular zones, angiomatous aspects and hemoporetic
1slets.

This case demonstrates that such tumors can and should
be removed since, despite delayed intervention because of
previous exploratory laparotomy results were gratifying
Although the patient s excellent condition 20 months after
operation was not proof of cure 1t was encouraging

Primary Carcinoma of Liver Study of 100 Cases among
48 900 Autopsies between August 1918 and May 1953 in-
cluding 75 Iner cell and 25 bile duct carcinomas 1s pre-
sented by Hugh A Edmondson and Paul E Stemer?®
Seven bile duct carcinomas arose 1n the hilus of the Iner
producing biliary obstruction Corrected sex ratio of males
to females was 1-06 The liver cell and hilar types had a
higher frequency 1n males and the bile duct type was rela-
tively commoner 1n females indicating differences mn etio-
logic factors for these varieties No ethnic differences 1n fre-
quency were found and etiologic factors are considered en-
vironmental rather than genetic The umrversal ethnic,
geographic and zoologic distnbution of liver tumors ndi-
cates that effective causes are ubiquitous

The commonest associated lesion was arrhosis present
m 89.2% of cases of Iner cell carainoma. Although cirrhosis
was nearly as frequent mn women as 12 men, carcinoma of
the hiver cell type associated with airrhosis occurred 1n 47
men and only 3 women \Vomen with Laennecs cirrthosis
are less likely to have liver cell cancer than men Laennec’s
airrhosis was present 1n only 25% of cases of ile duct car-
canoma. Nearly alwavs cirthosis mn both Iiver cell and o

(9) Cancer 7 462303 May 1954
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duct carcinoma was 1n the advanced or atrophic stage. In
10 cases there was clinical evidence that cirrhosis had
exsted 1-37 years before symptoms of carcinoma super
vened. History of chrontc alcohohism was observed in 35%
Of 23 cases of pigmentary cirthosis 1n the entire series, 3
had complicating Iiver cell carcinoma,

Four cases shoned combined liver cell and bile duct car
cnoma, two giant cell type carcinoma with fibrous stroma
and one Iiver cell carcinoma and spindle cell sarcoma.

Abdominal swelling and pain hematemesss, weight loss
and icterus were prominent symptoms

Some Factors Regulating Structural Integrity of Intra
hepatic Bile Ducts with Special Reference to Primary Car
cinoma of Liver and Vitamn A. Joseph Gillman, Christine
Gilbert and Isobel Spence! (Univ of Witwatersrand) usimg
nutntional and other methods that did nmot volve cara
nogens attempted to reproduce changes occurring 1n Iivers
of rats fed butter yellow On feeding butter yellow bile duct
hyperplasta 1s mitiated early 15 progressive and may be fol
lowed by cholangiocellular or hepatocellular caranoma, ot
both Technies mncluded complete obstruction of the com
mon bile duct partial occlusion by cellophane higature, ob-
struction to ducts draming three lobes of the liver feeding
a fat free diet lacking vitamin A feeding thiourea and com
binations of these methods Study of the patterns of bile
duct hyperplasia indicated that the duct reaction can be
elicited by a particular diet but that shght modification of
metabolism can ntensify or suppress the reaction

In experimental anmmals diets lacking vitamin A but
contamming adequate protemn and witamn B complex cant
produce a far wider range of Iner disease than any other
known combination of nutrients Males on a vitamin A-
deficient diet were mn some circumstances especially vl
nerable the duct reaction approxamating the precancerous
stages induced by butter vellosww There was evidence of 2
possible correlation betyween bile duct hyperplasia and some
alteration 1 metabolism of cholic acid and cholesterol.

It was demonstrated that with appropriate stimult 1t 18
possible to evoke reactions m the liver that appear predom
mnantly as bile duct hyperplasia and cystadenoma It was

(1) Cacer 7 1109-1154 November 1954
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concluded that the pattern of orgamzation of the normal
Irver 18 not automatically mamntained but 1s dependent on
continuously operating co-ordinated stimuly, including those
from diet, from the liver and its secretions and from
endocrine glands

Splenectomy mn Children with Idiopathic Thrombocy-

topemic Purpura, Hereditary Spherocytosis and Mediter-
ranean Anemia. Frank Glenn, George N Cornell, Carl H
Smith and Irving Schulman® (New York Hosp -Cornell
Medical Center) discuss nine cases of congenital spherocy-
tic anemia, mine of Cooley’s or severe Mediterranean ane-
mua, two of the combined traits of sickle cell disease and
Mediterranean anemia and seven of idiopathic thrombocy-
topenic purpura treated by splenectomy

In 1diopathic thrombocytopenic purpura the most sigmfi-
cant laboratory finding 13 a platelet count below 60 000-
70000/ct mm  Cutaneous purpura, the most common
symptom 18 often accompanied by epistaxis and bleeding
from the oral mucous membranes Physical findings of s1g-
nificance are uncommon, splenomegaly and lymphadenop-
athy very uncommon The spleen may be involved in the
pathogenesis by bemng (1) one of the sites of production of
antiplatelet agglutinins, (2) the site where antibody-affect~
ed platelets are removed and (3) the site of production of
humoral factors having some relationship to capillary fra-
gility The indications for splenectomy 1n children are not
defimite. Conservative therapv for at least three months 1s
recommended, using no medication 1if the purpura 18 mild
and ACTH or cortisone if severe Splenectomy 15 consid-
ered 1f the thrombocytopemia persists after six months
Splencctomy was performed n seven children aged 334-
1134, with only one failure after a follow up of 3 53 months
six children remamed free of purpura and had normal
platelet levels Blood transfusions and ACTH are recom-
mended preoperatinely A patient may be substantiaily
benefited from splenectomy even when the platelet count
does not nise.

Hereditary spherocytosis 1s genetically determined char-
acterized by the production of structurally abnormal eryth-
rocytes and mamfested by jaundice anemm and spleno-

(2) Sarr, Gymer. & Obet. 99 689-702 December 1954
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megaly An acute crisis may occur 1 children, mamfested
by sudden onset of fever, weakness, abdominal pain, nauses,
vomiting and marked increase in pallor The structural
defect 1n the erythrocytes causes spherocytosis and m
creased osmotic and mechamical fragility of the red cells.
The increased rate of red cell destruction produces anemia,
hyperbilirubinerma elevation of the icterus index, increased
fecal and urinary urobilinogen and elevation of serum ron
concentration The Coombs reaction 13 negative Stagna
tion of spherocytes in the spleen results 1 lysis of some
cells within the organ and im alteration of the trapped
erythrocytes so that they are more susceptible to destruc
tion even after escaping from the spleen Hemolysis 18 less
after splenectomy, and operation 1s indicated 1 every
case Nine children, aged 4-13, were operated on and fol
lowed up for 11-51 months The results were extremely
gratifymng n all cases None of the chuldren had any chmeal
or laboratory signs of a return of the disease
Mediterranean anemia 1s a congenital chromic hemolytic
anemia with characteristic blood changes, mcreased resist
ance of erythrocytes to hypotonic saline and bone marfow
hyperplasia It 1s inherited as s dominant. The anemia may
be a trait—mild, moderate or severe. Depending on the
geverity of the condition findings include a pathognomonic
facies splenomegaly hepatomegaly hypochromic macro
cytes microcytes basophilic stippling polycythema, af
get and oval cells nucleated red cells marked amsocytosis
and a predominance of nucleated red cells i the bone
marrow X-rays may reveal osteoporosis thinnng of the
cortex, trabecular atrophy coarse reticulation and thick
eming of the skull in severe cases The arculating hemo
globin may be of the fetal type The enlarged spleen may
destroy the red cells at an increased rate and exert an m
hibitory mnfluence on the bone marrow A complication
of excessive transfusion for the anerma 18 hemochromato
@8 Splenectomy 1s consdered for two groups those 1f
whom the large spleen presses on adjacent organs, result
ing mn mability to retan food, and those requinng trans-
fusions more and more frequently Of nine patients Wi
Cooley s anemia and two with combmed Cooley’s ancmi®
and sickle cell anemia subjected to splenectomy all had an
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elevation of hemoglobin and needed fewer transfusions post-
operatively The operation 1s only palhative, the basic defect
1n the blood formation remamning A late complication 15
acute pericarditis

The blood volume deficit of patients coming to splenec-
tomy should be corrected to as near normal as possible.
The stomach should be empty before surgery to facihitate
exposure of the spleen A small polyethylene catheter should
be placed 1n a vemn preoperatnvely The anesthetic agent
should be carefully chosen an endotracheal closed system
1s desirable The oblique Singleton transabdominal inca-
s10n 15 recommended

The platelet count should be carefully folloned postop-
eratively and 1f 1t rises above 1000 000/cu mm anticoag-
ulant therapy started

Metrorrhagic Purpuras and Indications for Splenectomy
are discussed with mine case reports by Ed Benhamon
R. Bourgeon and B Ferrand® (Algiers) Gental hemor-
rhage may be the only objective symptom for a long time
but more often 1t 13 accompaned by other hemorrhages
most commonly cutaneous purpura epistaxis and gingival
and retinal hemorrhages Diagnosis rests on biologic study,
mcluding hematologic exammation The hemogemec svn-
drome 1s 1dentified by the finding of numerous immature
megakaryocytes in the marrow and demonstration of anti-
platelet antibodies by the Coombs test and agglutination
of platelets in vitro

Treatment should be guided by the primary role appar-
ently played by the spleen in pathogenests The selection
af a method 1s based on 1ts symptomatic or pathogemc
value, on chromeaity or acuity of the purpura and on pres-
ence or absence of autoantibodies 1n the blood Blood trans-
fusions androgenic hormones (in some cases) and ACTH
and cortisone are used 1n purpuras with autoantibodies and
are often useful as preparation for splenectom) or to sup-
plement 1its effect

Splenectomy however remams the prinapal treatment
for chromic thrombocytopenmic purpuras It 1s most defi-
nitely indicated in cases 1n which hemorrhages appearing
at puberty have become increasingly serious or hemor.

@) J oble 70 369392, May 1934
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rhages of the ocular fundus have occurred. Acute cases,
with hemorrhages appearing long after puberty, may rep-
resent the first stages of a chromic thrombocytopemc pur
pura but may also recede, with spontaneous cure. Splenec
tomy 1s obviously contraindicated if the marrow 1s leukemic
or aplastic. Surgery 15 justified, conversely, when the mar
row 18 normal and particularly if 1t displays hypermegakary
ocytosis, with young immature cells In patients with au
toantibodies, hormone treatment should be tried since this
may cause prompt disappearance of agglutimins from the
blood Nevertheless, splenectomy has an important place
1 thrombocytopenic purpura with antibodies In cases
without autoantibodies, especially chronic relapsing omes
splenectomy has 1ts major indication, though hormone
treatment may effect a durable remission The time of sple-
nectomy should be determined by mdrvidual indications. In
some rapidly progressive cases operation becomes urgent,
to avert nisk of cerebromeningeal hemorrhage.

Massive Splenic Infarction with Acute Necrosis and Ab-
scess Following Ligation of Hepatic and Splenic Artenes
for Portal Hypertension W A Altemerer and Bruce G
MacMillant (Univ of Cincinnati) report a case.

Man, 56 with cirrhosis and recurrent esophageal bleeding I'Ef
caved transfusions pemcilin and streptomycin_before ligations ©
hepatic and splenic arteries and hiver biopsy The liver was a
ha]n.)fanormal size, hard and diffusely nodular Portal venous pressure
was 257 mm. water About 1000 cc. ascinic fluld was removed from
the peritoneal cavity Two weeks later ascites recurred requiring
paracenteses once or twice weekly Deepening jaundice and an o~
explained fluctuating fever developed despite antibiotic thmlfé
Blood cultures were sterile. He became progressively worse and du
eight weeks after operation.

Aurtopsy showed a large abscess cavity 1n the left upper qmdﬂt?:t
The capsule of the spleen adhered to the liver The lower half ot bu;
spleen was soft with pericapsular fibrosis and appeared viable,

e entire upper pole was liquefied except for fragments of i
farcted spleen pulp The splenic artery was ligated 2 cm fme] its
origin at the cefmc axis. Microscopically the pleen showed complete
infarchon with numerous scattered areas of bacteria. The hepatic
artery was completely oceluded 4 cm from 1ts ongin and the hepatic
vein was patent throughout 1ts course. The microscopic picture was
that of portal cirrhosis of mixed type.

(4) \m. Surgean 20 739743 July 1954
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Because of the general belief that splemic artery igntion
18 safe and that gradual aplenic atrophy 1lwys follows the
authors overlooked the spleen as a possible source of the
postoperatn e 1liness Scpsis with deepeming jundice was
thought due to intrahepatic necrosis and abscesses follow-
g ligation of the hepatic artery, despite intensine chemo-
theripy Dingnosis might have been cstablished by more
intenstve study, including fluoroscopy, serial chest x-ravs
and a barium enema In retrospect, although the prognowis
would have been poor with any form of treatment, inaision
and dranage of the abscess might hve sigmificantly altered
the course

Autotransplantation of Spleen Splenoms, Case Report
and Prellmmary Report of Experimental Study in Re-
vascularization of Heart are presented by Joseph J Gara-
melln and Lyle J Hay® (V A Hosp, Minneapohs)

Man 22 hnd nght lower quadrant pan for 6 days with nausea
and vomting for 36 hours. Splencctomy had been previously per
formed for rupture of the spleen following n fall from a horse, There
were tenderncss and spasm 1n the night lower quadrant, and rectal
exanunation disclosed marked tenderness on the night side, Clinienl
dingmosis was acute appencicitis and on acutely inflimed appendix
wns removed. In addition, there were multiple reddish brown nodules
of various sizes on the antimesenteric border of the jejunum on
the right laterl penitoneal wll and one on the mescappendic Two

nodules removed for hstologic study were found to be splenic
planta.

Lxpenimentally splenic tissue m1y be implinted and
rendily survives Since splenic tissue 18 nich in vascularity
and scrves as a blood reservoir it was conjectured that if
successfully mmplanted on the pericardium, it might be of
fective 1n protecting the heart with coronary artery insufi-
ciency following the ‘ blood bath” principle of Beck Splen
1c tissue cut into fine particles, 1-2 mm 1n size, was there
fore wntroduced into the perieardial sac of dogs In all the
dogs exploration 1 few weeks Iater showed successful 1m-
plantation on the eprcardium and pericardium Coalescence
of implants occurred at the dependent portion of the peri
cardial sac overlying the left ventricle principally Dehber
ate attempts to produce a more diffuse implantation and a
bndmng of the epicardium and pericardium by abrawon

(5) Asn. Sarg 140 107112 July 1954
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use of thrombin solution or Gelfoam met with only shight
suceess

Further experiments are bemng conducted and the pro-
tection afforded the myocardium by splenic tissue 18 being
studied.

THE BILIARY TRACT

Intramural Diverticulosis of Gallbladder (Rolkitansky
Aschoff Sinuses) Wayne D Ross Nathamiel Finby and
John A Envans® (New York Hosp) review 11 cases from
the literature n which this condition was demonstrated
radiographically and report 2 others A radiographic adapta
tion of Robertson and Fergusons classification of these
dnerticula based on histologic demonstration of depth of
penetration mcludes grade I dnverticula extending to the
muscle layer and not demonstrated by present radrographic
methods grade II, diverticula penetrating the intermuscu
lar lacunae and seen radiographically as fine linear shad
ows of contrast material adjacent to and parallelng the
contrast material i the gallbladder and grade II1 drvertic
ula penetrating the muscle wall mto the underlymng con
nective tissue occasionally reaching the serosa, and seen
radiographrcally as an irregular group of rounded densities
about the gallbladder lumen

The chuef symptoms are pamn n the nght upper abdom:
nal quadrant and imtolerance to fatty foods Of the 13 pa
tients aged 22-57 9 were women In most patients the
condition had been present for some time, with intermit
tent attacks Cholelithiasis was present in four Intramt
diverticula are thought to be related to mflammation and
increased pressure withm the gallbladder Progression
from grade I to grade 111 1s likely to be accompamied by
exacerbations of symptoms and the possible complications
of acute inflammation cholelithiasis and perforation Vis-
ualizatton of intramural drverticula 13 therefore an ndica
tion for cholecystectomy

Of the 13 patients 8 had grade IT and 5 grade IIT diver

(6) Radiclogy 64 366-372 March, 195%
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ticula. The pathologic changes 1o the removed gallbladders
were consistent with the radiographic findings The in-
cidence of mtramural diverticula as found histologically 1s
high, but few cases are visualized radiographically because
of (1) absence of contrast filung of the gallbladder (2) too
small, too few or too shallow diverticula and (3) absence of
contrast because of retained secretion or calculi or occlusion
or narrowimng of the duct onfice. The diverticula are more

Sg 97 —Fitms of contrast medlom-filled 1 d tng b 1
snd parrowed

segreent of palibladder neck. A fow calen
S T oty ot Yowa W "D 411 Radhaiony 64 366373, Stavet 1oye3

clearly demonstrated 1 the contracted gallbladder after a
fatty meal Their presence should be suspected when the
proximal portion of the gallbladder js constricted Since
the recent imtroduction of new contrast agents, such as
telepaque ® and the ncreasing use of cholangography, di-
verticula may be visualized more frequently '
Radiographic visualization of intramural dinerticula js
an mdication of a diseased gallbladder In seven cases there
was evidence of constriction 1n the gallbladder lumen (Fig
97) The narrowed segment 1s felt responsible for mncreased
pressure within the galibladder and secondanly for enlarg-
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s1s and 39 cholesterolatomatous papilloma of the gallblad-
der Only four were extremely obese. There are no char-
acteristic climcal features of cholesterosis and hittle dis-
turbance of gallbladder function Symptoms, if any, are
generally due to a comphication or associated condition e.g
gallstones cholecystitis or spasm of the sphincter of Odd:
Plasma cholesterol values are usually normal Cholestero-
s18 cannot be diagnosed by x-rays

Chronic cholecystitis was present in only 24 (145%),
cholesterosis extsted alone 1n only 8 being associated with
gallstones 1n 16 Gallstones occurred in only 18 of the entire
group of cholesterosis Only eight had coexisting polyp or
adenoma of the gallbladder None had coexisting malig-
nancy of the gallbladder There 1s no relation between
peptic ulcers and cholesterosis

Laennec s cirrhosis of the liver was found in 49 of the
1319 autopsies and of these only 2 had cholesteross
None of 12 with biliary cirrhosis of the Iiver had cholester-
os1s Various pathologic condihions of the liver have been
found with cholesterosis of the gallbladder but they have
Iittle or no relation to the cholesterosis Pancreatic disease
was noted m 25 but was probably incidental There 1s no
relation between cholesterosis and diabetes mellitus

Cholesterosis may be diffuse or localized the latter type
occurring as a papillomatous growth with infiltrated lipord
deposits Both types may occur together Sites of imolve-
ment within the gallbladder vary

The mechamsm of cholesterol deposition within the gall-
bladder wall has not been firmly established There 15 evi-
dence that cholesterosis 1s not an inflammatory condstion
It 13 generally thought to be a result of localized disturb-
ance of cholesterol absorption Venous and lymphatic stasis
may be etologic factors disturbing the absorptine or se
cretory mechanism of the gallbladder mucosa Excessie
amounts of cholesterol crystals 1n the duodenal drainage
are highly suggestne of cholesterous

Age Factor 1n Mortality Rate of Patients Undergoing
Surgery of Billary Tract. Franh Glenn and Damel M Hays®
(New York Hosp -Cornell Med Center) analzed cases of

(&) Surg, Gyoee- & Obst. 100 1118 Jammary 1955
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328 patients past 65 1,355 aged 50-64 and 2,287 under 50,
all with biltary tract disease treated in 1932-53 In the over
65 group 225 had chronic cholecystitis 92 acute cholecysts
tis and 11 postoperative and other bemign stnctures of the
choledochus In the under age 50 group 192% had acute
cholecystitis and 1n the 50-64 and over age 65 groups the
figures were 21 3% and 29.2% In the over age 65 group sim
ple cholecystectomies were performed in 47 cases of acute
cholecystitis (mortality 64%) and 1n 132 cases of chromc
cholecystitis (mortality 3%) Cholecystostomy was per
formed 1 32 acute cases (mortality 156%) and m 11
chronic cases (mortality 272%) Exploration of the chole
dochus with cholecystectomy was done 1n 13 cases of acute
disease (mortality 15 3%) and 59 cases of chrome cholecys
titis (mortality 34%) Simple choledochotomy was done n
23 patients 1n the chronic group with one fatality (mortahty
4.3%)

Mortahty among patients over 65 with acute cholecystitis
was 109% and 1n patients aged 50-64 21% Mortality
among patients over 65 with chromc cholecystitis was 4 4%
and m patients aged 5064 26% Mortality following sur
gery for nonmalignant disease of the bibary tract in patients
under 50 was 06% in patients aged 50-64 25% and 1n
patients aged 65 and over 67% The most frequent cause
of death hepatic msufficiency secondary to cirrhosis and
mfection was common to all age groups Among patients
over 65 acute coronary occlusion was the second cause of
death

Nonfatal complications foliowing bibary tract surgery
occurred 1n 26 of 283 patients aged 50-64 with acute disease
mn 72 of 1052 pahents aged 50-64 with chronic disease
mn 14 of 92 patients over 65 with acute disease and 1 18 of
236 patients over 65 with chronic disease. Preoperative
evaluation of 328 patients over 65 1n respect to presence
of degenerative disease reyealed that of 124 with no major
degenerative disease mortahty was 3.2% of 130 with hyper
tensive cardiovascular disease, 6 1% of 52 with arterto-
sclerotic heart disease 76% of 17 with moderate to severe
diabetes mellitus there was no mortality of 19 with chronic
pulmonary disease mortahty was 105% of 6 with cxrrhasllsz
333% of 5 with chronic renal disease 20% and of
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with miscellaneous major chronie disease, mortality was
166% Preoperative evaluation of 166 patients over age 65
considered for elective cholecystectomy revealed that mor-
tality in 56 patients with no major degenerative disease was
zero of 65 with hypertensive cardiovascular disease, 1 5%,
of 18 with arteriosclerotic heart disease, 55% of 10 with
moderate to severe diabetes mellitus, zero, of 12 with
chromie pulmonary emphysema, 83%, and of 8 with mus-
cellaneous disease processes, zero

The unique aspects of biliary tract disease 1n the aged
mclude (1) mncreased incidence of acute cholecystitis (2)
high mcadence of choledochohithiasis with large and nu-
merous choledochal calculi (3) occurrence of acute process-
es 1n the biliary tract with mimmal signs and symptoms
and (4) mcreased incidence of associated biliary tract neo-
plasms If the patient 1s under 50 mcdence of carcinoma
18 less than 1% if aged 65 74 nadence 15 89%, and if over
age 75 1ncidence 1s 12.8%

Elective biliary tract surgery 1s well tolerated by the aged
patient, but emergency surgery as for simple acute chol-
ecystitis or acute cholecystitis wath choledochohthiasis, 1s
tolerated relatively poorly Aged patients, even with ad-
vanced degenerative diseases, when carefully evaluated and
prepared for surgery may be operated on with a mortal-
1ty of less than 2% Mortality rate 1 acute cases remams
above 5% The surgeon should be less hesitant to use
cholecystostomy under local anesthesia in the patient with
degenerative disease. All calculus cholecystitis symptomat-
1c or not should be regarded as a potential hazard and elec-
tive cholecystectomy should be done.

Gallbladder Function (Cholecystographic Studies) Fol-
lowing Nonspecific Trauma Systemic Response to Trauma.
Ability of the gallbladder to concentrate radiopaque me-
diums was observed by John M Howard® (Baylor Univ)
duning the first 10 days after battle mjury m 22 previously
healthy males, aged 18-25 Trauma vaned from mimmal
lesions that could be debnided under local anesthesia to
llf?“tl‘lre-a‘tcmug_mjunes None had direct trauma to the
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328 patients past 65, 1355 aged 50-64 and 2,287 under 50
all with bibary tract disease, treated 1n 1932-53 In the over
65 group 225 bad chronic cholecystitis 92 acute cholecysti-
t1s and 11 postoperative and other bemgn strictures of the
choledochus In the under age 50 group 192% had acute
cholecystitss, and 1n the 50-64 and over age 65 groups the
figures were 21 3% and 292% In the over age 65 group sun
ple cholecystectomies were performed 1 47 cases of acute
cholecystitis (mortality 64%) and m 132 cases of chronic
cholecystitis (mortality 3%) Cholecystostomy was per
formed m 32 acute cases (mortality 156%) and n 11
chromie cases (mortality 27.2%) Exploration of the chole
dochus with cholecy stectomy was done 1 13 cases of acute
disease (mortahty 153%) and 59 cases of chronic cholecys
titis (mortality 34%) Simple choledochotomy was done 1n
23 patients 1n the chronic group with one fatality (mortality
43%)

Martality among patients over 65 with acute cholecystitis
was 109% and in patients aged 50-64 21% Mortality
among patients over 65 with chronsc cholecystitis was 4 4%
and i patients aged 50-64 26% Mortality folloning sur
gery for nonmalignant disease of the biliary tract in patients
under 50 wis 06% in patients aged 50-64, 25%, and 1o
patients aged 65 and over 67% The most frequent cause
of death hepatic msufficrency secondary to arrhosis and
infection was common to all age groups Among patients
over 65 acute coronary occlusion was the second cause of
death

Nonfatal complications following bilary tract surgery
occurred 1n 26 of 283 patients aged 50-64 with acute digease
1 72 of 1052 patients aged 50-64 with chronrc disease,
n 14 of 92 patients over 65 with acute disease and m 18 of
236 pattents over 65 with chromic disease Preoperative
evaluation of 328 patients over 65 1n respect to presesce
of degenerative disease revealed that of 124 with no major
degenerative disease mortality was 3.2% of 130 nsth hypet-
tenssve casdiorvascnlar disease 61% of 52 with arterio-
sclerotic heart disease 76% of 17 with moderate to serere
diabetes mellitus there was no mortality of 19 with chroaic
pulmonary disease mortality was 10 5%, of 6 with cxn‘h?‘*‘;z
333% of 5 with chromic renal disease 20% and o
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with miscellaneous major chromic disease, mortality +was
166% Preoperative evaluation of 166 patients over age 65
considered for elective cholecystectomy revealed that mor-
tality 1n 56 patients with no major degenerutiy e disease was
zero, of 65 with hypertensive cardiovascular disease, 1 5%,
of 18 with arteriosclerotic heart disease, 5.5% of 10 with
moderate to severe diabetes mellitus, zero of 12 with
chronic pulmonary emphysema 8.3%, and of 8 with ms-
cellaneous disease processes, zero

The umque aspects of biliary tract disease mn the aged
nclude (1) increased incidence of acute cholecystitis (2)
high mcidence of choledocholthiasis with large and nu-
merous choledochal calculi (3) occurrence of acute process-
es 1n the biliary tract with mimymal signs and symptoms
and (4) mcreased inadence of assocrated biliary tract neo-
plasms If the patient 13 under 50 incidence of caranoma
18 less than 1%, 1f aged 65 74, incrdence 15 8.9%, and if over
age 75 madence 18 128%

Elective biliary tract surgery 18 well tolerated by the aged
patient, but emergency surgery as for simple acute chol-
ecystitis or acute cholecystitis with choledocholithiasis, 18
tolerated relatively poorly Aged patients even with ad-
vanced degenerative diseases when carefully evaluated and
prepared for surgery may be operated on with a mortal-
1ty of less than 2% Mortality rate 1 acute cases remains
above 5% The surgeon should be less hesttant to use
cholecystostomy under local anesthesia 1n the patient with
degenerative disease. All calculus cholecystitis symptomat-
1c or not, should be regarded as a potential hazard and elec-
tive cholecystectomy should be done.

Gallbladder Function (Cholecystographic Studies) Fol-
lowing Nonspecific Trauma Syastemic Response to Trauma.
Ability of the gallbladder to concentrate radiopaque me-
dinms was observed by John M Howard® (Baylor Unn )
duning the first 10 days after battle mjury 1 22 previously
healthy males, aged 18-25 Trauma vared from minimal
lesions that could be debrided under local anesthesia to
bie threateming injuries None had direct trauma to the
gallbladder and only one had direct Iner mjury Noncom-
bat soldiers served as controls Three contrast mediums,

(9) Burgery 16 10811055 December 1954
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wdetkon® (35 Gm orally or intravenously), telepaque®
(3 Gm. orally) and priodax® (3 Gm oraily) were used sep-
arately

The gallbladder could not be visualized by cholecystog
raphy after mjury to brain chest abdomen or extremities
after inguinal herntorrhaphy for incarceration of the small
bowel or in one burned patient who had not recaved an
esthesta Other casualties had recerved spinal nhalation
or pentothal® anesthesia Dunng the first week after injury
the galibladder was visualized in only three patients In
five studied 8-10 days after injury visualization was poss:
ble 1n only two Of five whose gallbladders were visualized
at some time none had intra abdominal 1njury In one pa-
tient with retropenitoneal penetration the galibladder was
demonstrated on the eighth day after three previous
studies had farled

The reason for nonvisualization of the gallbladder fol
lowing injury 1s not apparent. It evidently 13 not depend
ent on abdominal injury type of anesthers failure of hepat
1c excretion or gastromntestinal absorption, although the
last two may be important Bromsulfalein retention (45
minutes after injectton of 5 mg /kg body weight) often
reached 20-30% the day after injury gradually falling to
normal In two of six patients who had gallbladder and
hepatic function tests the gallbladder remamed nonfunc-
tioning after bromsulfalein excretion had returned to mor-
mal. In three plasma bilirubin determinations also re
turned to normal before the gallbladder could be visual
1zed.

Primary failure of gallbladder function apparently 1s the
cause of nonvisualization by cholecystography following
mjury There 13 reasonable cvidence that the gallbladder
participates 1n paralytic ileus Failure to empty and thus
recenve fresh hepatic bile contamng the contrast medwm
or decreased absorption of water from bile, resulting 1n
msufficient concentration of the drug to permit x ray vis
uahization may be factors

{These are very mteresting but not entirely surpnsing findmgs. A

severe tranma like & very major operation, 13 bound to upset to a greater
or less degree most of the usmal body finctions.—Ed.]
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New Method for Determmation of Gallbladder Function,
using ntrayvenous radioactn e duodofluorescein (DIF) as a
tracer, 18 descnibed by Lloyd A Stirrett and Enc T Yuhl!
(Los Angeles)

Alermop —A single mntrayenous dose of 5 yc. DIF/kg body weight
is given, and 30 mmutes later the patient 18 positioned under the
scanner, on which 13 mounted a scintlllation counter Countmg rate
and scanmng speed are adjusted to obtain maximal contrast between
galibladder and background. Each complete scan of the right upper
quadrant requires 20 minutes. Radioactivity detected by the counter
1s transmutted to a printing stylus which makes a graphic record,
or scintigram. DIF appears wn the bile within 10 minutes after 1n-
jection and reaches maxtmal concentration after 30-60 rmnute

This method was applied to 120 patients Results on the
santigram were carefully correlated with findings observed
at laparotomy and by oral cholecystography Twenty-six
patients who underwent laparotomy for other disease and
had normal gallbladders served as controls Their scnti-
gram showed an area of concentrated radioactivity n the
right upper abdominal quadrant 30-60 minutes after injec-
tion of DIF Repeated scans at 30 minute intervals shon ed
a reduction of concentration, and after two hours only
shght traces of radioactivity could be detected. Scintigrams
of 55 patients with chronic cholecystitts and cholelithiasis
showed no concentration of DIF 1 35 In 16 there was a
marked decrease 1n concentration with a delay of 60-90
minutes 1n maxamal concentration and delayed disappear-
ance. Four scintigrams revealed apparently normal gall-
bladder function In six patients with cholecystitis without
calcul: oral cholecystography and santigrams failed to
reveal any evidence of gallbladder function In 10 patients
with acute cholecystitis scintigrams showed no concentra-
tion of radicactivity i the nght upper quadrant. In two
patients with chronic and two wrth acute pancreatitts chol-
ecystic mflammation or edema were sufficient to explan
the lack of function shown on the scintigram In a patient
with amebic abscess of the liver oral cholecy stography
showed no function but the scintigram was normal, at
operation the gallbladder appeared grossly normal,

The results indicate that scintographs 1s a reliable jndex

(1) AJLA Arch Surg 63 4174 1 April, 1954
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f gallbladder function There were no undesirable side
ffects due to the small amount of tracer agent used less
han 2% of the amount required for conventional mtrave
10us methods One limitation of this technic 18 the mability
o visualize calculy, but since caleuh usually result in dimin
shed or no gallbladder function this 1s not a senous disad
ran

[The ﬁndm'i:nrcported relative to gallbladder function are practcally
he same as ¢ obtained with ordmary cholecystography—m fact the
ame as those obtamed by the omgmal substances used by

go—Ed ]

Use of Fat-Rich Meal in Cholecystography 1s considered
ssential by Lester R Whitaker* (Portsmouth N H)
Propetly used, 1t 15 a vital factor in determunation of
yresence or absence of gallstones A modified double-oral
nethod’ 1s used with the heavier radiopaque substances A
1alf or full dose of telepaque?® 1s given four hours after a
at-rich meal at noon and then a full dose after a carbohy
Irate meal at mght the patient takes notlung but water or
Twit juice thereafter Shadows produced are of great den
uty and as the gallbladder empties after the fat nich meal
he cystic and common ducts are demonstrated 1n about 50%
f normal cases

The purpose of the fat nich meal 13 to induce contraction
»f the musculature of the gallbladder to the greatest pos-
uble degree This results in (1) exhibitzon of the cystic and
:ommon ducts with the newer denser radiopaque sub-
stances (2) elevation of the gallbladder shadow away from
-onfusing shadows i the colon and (3) reduction n vol
ime of opaque matertal m the gallbladder to the point that
sven small stones will show contrast shadows The fat
1ch meal will demonstrate failure of the gallbladder to emp-
v 1n proper time as well as normality of the wall of the
.1scus It has also been useful 1n emptying the gallbladder
sf concentrated bile 1 preparation for entrance of radi
>paque substance.

Etology of Cholecystitis according to Harry O Ren
conen? (Turku Finland) 1s based on three mam theones
_bactersal chemical and allergic—although there 1s prob-

(2) 8urg. Gymec. & Obat. 100 473482 April, 1953
(3) Ann chir et gynacc. Fennlse (supp. 3) 43 164380 1934
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ably no single, uniform ongmn 1n each case. A comparison
was made of the histology of the gallbladder wall and the
bacteriology of bile 1n 325 patients operated on for various
forms of gallbladder disease

Incidence of positive bacterial findings was 4419 and
mncreased from zero m patients aged 10-19 to 100% m
those aged 70-79 Alany of the bacteria were of weak path-
ogentaity One orgamism was found i 125 cases and many
were found m 16 cases The commonest was Eschericlua
coli followed by various species of streptococc, Salmonella
paratyphi B and staphylococer Bacterra and inflammation
were found 1n 122 cases, bacteria and no inflammation n
19 cases, no bacterra and some mflammation 1n 79 cases
and no bacteria and no inflammation 1n 105 cases

The distribution of cases on a histologic and bacteno-
logic basis was as follows (1) 124 without inflammation
19 with bactena, (2) 70 with cholecystitis catarrhalis, 49
with bactenia (3) 53 with cholecystitis suppurativa, 50 wath
bacteria  (4) 22 with cholecystitis necroticans, 5 with bac-
tena, (5) 14 with cholecystiis mixta 8 with bactera
(6) 11 with cholecystitis allergica, none with bacteria
(7) 16 with chronic cholecystitis 8 with bactena and (8)
15 with subsiding cicatrical cholecystitis, 2 with bactena
If gallstones were not found at surgery there was either
no nflammation or 1t was of the catarrhalis type. The
most virulent bacterra were found in the suppurativa and
catarrhalis types Incdence of febrile reaction during the
clinical disease was lowest in the allergic inflammation
group

The necroticans and allergica types of mflammation are
aseptic mn ongin whereas the suppurative type 1s due to a
bacterial infection In cholecystiis mixta an aseptic m-
flammation occurs though the bile 1s infected. Creatricial
cholecystitis 13 aseptic and probably 1s the final result of
cholecy stitis necroticans

All patients with cholehithiasis sooner or later have gall-
bladder mfection of the catarrhalis or suppuratina type
hence early operation 1s justified Since nearly 50% of cases
of acute cholecystitis probably are not bacteral 1n ongin
treatment with antibiotics 13 not always satisfactory Chol:
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ccystectomy 1s the treatment of choice, used in conjunc-
tion with antibiotics.

{1t has 1 been recogmzed that cul
ncousarﬂlylc:a%imte the kind of m&:ﬁaﬁg tbliev?:ﬂn&f
the gallbladder At present there 13 less and less tendency to
cholelitiuasis or even ordmary cholecystiis as of bactenal ongin—Ed.)

Cholecystitis and Cholehthiasis m Childhood. Isabella
Forshall and P P Rickham* (Liverpool) report on six
girls aged 214-12 with gallbladder disease. Three were
first seen as emergencies The symptoms of biliary tract
disease 1n cluldren are often vague mild generalized ab-
dominal pain, nausea somiting of stomach contents or
more rarely bile-stained material constipation and head-
ache. Pamn 1n the back and shoulders 15 rare. No child had
a history of intolerance to fatty foods and jaundice was
not present. Pain or guarding may be present 1n the nght
hypochondrium. X-rays of the abdomen revealed one or
more opaque stones i the billary tract in five patients A
Graham test 10 five patients revealed good concentration
of dye in four

Cholecystectomy was performed 1n all cases Congenital
abnormalities of the cystic duct may be a factor 10 many
cases of cholecystitis 1n children Of the six chuldren, one
had gangrenous cholecystitis the others had stomes Of
three carefully studied specimens two of cholelithiasis and
one of gangrenous cholecyshitis one had a stenosis of the
cystic duct one a cystic duct that split into numerous par-
row ducts lined by columnar or cuboidal epithehum and
one a diverticulum and stricture of the cystic duct.

Gallbladder disease in childhood 1s not uncommon, but
muld attacks escape recogmtion Boys are more often af
fected than girls Many cases of cholecystitis first recog-
nized 1 muddle Life had their meception 1n childhood.

Syndrome of Chronic Recurning Cholangiolitis Clincal,
Anatomicopathologic and Therapeutie Study Accordmng to
P Mallet Guy J Ferold, L Eicholz and L. J Raposo®
this syndrome due to chronic intershitial portitis, occurs
not only 1 hypotome biliary tracts but also 1n those without
sphincteric disturbance, as determined by manometnic and

4) Brit Surg 42 161 164 September 1954
25; Lym{bh’ 49 561 578 July 1954
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radiographic studies duning operation, They have observed
30 cases with the following critena recurrent choledochal
syndrome with pamnful crises, fever and mtermittent or last-
ing jaundice, absence of obstruction or of hepatocholedo-
chal lesions, as determined by manometry and cholangiog-
raphy at operation, functional integnty or eventually
hypotony of the sphincter of Oddt, histologic changes justi-
fying the term cholangiolitis which suggests the chinical
findings and presumes functional integrity of the hepatico-
choledochal tract.

In some cases cholangiolitis was present with chronic
scleroatrophic cholecystitis and aseptic Iithiasis (but not
acute cholecystitis) In each of these, onset of angiocholitis
was not related to passage of calculi therefore lthiasis
should not be regarded as the cause of the cholangiolitic
syndrome Nevertheless chnically and therapeutically
cases are classified according to whether hypotony of the
common bile duct 1s present, with or without stones

Of 27 cases observed since July 1947 11 showed no func-
tional disturbance of the common bile duct, but gallstones
were present 1n 3 In 16 there was hypotony of the biliary
tract, 6 with stones In six cases with normal bile ducts
and no stones penarterial hepatic neurectomy led to
complete rehef Conversely mn one of the early cases the
nature of the syndrome was not at first recognized The
bile duct was normal but the gallbladder was diseased
Cholecystectomy was folloned by recurring choledochal
crises In another case, choledochal syndrome present for
11 years recurred after cholecystostomy and later chol-
ecystectomy hepatic lesions were masked by adhesions
from the previous operation When another operation was
performed because of recurnng cnises mflammatory portal
sclerosis was revealed and penartenal neurectomy resulted
m cure

Of three patients with normal bile ducts and cholelith-
1agis svmptoms recurred 1n the first almost immediately
after cholecystectomy for Iithiasis The cholangiolytic ayn-
drome, dragnosed at surgery a fen months later was re-
garded as having developed simultaneously with the hithi-
asis Symptoms were reliey ed after periarteral neurectomy
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The other two patsents had scleroatrophic cholecystitia with
a normal bie duct and cholangiolstis Symptoms were re
lieved by cholecyatectomy and neurectomy

Fate of Cholecystostomy Patient. Damel M Hays and
Frank Glenn® (New York Hosp-Cornell Med. Center)
report on 153 cholecystostomies performed between 1932
and 1951 on 3 643 patients undergoing 4 059 operations for
nonmahgnant disease of the bihary tract. Cholecystostomy
was done 103 times for nonmalignant biliary tract disease
and 50 times for mscellaneous conditions Analyss by five
year pertods showed only shght varation 10 the number of
cholecystostomies performed. Indications were local m
flammatory reaction of the gallbladder and choledochal
arca with oblteratson of ‘normal landmarks” 49 cases,
severe chromec disease with apparent acute cholecystitis
(elective cholecystostomy) 45 acute nonbshary tract dis
ease with apparent scute cholecystiis, 9 decompression of
biliary tract in debilitated pattents with common duct
obstruction, 6 decompression of bihary tract after opera
tive trauma in the choledochal region, 11, decompression
of biliary tract in pnimary pancreatitis, 11 and decompres-
sion of bihary tract n such conditions as inoperable mahg-
nancy or congeuital atresia, 22

Of the 103 patients on whom cholecystostomy was done
for biliary tract disease 11 died postoperatnely 14 returned
for elective cholecystectomy and 78 did not Of those who
did not return 26 were asymptomatic until death or until
the present time, 28 had recurrent bihary tract disease,
21 had persistent complications of bibary tract disease and
3 were lost to follow up Of the 49 who had subsequent
bihary tract disease or 1ssocsated complications, 11 re-
quired subsequent emergency operation for bihary tract
disease and 18 additional patients eventually had cholecys
tectomy because of persistent symptoms

Cholecystography was performed on 25 postcholecystos-
tomy patients Of five with nonbihiary tract disease four
had normal gallbladder function. In 11 of 20 with bilary
tract mflammation, the gallibladder was not visualized 6
had functiomng gallbladders that contamed calcul: and
3 had normal functioning gallbledders

(6) J Am. Gerlar Soc 3 2130, Jannery 1553
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a nasogastnc tube for three to five days, nothing 1s given
by mouth (2) Sedation 13 given for pain and anxety Mor
phine should not be used because 1t increases spasm of the
sphincter of Oddi Demerol® or sodium phenobarbital may
be used. (3) Anticholinergic drugs are given to reduce gas-
tric and pancreatic secretions and therefore the loss of
electrolytes by the continuous suction and to relax the
sphincter of Odd: atropine and pro-banthine® are useful
(4) Antibiotics are gaven to control infection

Symptoms usually subside by the thurd day After remov
al of the gastric tube, fat-free clear flusds are given for one
day and a soft fat free diet the next A full fat free diet
16 then given and the patient encouraged to walk. No fats
should be gnen dunng the convalescent phase.

Operative procedures were withheld until all acute m
flammation subsided in 116 patients with a dragnosss of
acute cholecystitis Acute inflammation a tender mass m
the night upper quadrant, pentoneal srmtation fever and
leikocytosis were present mn all In 19, diagnous of acute
pancreatitis was made on evidence of an elevated serum
amylase level Of the 97 patients with acute cholecystitis
95 smproved 1 had a subphrenic abscess and recovered
and 1 died of cardiac and pulmonary complications Al 19
patients with acute pancreatitis recovered

[The Wmﬁmgé.icme. T:’:Jcb; d;;:q:da;?dfm aeccptl:dmt.r:uncnt oi
scute cholecystitis was just what these awthors advocate. Then a
e b M e L S B
g'uﬁ?,to ldﬂ:l( lhn: there were more morcﬂ;fsctﬂm v:he:ch 1t would
be wfe to give suppartive treatment before operating For the most part,
the radical opinjons were based on fantastic mterpretations of the pa
thalogy There can be no doubt, for example, that the incldence of gan
grcneuftheofnub!zddcrmmﬂy ted through mutaken m-

a little ducoloration from hage as gangrene. It »
a pleasure to see a swanging back of the pendulem as shown by the good
sense cxpressed by these anthors—Ed]

Association of Gallstones and Heart Disease Two man
pomts emphasized by Howard A Patterson® (Roosevelt
Hosp, New Yorl) in a review of reports on this problem
are that gallstones and heart disease often coexist and that
symptoms (especially pain) may be almost identical 1n the
two conditions The severe pain of bihary colic 15 often sub-

—ne
(8) Awn Surgr 1P 633409 May 1944
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sternal and may radiate to the shoulders and down the arms
Cardiac pain may radiate to the abdomen In both condi-
tions feelings of impending doom and tight “constriction”
of the chest are charactenstic. A good history 1s the most
helpful guide toward diagnosis Pamn that begins without
exertion and awakens the patient from sleep 1s far more
likely to be of bihary tract ongin Roentgenologic and
other studies should aird 1n correct evaluation

Although gallstones are more common 1n women and cor-
onary disease in men the more severe forms of acute chole-
cystic disease are rather charactenistically found in men,
Cholecy stic disease seems to appear late 11 men and to be
more severe and more likely to be associated with heart
disease

Another phase of this problem 1s that stmuli originat-
g 1n the upper abdomen may mfluence coronary blood
flow This leads to the probabihity that many patients with
heart disease and gallstones would benefit from cholecy stec-
tomy Such a result 18 being observed increasingly With
suitable anesthesia, these patients stand surgery surpris-
mgly well By no means all patients with both conditions
are benefited by gallbladder surgery, and there 1s a risk of
fatal coronary occlusion during or after cholecystectomy
Nevertheless the general outlook 1s highly optimistie, for
1t seems clear that gallbladder disease may produce harm to
the heart and that this effect 13 reversible to some extent
at least.

[Many papers have been written on this subject. Practically all
+ fu ] Ta y agree

tha especally 1n case of an, ris
by the removal of diseased gallblzddcr~Ed.fm pectoris are benefited

Possible Therapeutic Value of Cholecystectomy i Ad-
ams Stokes Disease. George A McLemore Jr and Samuel
A Levine® (Harvard Med School) cite experimental and
chinieal evidence that the gallbladder plays a role 1n some
disturbances of cardiac mechamsm Patients with complete
heart bloch ma) suddenly become uncomscious for sec-
onds or mmutes and quickly return to consciousness, the
structural state of the heart most likely remaining essen-
tially unchanged Since the transient nature of the episode
15 t0o sudden and fleeting to be caused by a new anatomic

(9) Am. J AL Se. 229386351 April 1955
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fragments and removed piecemeal. This is accomplished by
the stone between the fingers of the left hand and breakmg 1tﬁ§§§
the stone forceps held by the right hand. Thorough flushing distally
will carry minute fragments into the duodenum.

It 1s difficult to palpate adequately with the left hand the mobilized
duodenum and pancreatic head 1f the surgeon remains at the nght
side of the table, but 1t 18 easy from the left side. The duct itself
cannot be felt unless a probe or fine Bakes dilator 1s passed down
ward at the same time, to furmish a gnde for examining fingers of
$e ziefzthand and to facilitate palpation of caleul: in any portion of

e du

Experiences with Cholangiography during Surgery Mar-
tin A Howard® (Portland Ore.) states that operative
cholangtography will prevent needless common duct explor
ations and mjuries and may disclose common duct stones
that would ordinanly be missed at cholecystectomy Both
operatne cholangiograms and postoperative cholangio-
grams through the T tube should be routine m cholecystec
tomy for stones

Common duct stones must be differentiated from carc
noma of the papilla of Vater stricture of the common duct
caranoma of the pancreas and spasm and fibrosis of the
sphincter of Odd. The methods of discovering common
duct obstruction are manometric pressure studies chol
angiography operative exploration of the common bile
duct and transduodenal exploration If a probe does not
pass readdy through the ampulla of Vater during surgery
the duodenum should be freed by masing the peritoneum
along the supenor edge so that the probe will drop straight
down.

Indications for exploration of the common duct are (1)
palpable commmon duct stones (2) enlarged common duct
(3) aspiration of muddy dark bile from the common duct
(4) jaundice or recent history of jaundice (S) recent his-
tory of chills and fever (6) many small stones 1n the gall
bladder (7) persistent bilhary symptoms following cholecys
tectomy and (8) xray evidence of common duct stones
Even with close adherence to these however the common
duct 15 at times opened unnecessarily In a senes of 259
cholecy stectormies and 15 cholecystotomies the common
duct nas explored m 76 and 4 patients had reparr of 1n
yured or severed common ducts Average age of the 80 pa

(3) Am. ] Surg 88 5568, Jnly 1954
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tients was 53, and 57 were women In 25 patients, stones of
the common duct were found at primary operation Re-
operation was necessary 1n 16 patients, and retained stones
were found 1in 4

The main objectnes of operative cholangiography are to
establish whether stones are present in the deep bihary
passages and, 1f present, their location and number, and to
accomphsh removal of all stones The cholangiogram 1s
made by mjecting 35% diodrast® into the cystic duct using
a 22 gauge needle 46 1 Jong A ne of sik 1s placed
around the duct and needle so that there will be no reflux
of bile or dye around the duct. The gallbladder may be
removed while the film 1s being developed and then the
common duct can be dealt with as indicated. After explora-
tion and removal of anv stones a T tube 1s placed 1 the
common duct and diodrast® ijected for a completion
cholangiogram Finally diodrast® 1s mjected through the
T tube 7-10 days postoperatnvely and the postoperative
cholangiogram taken

Operative Cholangiography was performed on 50 patients
operated on for gallstones by E S R. Hughes and RL H
Kernutt* (Royal Melbourne Hosp) The term diagnostic
operative cholangiogram 1s applied to the film taken just
before dissection of the billary tract was begun and control
operative cholangiogram to that taken after exploration of
the duct before closure of the abdomen The method in-
volved 1asertion of a ureteral catheter mnto the common
bile duct and the medium used was a solution of diodone
(pyelosil 35) Satisfactory films were obtained 1 45 cases
a second film was necegsarv mn 5

In 32 cases the diagnostic operative cholangiogram ap-
peared normal In 12 stones were visualized as filling de-
fects and removed In three, no dye entered the duodenum
and 1n two of these stones were removed from the common
bile duct In 13 of 14 cases in which stones were found,
there were definite indications for opening the common bile
duct The cholangiogram appeared abnormal in three other
cases but no stones were found on exploration Among 10
cases i which control operative cholangiograms were tak-
en an overloohed stone was discovered in 1 This led to re-

(4) Brit. M J 2 62061 Sept. 11 1954
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exploration of the duct and removal of the stone. In one
case no dye entered the duodenum and no stone could be
found

Although diagnostic operative cholangiography has
proved disappomting as a routine procedure, 1t may assist
i elucidating pathology in obscure cases of obstructive
jaundice and i patients with recurrent symptoms after
cholecystectomy Contro! operative cholangiography 1s
much more useful than postoperative cholangiography

Intravenous Cholangiography with cholografin® was per-

W(H()rﬂutmlnﬂbl:ddu cystle doct and common bile doct ) mumites
of con

T f'ogﬂ? ;‘:’é s of bile doct.
t) — couTse common
(&u.n.u—y TG?@. F.,nof ali Amn Surg 140 600-614 October 1934)

formed 88 times in 80 patients by Frank Glenn Tohn
Evans Malcolm Hill and John McClenahan® (New York
Hosp Cornell Med Center) In a normal subject 90% of
the compound 18 excreted by the liver and 10% by the lud
neys within 90 minutes after injection In 20% solution
the substance 13 almost perfectly 1sotonic and causes hittle
local reaction. The drug should not be given to persons
with hyperthyroidism or known 1diosyncracy to 1odine
Roentgenograms are made 1n the posteroanterior projec
tion Usual factors are 65 kv 300 ma, 1/5 second exposure
at 40 1n target film distance Potter Bucky diaphragm Fac
tors used 1n tomography are 65 kv 120 ma. 2 second ex

(5) \on Sorg 140 600-614 October 1984
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posure at 36 m target-film distance. First roentgenogram
1s made 15 minutes after fimshing mjection another 5
minutes later Both films are developed and subsequent ra-
diographs or tomograms ordered as indicated The common
tule duct 18 usually visible 10-60 minutes after mmjection,
then gradually fades Normal gallbladder begns to opacify

101 (left) —La
% 1oL ((lr{‘l. effect simniating

0o Fracing of Tadioaraphy showing pertial Elling ni-
Padls: 20 minies stine Pl of iy of the
(Coariesy of Glens, Fo o3 ok Ann. Surg 740 600614 October 1954)

m about 90 minutes, 1ts denmity increasing for about 2 hours
(Figs 99 and 100) Figure 101 shownsa lag) ering effect a‘[:nu
lating cholelithiasis With the patient prone settling of
viscous unopacified bile at the fundus simulates a large
radiolucent stone (Fig 102) but appearance changes when
the patient stands erect After the gallbladder has been
demonstrated a fatty meal may be grven followed 1n 30
mmutes by a film Visualization of the biliary tract may be
ggéongct% somul\\hat by inducing spasm of the sphincter of
1 W mo: mne or pa
] Tp paregoric before the contrast agent
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Of 50 patients without cholecystectomy the gallbladder
was opacified m 30 (60%) This figure 15 not significant
because 1n many of these patients interest was centered
chiefly on the common bile duct and the exammation was
discontinued before the galibladder had had time to opaafy
satisfactonilv. The common duct was demonstrated m 53
of 80 patients (66.295) It was never recognized with jaun
dice but was shown 1n four of eight patients with liver
damage but without jaundice. The common duct was seen
i 24 of 30 pattents with cholecystectomy, 4 with jaundice
and 1 with laboratory evidence of Iner damage

Since cholografin® 1s excreted in visible amount by both
the kidneys and the Iiver and 1s not absorbed by the gas-
tromntestinal or gemtourtnary tract it may prove of value
m measuring hver function and 1o diagnosis of pancreatic
disease. Intravenous cholangiography should not replace
the oral method 1n rontine study of gallbladder disease, but
under certain condittons espeaally when supplemented by
tomography, 1t prowvides valuable additional informaton.

[All of the reports about cholografin® mdicate that it 1s fairly sats
e SR B b S

bszymmk fmmﬂ'e tried, m all ﬁe different substances.
It 1s = matter of mterest that, desprte the ducovery of some better sub-
stances durmg the 30 years smince our first work, the crrtera for the

of a diseased gallbladder chols phy have
the same as those that we stated In 1924 —Ed ]

Scope of Radical Surgery in Treatment of Malignant
Tumors of Extrahepatic Biltary Tract. Frank Glenn and
Daniel \I Hay s® revien 103 carcinomas of the extrahepatic
biliary tract, 1¢ gallbladder biliary ducts and ampulla,
treated at New York Hoapital-Cornell Medical Center over
21 years and analyze the influence of radical resection on
prognosis

In carcinoma of the ampulla of Vater pancreatoduode
nectomv or similar extensie radical resection 18 indicated 1m
all mmdividuals 1n whom excision of the gross tumor seems
imtially possible Although immediate postoperative mor
tality 13 hugh the palhiation provided the sunivors 1s long
standing and effectne Ascending cholangitis 13 not a chn-
ical problem but 1s the usual antopsy finding Absolute
curability 18 probably not greatly affected Resections known
to be palhiative seem justified 1n sclected cases

(6§ Surr, Gynec & Obst. 99 579541 November 1984
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The prognosis mn patients with carcinoma of the gall-
bladder and extrahepatic biliary ducts 18 not greatly im-
proved by radical surgery The assoaation of bilary tract
carcnoma with bemgn biliary tract disease, particularly
cholehithiasis, 1s well established Recognition of the time
when the malignant process beging 1s impossible Symp-
toms of the bemign disease continue with little change
through the period 1n which cure or prevention 1s possible
into the period m which resection becomes impossible. The
symptoms of malignant biliary tract disease are almost
always mashed by those of bemgn biliary tract disease.

In somew hat simlar situations in which benugn and ma-
lignant processes are chimically indistingurshable as m gas-
tric ulcer or locahized area of pulmonary atelectasis early
exploration 1s advisable. Although the percentage of ma-
lignancy 1s lower mn cholecystitis operative mortality 1s
also loner Therefore prophylactic removal of all diseased
galibladders seems a logical solution.

{The editor thoroughly subscribes to the recommendation of the
authors that gallstones be regarded as a precancerous leston and that
cholecystect be advised 1z such cases as a cancer preventrve if for no
uthi:rgarcason.l R n fact he stated that opiron m a Festechnift for Ewing
m —

Carcmoma of Gallbladder Report of 52 Operative Cases
and Résumé of the Literature 1s made by Laurence Mat-
thew Rivkin” (Brooklyn) These cases were found dunng
2,250 biliary tract aperations an incidence of 2,3% Average
age was 59 years compared to an average of 49 years 1n pa-
tients with biliary tract disease. Women comprised 86% of
patients with benign biliary tract disease and 90% of those
with caranoma. Most investigators agree that a normal
gallbladder rarely 13 the site of primary carcimoma but
the specific role of cholecystitis and cholehthiasis must be
agsessed. In this series the occurrence of carcinoma an aver-
age of 10 years later than bemgn bihary disease implies
the presence of disease before the appearance of carcinoma.
In 0% there was a history suggestive of biliary tract
disease for more than two years before carcinoma was de-
tected

Medullary or scirrhous adenocarcinoma was encountered
1 32 cases papillary adenocarcinoma in 10 and mucoid
adenocarcinoma 1n 1 There were four cases of squamous

() AJA. Arch. Surg D 178135 Janvary 195§
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cell carcinoma and two of mixed squamous carcinoma and
adenocaranoma The most important factors determin-
ing the virulent nature of carcinoma of the gallbladder are
anatomuc location and lymph dramage. The gallbladder has
a nich lymphatic supply of intercommunicating submucous
and subserous networks which dramn into the cystic node,
mnto the lymph nodes 1n the porta hepatis and those around
the head of the pancreas and mto the Iiver Metastases
have been found i the adrenals, ludneys lnver pancreas
omentum bone marrow thyroid and lung

Of the 52 patients, 26 had a history suggestne of chron-
1c biliary tract disease for 2-32 years, with average duration
of 11 years Many had previous x-ray demonstration of
cholelithiasis Pain was the chief complaint m 47 jaundice
wag present 1n 35% and panless in 4 An enlarged Inver or
mass m the nght upper quadrant of the abdomen was pal
pable 1n 80%

Surgery 1n most gallbladder carcinoma 1s palliative and
of Iittle avail. In 25 of these patients, only biopsy or
cholecystostomy was possible Of 52 patients 1 was liv-
ing and well 40 months after cholecystectomy, 48 died or
had recurrence and 3 had metastases at surgery and are pre
sumed dead Operative mortality was 29% The average sur-
vival was 49 months with only two living longer than
9 months

The only effectine means of combating cancer of the gall
bladder 18 prevention As carcinoma of the gallbladder 1s
usually preceded by chronic cholecystitis and cholelithsa-
s1s cholecystectomy should be performed on all patients
when this diagnosis 13 made. Results of treatment of bihary
disease can be improved by discouraging nonsurgical treat-
ment of cholehthiasis

Congemnital Atrema of Extrahepatic Bile Ducts S Frank
Redo® (New York Hosp ) reports on 27 cases (17 girls) en
countered at the New York Hospital i 1932 52 Diagnosis
was confirmed at operation 1 17 at necropsy in 3 and at
operation and autopsv in 7 Four had been diagnosed pre-
viously at operation 1n another hospital Ages when diagno-
s1a was first made ranged from 4 days to 1 vear One patient
was Chinese all others were white Cardinal signs were

(8) AJLA Arch Sorg 69 386897 December 1954
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jaundice acholic stools and darh urme with ascites,
cdema, prominent thoracoabdominal veins and upper gas-
tromtestinal bleeding presumably from varices, often oc-
curning later Jaundice was usually the first sign and was
apparent at birth 1n exght cases Operation was done 1n 24
(89%)

Surgical correction consists essentially m anastomosis
of some portion of the extrahepatic ducts to the gastrom-
testinal tract, with the creation of bihary dramage from
Iner to alimentary canal In cases in which the extrahepatic
bihary duct system 13 not patent, direct anastomosis of the
gastrointestinal tract to the cut edge of the Iner has been
performed but such cases are excluded from those con-
sidered operable Contmuity of extrahepatic biliary system
with the gastromtestinal tract 15 accomplished more easily
if the obstruction 1s in the distal portion of the common
bile duct.

Of 10 patients in whom surgical correction was done 1
this series, 9 (33%) were alne 2 months to 934 years post-
operatnely Two were lost to follow-up and only two of
the remaining seven were considered to have a satisfac-
tory result. The most satisfactory was 1n a child in whom a
choledochoduodenostomy was performed Bleeding tenden-
cies recurrent jaundice hepatosplenomegaly dilated tho-
racoabdomunal vemns ascites and spider hemangiomas were
noted i these cases Eight patients with conditions un-
suitable for surgical correction hived 14 months to 6 years
two of these who underwent hepatojejunostomy hved 214
and 534 years Two are still ving at age 534 and 634, but
liver function 1s declming and hepatosplenomegaly and
spider angiomas are present 1o one.

Aicroscopic sections of Iiver m 17 cases (10 obtained
at autopsy) usually showed the parenchyma composed of
nodules of hepatic cells separated by broad bands of fibrous
tissue contaimng prohiferating bile ducts \any hepatic
cells contained bile pigments in their cytoplasm and fre-
quently bile canaliculi were filled with pigment In some
sections necrosis was apparent. In one patient obliteration
of mtrahepatic as well as extrahepatic ducts was demon-
strated



THE PANCREAS

Pancreatography Technics, Principles and Observations,
Henry Doubilet M H Poppel and John H Mulholland?
(New York Umv ) describe a safe technic for roentgeno-
graphically visualizing the pancreas that can be performed
at operation or postoperatively Tt 1s of value ;n demonstrat-
mg (1) the anatomy of the pancreatic duct system (2)

e ST et b £ vz b g ot iy
e ety ot Dot i1 e ol Radlotogy SIS0 Macch 1335)
etiologic factors and pathologic features in the chncal
course of recurrent pancreatitis (3) presence of edema or
acute inflammation 1n any part of the pancreas and 1ts reso-
lutton under treatment, and (4) the exocrmme pancreatic
parenchyma, by deliberately opacifying the noninflamed
pancreas thus aiding n the search for such small pan-
creatic masses as adenomas

Tecanic—At operation the pancreatic duct can be visuahzed by
injecting 70% diodrast® or urokon® through a plastic tube Iying
freely in the terrunal part of the duct of Wirsung which opens

(9 Radiclogy 64 325339 March, 1958
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normally 1n the postcrior wAll of the Ampulla of Vater The mjechon
13 made)slo\\l), about 10 cc. 1n five nunutes, the last 2 cc. being
troduced during < ray exposure. The excess will flow out around
the tube into the duct

Postoperatnnely the mjection can be made through a polyvinyl
tube, about 50 ecm long and with n outside diameter of 1.3 1.7 mm.,
inscrted 45 cm. up the duct of Wirsang then brought ont through
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Jflﬁ 104 —First operstive togram (1947) obtained by diodrast® injection
hnrmht(umnmedmducto(“ Both duct aystem and
u:hnrti:mc‘mq-d becagse of acute In t pancress.

flasm o th:
(Conrtexy of Doulnlet, H,, ¢t ¢/ Radwlogy 64 325-339 Afarch, 1935

the duodenum and choledochus beside a T tube If the common dact
was not opened during the surgery and no T tube was used, the
plastic tube 1s brought out through the cystic duct to which 1t is
fastened The tube acts as 1 pancreatic fistula which can be con
trolled and mamtamned for weehs or months and closed at will by
removal The contrast medium 1< njected after the patient has
fasted since the previous mght. Pro-banthine® (15 mg ) 1s given
intramuscularly one hour before x ray study to reduce creatic
secretion and Jower the concentration of enzymes 1n the juice. The
tonus of the duodenal wall 1s increased bv «ubcotaneons admymistra
tion of 15 mg morphine

Only the ducts of the pancreas are visuahzed 1f the pan-
crens 1s normal (Fig 103) but with nflammation the tis-
sues of the pancrens become opaque (Fig 104) The pan-
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' ¢ ! L - :J
JR U BRI 5 Y -
~—Pa chroale ote dlhatation of
M‘:‘hlgid bod. o(;-.ncru.l.(Caurtuyofbwbﬂﬂ,H.,rtuL Radialogy
64.325-319 nm_h. 1955}

dilatations abscess formation and enlargement of the tail
of the pancreas as well as true cysts can be visualized by
pancreatography

Diodrast® irritates the pancreas, causing the release of
trypsin, which allows the entire pancreas to be visualized
In suspected cases of adenoma diodrast® can demonstrate
the negative shadow of the adenoma against the opacity of
the rest of the pancreas

A Correlative Study of External Pancreatic Secretion,
Plasma Antithrombin Titer, Blood Amylase Concentra-
tion and Serum Mucoprotein Level m Patients with and
without Pancreatic Disease conducted by David A Drei-
lng Ezra M Greenspan and Martin Sanders! (Mount Si-
nait Hosp New York) disclosed no correlation of these
values All were determined simultancously 1n 49 patients
without pancreatic disease 11 with acute pancreatitis 12
with chronic pancreatitis and 7 with pancreatic cancer

The secretin test affords the most reliable data 1n the

(1) Gastrocoterdlogy 27 “S$5.765 December 1954
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diagnosis of pancreatic cancer and chronic pancreatitis In
pancreatic malignancy the alteration of secretion 1s a de-
pression of the volume response and i chromic pancreatitis
the maxamum bicarbonate concentration 1s dimmished.
Abnormal response to secretin 18 observed 1n patients with
cancer and chronic pancreatitis even when the blood amy
lase value and blood antithrombin titer are normal. The
secretin test has himited diagnostic value in acute pancrea
titis Blood amjylase 1s elevated only 1n acute pancreatitis
not 1n pancreatic cancer or chronic pancreatitis Blood amy
lase 1s elevated 1n acute pancreatitis for short periods

The serum mucoprotemn levels showed wide varation
among the patients both with and without pancreatic dis-
ease and have no diagnostic value Although mncreased se-
rum mucoproten and antithrombin levels occurred 1n about
half the patients with pancreatic disease the antithrombin
elevations were not related to the increases 1 serum muco-
protein The antithrombin titer was abnormal 1n 25% of
the patients wrthout pancreatic disease and normal m half
the patients with proved pancreatic disorders It was m
creased 1n about half the patients with acute pancreatitis
Normal titers occurred n proved acute pancreatitis

The secretin test 13 of greater value than the serum amy-
lase test and antithrombin titer 1n the diagnosis of pan
creatic cancer and chronic pancreatiis The antithrombin
titer may be of value 1n patients with acute pancreatitis 1n
whom testing with secretin 1s not chinically feasible

Acute Pancreatiis A Conjont Medical and Surgical
Disease Robert Elman® (Washington Umiv ) reports that
the serum amylase test enables the physician to make a bed
side diagnosis of acute pancreatitis without exploration and
aids 1n recogmzing mild and rapidly subsiding as well as
recurrent attacks In severe acute pancreatitis the serum
amylase 15 elevated to at least 50-100 tunes normal The
level may be low or normal 1n a patient who has had or ac
tually has acute pancreatitis if determined after a severe
attack has subsided It 1s of value only if made during
acute symptoms The level may also be low or normal m a
patient with extensne pancreatic disease leading to partial
or complete necromis so that little or no amylase 1s being
TG 7 dar 3 A 46385397 November 1954
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secreted The amylase may be high n the absence of pan-
creatitis, but rarely very high—as in oligura and after the
use of morphine.

There 15 probably more than one cause of acute pan-
creatiis Theories of pathogenesis include alcohohsm a
common channel between the common duct and main pan-
creatic duct thus leading to retrograde infection, the inti-
mate anatomical relationship between the loner end of the
common duct and head of the pancreas, duct hyperplasa
and vascular spasm

Acute pancreatitis closely simulates other conditions
There may be pan of sudden onset in the upper abdominal
or somehimes night lower quadrant The condition must be
differentiated from perforated peptic ulcer, acute intestmal
obstruction biliary colic acute coronary occlusion and
acute appendiciis Pam 1s often referred to the small of
back and to the left occasionally left-sided epigastric hy-
peresthesia can be found The serum amylase rises within
15 20 minutes after onget, then falls as the attack subsides
The serum calcium serum lipase and urne amylase tests
may be of value. Occasionally a small opening can be made
1n the epigastrium under local anesthesia and if fat necro-
s15 1s found the diagnosis 15 confirmed and the wound
clogsed without further exploration

Most acute attacks of pancreatitis subside even without
treatment. Some patients have recurrent episodes which
grow less severe and eventually cease If the acute attack 1s
not accompanied by severe circulatory impairment and ob-
vious evidence of serious systemic imvolvement the prob-
lem 13 rehef of pain and mitroglycenin amyl nitrite ntra-
venons morphine aminophylhn and paravertebral bloch can
be given Morphine subcutancously causes spasm of the
sphincter of Oddi and may aggravate the attack If there
are severe systemic mamfestations the treatment should be
that for mncipient peritomitis with constant gastnic suction,
fluids parenterally and combined chemotherapy The use of
antitrypuun 1s theoretically justified. Abdominal exploration
may on rare occasions be justified Failure of the attach to
subside <preading pentomtis and difficulty mn making the
dagnosts are indications for surgery A severe locahzing
nfection mav necessitate dramage usually after one week
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Dramnung the gallbladder at the time of operation should be
useful 1f a common channel 15 the basis of the pancreatitis
Further exploration of the common duct mav or may not
be necessary, depending on the condition of the patient

Patients with recurrent pancreatitis who do not get well
spontaneously must be treated for their nutritional prob
lems If there 13 accompanying alcoholism psychotherapy 13
often necessary Medical treatment should be tried before
resorting to surgery Banthine?® and radiotherapy are often
effective Surgical procedures for the treatment of recurrent
pancreatitts are quite numerous 1indicating that varous
pathogenic mechamisms are mvolved. Biliary tract proce
dures include cholecystectomy with or without dramnage of
the common duct or cystic duct, as well as various forms
of biliary diversion. Pancreatic procedures nclude drainage
of cysts ligation of the pancreatic duct and varous types
of excision of parts or all of the pancreas Diversion of the
gastric contents to the small intestine has also been used.

All patients operated on for recurrent pancreatitis should
have an adequate exploration of the liver biliary tract,
pancreas and the entire abdominal cavity Exposure visual
1zation and palpation of the pancreas 1s mandatory n all
cases An operatine cholangiogram and manometric stud
1es of the common duct are necessary The more common
operations are cholecystectomy prolonged dramage of the
common duct sphincterotomy drainage of pancreatic cysts
and procedures to correct other lesions such as duodenal
uleer and jejunal stricture

Observations Pertaining to Place of Surgery in Acute
Pancreatitis are reported by Joel W Baker and Thomas
Boles* (Mason Clinic Seattle) The prognosis m acute pan
creatitis depends on the degree of pancreatic necrosis which
1s determined by the extent of the first explosive extravasa
tion of pancreatic enzymes and by the chance degree of
tryptic digestion of local blood vessels A vast difference of
opimon exasts as to the cause and treatment of acute pan
creatitis Obstruction of the pancreas whether by stone or
by spasm of the sphincter or pnmary in the pancreatic duct
itself may result in either mild edema or severe necrosis
Deteroration of the local blood supply may play a role.
TTB) Gastromterology 28 536549 Apal, 1953
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Forty-four cases of acute primary pancreatitis 10 of re-
current acute pancreatitis and 13 of postoperative pancrea-
tit1s were obseryed m 10 years It1s generally agreed thatin
the acute phase of primary pancreatitis early laparotomy 13
justified only if diagnosis 18 1 doubt and if assocrated
jaundice 13 sufficient to suggest bihary tract obstruction
The chief argument offered against early surgery 1s the
lower mortality with present day nonoperatne than with
previous operatnve treatment, but a better one 18 lack of
agreement on what speafic surgical procedure to apply
Conservative treatment mncludes replacement of blood vol-
ume loss, correction of electrolyte and carbohy drate altera-
tions, correction of msulin defictency measures for pamn
relief possibly splanchmic block, admmistration of ant-
tryptic factors and use of agents to depress pancreatic func-
tion such as atropine or banthine ® Of the 44 patients with
acute primary pancreatitis 35 were treated conservatively
and 4 died, of 9 treated by early surgery none died In eight
of the nine operative cases diagnosis was not made preop
eratively In three associated acute cholecystitis was found
Cholecystectomy and choledochostomy were done 1n three
of the other six cases choledochostomy in one and dramage
of the subhepatic space 1n two In cases with related disease
which 1s responsive to early surgery, such as assocrated bil-
1ary tract discase the relief obtained by early surgery out-
weighs any untoward nisk. Surgery adds to the nisk ap-
preciably only when substituted for proper supportive
treatment or when performed late after advanced ileus

When surgery 18 done early in the acute cnisis drains
should be placed 1n the upper abdominal fossae If the gall-
bladder does not contain stones despite the fact that the
efficacy of biliarv decompression has not been proved the
authors favor cholecystostomy since the patient has already
been anesthetized and undergone operative trauma. A small
Pezzer catheter mserted 1n the gallbladder 1n a few minutes
provides a means for postoperatne cholangrography which
permuts detection of small stones extrinsic obstruction of
the bile duct and proof of a common channel as the basis
for future surgery should attacks recur This would not
apply if hemorrhagic necrosis 1s extensive and future control
15 a lesser consideration than immediate suryval y;
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In patients with recurring episodes of acute pancreatitss,
surgical correction mcluding exploration of the common
duct, should be done 1n the interim between attacks Sphine
terotomy may be performed Of the 10 patients with recur-
rent pancreatihs 5 had sphincterotomy 3 with poor re-
sults 2 had Whipple resections, 1 with a poor result Two
were treated medically and one by simple cholecystectomy
and common duct dramnage with fair results

The 13 cases of postoperative pancreatitis were complex
and difficult. Seven followed bihary tract procedures five
gastrectomy and one total colectomy for chromec ulcerative
colitis Death occurred n three biliary tract cases wmn 1
gastrectomy case and after the colectomy Complications
other than pancreatitis were sigmficant factors 1n the fatal
outcome or morbidity 1n half the patients The pathogenesis
of postoperative pancreatitis 1s obscure. Possible causes
are operatine manipulation of the common duct and injury
to the duct of Santorini. Measures to reduce the hazard of
postoperatin e pancreatitis include use of a T tube 1n the com
mon bile duct with a long imb drawn through the ampuila
of \ ater use of a two stage gastrectomy when the duodenal
part of the operation 1s hazardous because of excessine
flammation use of vagotomy and gastrojejunostomy 1n duo-
denal ulcer cases with excessinve inflammation or scarnng
and use of the excluded ulcer crater scar in duodenal closure
1 difficult posterior penetrating duodenal ulcer cases

Pancreatitis, according to Robert M Zollinger Luther
M Keith jr and Edwin H Ellison* (Ohio State Univ})
13 a frequent cause of acute and chromc abdominal pam
which may simulate many other common abdomunal le
sions Accurate diagnosis requires alertness by the exam
mer and laboratory confirmation The most important
diagnostic aid 13 a blood amylase determination within the
first 48 hours Emergency blood amylase levels should be
obtained 1 all patients with upper abdominal pamn  gall
bladder attacks abdommal injuries and complications after
upper abdommal operations In suspected cases of longer
duration with egqunocal or normal blood amvlase, pento-
neal fluid should be analyzed. Finding of a sentinel loop
or segmental ileus displacement of surrounding viscera,

(#) New Eoglind J Med. 251 497 502, Sept. 23 1954
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gallstones or calaification mn the pancreas on roentgen exam-
mation furmshes further valuable diagnostic information
The best management of the acute phase 1s conservative,
1ts purpose 15 to place the pancreas at physiologic rest, cor-
rect metabohe changes, and restore the usually severe blood
volume deficits with serum albumin and whole blood. If
biliary tract disease 1s demounstrated, 1t should be corrected
after subsidence of the acute episode Continued manage-
ment 1s dicected toward a sustained effort to mhibit mech-

Resyurte IX MAnAcEMEXT OF ALL TYPES oF PANCREATITIS
(January 1947 vo Jaxuary 1954)

Trrz or PascrriTiris Caszs DuaTus )Iorr:ufr
Acute (primary) 74 3 40
Postoperative 21 10 476
Traumatic 5 1 200
Chroaic* 3 3 85
Totals 13 7
Av 126

*Threa previcns athicks, caldfiation or blopsy

amsms of pancreatic secretion by dJetI and vagal blocking
drugs and to detect concomitant biliary tract digease

Success 1 definitive surgical treatment of chronic pan-
creatitis depends on careful selection of one or more pro-
cedures based on individual indications rather than adop-
tion of a standard operation This selection requires ex-
tensne and caretul study of exastent pathology and the
most likely mechamsms of 1ts pathogenesis Sphincterotomy
vagotomy partial gastrectomy and biliary shunts all have a
sound phy siologic basis and defimte place in management of
chrome pancreatitis when appropnately utilized Chaical
and expenmental results obtamned by direct retrograde an-
astomous af the pancreatic duct to the jejunum have been
encouragmg and ment further investigation Mortahty
I postoperatin e pancreatitis 18 lugh as compared with that
n primar) pancreatitis (table)
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Diagnosis of Chronic Pancreatitis 1s difficult according
to J Bononet and W A L. Dekker® (Leyden Univ) Asa
rule the history and the character of pain are not helpful
Until recently the diagnosis in most cases has been made
by exclusion

Muether and Kmght mtroduced the neostigmme diastase
test as a diagnostic tool After giving neostigmine mtra
muscularly and determiming the blood diastase levels at
30 munute intervals they recorded the results on graphs In
normal subjects there was a flat neoshigmine curve at a nor
mal level (80-200 Somogy units) Patients with chromc
pancreatitis showed one of the following curve types (1)
high n1tial values and a decrease 1n the blood diastase level
following neostigmine (conclusion parenchymal damage,
but no obstruction) (2) normal or increased mitial values
and a transtent mcrense followmng neostigmme (concln
s10n 1ntermittent obstruction), (3) normal or ncreased 1m
tial values and a continuous increase following neostigmine
(conclusion chronic obstruction) and (4) low mitial values
and no response to neostigmmne (conclusion pancreatic
atrophy)

The authors tested 43 patients with upper abdominal
pam and 7 normal subjects i the fasting state, Blood
diastase level was determmed before and every 30 mimnutes
after 1 mg neostigmine was given intramuscularly Pa
tients were divided mto three groups on the bass of wheth
er chnical diagnosis of chronic pancreatitis was (1) cer
tamn (2) dubious or (3) improbable.

In group 1 (10 patients) 6 had a pathologic neostigmine
diastase curve 3 a normal curve and 1 a curve that was
normal twice and abnormal twice In group 2 (18 patients)
10 had an abnormal and 6 a normal eurve 1 a normal and
then an abnormal curve and 1 a gradually mcreasing curve
discontinued at 500 units In group 3 (12 patients) 1 had an
abnormal and 11 a normal curve. There was a high 1mna
dence of cholecystopathy n the history of the tested pa
tients In three cases of carcinoma of the pancreas the curve
was nvanably normal

Tt 18 felt that the occurrence of one of the four abnormal
ctrve types n the neostgmine diastase test suggests

(5) Arch. chir neerl 6 4556, 1954
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chronic pancreatitts although a normal curve does not ex-
clude 1t Repetition of the test n patients with normal
curves immtially may later reveal a pathologic response.

Therapy of Acute and Chronic Pancreatitis 1s review ed by
Ralph F Bowers® (V.A. Med Teaching Group Hosp.,
Memphis, Tenn) Operation should not be performed m
acute pancreatitis With consenative therapy, mortality has
decreased from about 60% m the 1920 s to 5% or lower Non-
surgical management includes bed rest, glucose, blood plas-
ma and calaum mntravenously gastric dramage, anti-
biotics (usually pentcilin and streptomycin), drugs eg
banthine® or atropine and sometimes mtroglycerin wath
avordance of morphme and sympathetic bloch 1 more se-
vere cases though never if the patient 13 1n severe shock.
These measures are continued two to four or five days
when flurds by mouth are gradually resumed. A low fat diet
for weeks or months 18 not necessary

If laparotomy discloses acute hemorrhagic pancreatitis,
lLittle 1f anything should be done. Gallstones if found, are
remonv ed and cholecystotomy performed Any common duct
stones are removed and duct and gallbladder drammed if
this can be done easily If considerable mantpulation 1s re-
quired gallstones are removed and cholecystotomy per-
formed with common duct surgery postponed until recov-
ery from the acute attack If no bihary disease 1s found
the abdomen 13 promptly closed and the medical regimen
immediately started Abdominal contents must not be sub-
jected to unnecessary exploratory mampulation

Management of chronic pancreatitis has three phases
‘When gallstones, common duct stones, fibrosis and spasm
of Oddds sphincter accompany pancreatstis cholecystec-
tomy removal of common duct stones and dilatation of the
sphincter are performed and a T tube 15 placed 1n the com-
mon duct. Cholangiographic studies and withdrawal of T
tube are done about three months after operation.

Patients with known recurning chronic pancreatitts and
biliary tracts free from disease have been treated vanously
Gastne resection sphincterotomy  thoracic sympathectomy
and vagotormny have not proved <atisfactory After choled-
ochojeyunostomy Roux-en-1 12 patients were free from

(6) M Amn Distrct of Columbia 23 428432, Angust, 19%4
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attacks, some for six years, regardless of diet or heavy alco-
hol consumption One stricture st the anastomosis was cor-
rected by resection and reanastomosis about 18 months after
the onginal operation In no patient has ulcer developed
Two patients with penetrating duodenal ulcers found at
operation had gastric resectton instead of choledochoje
junostomy Patients with steatorrhea and mild diabetes
{ ‘burned out’ pancreas) may also be reheved by choledo-
chojejunostomy

Pseudocysts often develop as chronic pancreatitis pro-
gresses If in the tail of the pancreas they are excised if
i the head or body, or if excision 18 not feasible 1n the
ta1l cystogastrostomy or cvstoenterostomy, preferably with
the Roux en-Y procedure, 1s performed. Occasonally, both
choledochojejunostomy, to control the etiologic phase, and
cystogastrostomy or -entetostomy to control cystic forma
tion, must be performed

Pancreatic Cysts Stenley E Lawton and Richard O
Mossey™ (Univ of Illinos) report 12 cases of pancreatic
cysts of retenfion and pseudo tvpes

Suggestive symptoms do not appear until the cyst has at
tamed sufficent size to exert pressure on the gastromntes-
tinal biliary or urmmary tracts Epigastnce pamn raduting
to the back or left side was present i 85% mn this senes
and a firm smooth round tumor eventually became mamifest
in the upper abdomen Exact location of the masses varied
with the area of pancreas mvolved but since most pan
creatic cysts hie 1n the lesser perstoneal sac between stomach
and colon or stomach and hver the mass usually 18 palpable
i the epigastnium or a bit to the left Laboratory findings
are not of great value unless the disease has advanced to a
degree where pancreatic destruction and necrosis have pro-
duced steatorrhea or elevation of hlood amylase levels
Hematurta pyura and albuminuria are uncommon

X ray examination 1s helpful if the cyst 18 large enough
If 1t 15 located m the head of the pancreas the duodenal
curve 1s widened the duodenum narrowed and the stomach
and colon displaced downward Characteristic of cysts of
the tail are compression of the posterior gastric wall and
greater curvature deflection of the stomach to the tight
T TAMA. Arch Swrg 62 734743 June, 1994
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and downward displacement of the duodenojejunal flexure.
An upward displacement of the stomach and a downward
displacement of the colon are typical of body cysts caused
as expansion of the cyst takes place between the two

Differential diagnosis must mnclude gallbladder disease
and enlargement splenomegalies, enterogenous omental
and mesenteric cysts cnlargement of the liver and kid-
neys, and 1nfrequently, aortic aneurysms Renal cysts, lad-
ney tumors and hydronephrosis may be particularly con-
fusing

In the authors 12 cases, one primary excision and two
secondary excisions of the cyst proved successful External
drainage by marsupialization gave good results m three
patients and failed in two Failure was due to persistence
of fistula 1n one 1n the other, rupture of the cyst occurred
In four patients, internal drainage by anastomoses of the
cyst to the duodenum or jejunum, 1 one by use of the Roux-
Y principle, gave good results Sphincterotomy was simul-
taneously performed with cystoduodenostomy 1n one case.

Surgical Considerations of Pancreatic Cyst with Particu-
lar Reference to Internal Drainage Internal drainage of
pancreatic cysts by cystojejunostomy using the Roux-en-Y
principle prevents regurgitation of the mtestinal contents
mto the cyst and its dependency facilitates drainage J
Herman Mahaffey B W Haynes Jr, and Michael E De-
Bakey® (Baylor Unn ) collected from the Iiterature 26 cases
of pancreatic cysts or pseudocysts treated by cystojejunos-
tomy without a death or serious postoperative complica-
tion They report on 10 patients of their own treated by
external drainage (marsupralization) or internal drainage
mcluding 3 treated by internal drainage using the Roux-
en-Y principle. These three had pseudocysts secondary to
pancreatitis,

In 1 of the 26 reported cases treated by the Roun-en-Y
principle 18 months following internal dramnage of a pseudo-
cyst of the pancreas a small nontender mass was palpable
i the epigastrium although the patient had no symp-
toms Axerage length of the follon up 1n 23 patients was 18
months In 16 retrocolic o stojejunostomy was done ante-
colic ¢ystojejunostomy was performed 1n 4 and 1n 6 the in-
TT(8) Tostyrad. Med 16:259 269 October 1954
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formation was not recorded. A side to-side cystojejunostomy
was performed 1n 4, and a side-to-end cystojejunostomy 1n
13 The length of the antiperistaltic jejunal limb in 16 was
6-18 1n except n 1 where 1t was only 10 cm In none of the
10 patients who had postoperative upper gastromtestinal
x ray studies, from the unmediate postoperative period to
22 months after operatton would bartum enter the cyst

In view of the good results obtained 1n their cases and m
the 26 cases from the lterature, the authors believe that
iternal drainage utilizing the Roux en-Y principle 13 the
procedure of choice i treatment of benign cysts or pseudo-
cy sts of the pancreas whenever total excision 1s not feasible.

Roux-Y Techme in Internal Dramnage of Pancreatic Cysts.
‘When exaision of the cyst 13 not feasible, mnternal dranage
by cystojejunostomy by the Roux Y technic 1s the treat
ment of choice according to Wilson R. Juca George L.
Pastnack and Walter C Bornemeier® (Chicago) With this
procedure there 1s dependent dranage and mimimal risk of
mfection or activation of pancreatic enzymes If a Braun
anastomosis 13 jomned to the cystojejunostomy, sumilar re-
sults are obtaned With the Roux-Y technic the dustat imb
of the jejunum should be 20-25 cm long with the proximal
end 15-20 cm from the Treitz ligament One of three cases
of ¢y sts treated by thus technic follows

Woman 57 with mild diabetes for a year was hospitalized because
of epigastric pamn eructation and loose stools contaimng food par
ticles. A grapefrut mized mass was palpable in the left upper
quadrant and mild tenderness was present 1 both upper quadrants
N ray examination revealed pressure deformuty of the antrnm of the
stomach with displacement anterorly and superiorly There was
medial displacement of the fourth portion of the duodentm and upper
portion of the jejurum,

Surgery was done with the pattent under propylene mtrous oude
and ether apesthesia admmstered endotracheally An upper left
paramedian mncision was made. A retroperitoneal mass was i
chisplacing the stomach The duodenum and jejunum were dislocated
fertorly and medially Approach was through the gastrocolic hga
ment. A sphencal cvst, 12.5 em 1n dmeter was disclosed 1n the
distal hody of the pancreas. The cvst was aspirated through ity most
d t portion and an mecsion of 25 cm. was made through
the wall A Romx Y anastomasts 25 cm. from the ligament of Treitz
was created. The nonfunctiomng limb 25 em. long was then brought
through the transerte mesocolon and anastomosed to the cyst wall
with a double row of interrupted nonabsorbable sutures.

(9 JAJLA 156937539 hov 6 1984
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Diagnosis and Results of Treatment of Cancer of Pan-
creas and Ampulla of Vater Charles Rob (St Mary’s Hosp
Med School) and Rodney Smith! (St. George s Hosp, Lon-
don) analyzed the clinical findings 1n 190 patients, aged
43-89, most of whom were between 50 and 70 The cara-
noma was 1n the head of the pancreas or ampulla of Vater
1n 128, 1n the tail and body or entire pancreas mn 51 and m
the common bile duct n 8 2 had a sarcoma and 1 a cyst-
adenocarcinoma of the pancreas

Pain was the first symptom 1n 49 patients with carcinoma
of the body or tail of the pancreas No pattent with cara-
noma 1n this location had jaundice until late 1n the disease.
Jaundice was the first symptom m 54 and pamn m 59 pa-
tients with carcinoma of the head of the pancreas or ampul-
la of Vater Pain 1 the early stages takes two forms
Patients with a tumor 1o the head of the gland have a dull
ache or discomfort 1n the epigastrium occasionally 1t re-
sembles biliary colic, but more often the patient 13 treated
for peptic ulcer Patients with a tumor of the body or tail
of the pancreas have epigastric pamn which radiates to
the back. Jaundice caused by pancreatic carcinoma 18 asso-
ciated with pale stools and dark urine. It 18 not progressive
and often fluctuates

In 22 patients with other first symptoms vomiting pre-
dominated Patients with severe vomuting mvanably had
an obstruction due to invasion of the stomach or duodenum
Duodenal invasion does not necessarily indicate a bad prog-
nosis because the portal vemn 13 sometimes free from
growth and resection 15 possible after adequate preopera-
tive preparation Other presenting symptoms were severe
anemia, and enlarged lymph nodes due to metastasis
Weight loss, lassitude and anorexia, diarrhea and itching
were promunent features

The gallbladder was palpable 1 72 patients (46% +with
ampullary caranoma and 58% with carcinoma of the head
of the pancreas), and tumor, mn 37 (2.5 with carcinoma
of the head of the pancreas and 60% with carcinoma of the
body or tail of the pancreas) Positive evidence of tumor
was found by barium meal in 18 of 70 patients Occult blood
was found 1 the stools of 11 of 15 with ampullary care
noma Biochemucal tests for obstructive jaundice were pos

(N Brt. M Y 2:330-332, Awg 7 1954
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are (1) refiux esophagitis (2) acute or chromic peptic ulcer
ation of the mtrathoracic portion of the stomach and (3)
similar lesions 1n areas of the esophagus lined with gastric
mucosa Reflux esophagitis does not lead to perforation of
the organ or to massive hemorrhage, whereas peptic ul
ceration often does Hiatus hermia 1s usually associated with
a large amount of acid in the stomach Peptic ulceration
of the imntrathoracic portion of the stomach 1s far commoner
1n the rolling tvpe of hiatus hermia than esophagitis Esoph
agitis progresses to irreparable damage and stenosis where-
as peptic ulceration may heal and recur repeatedly

Hiatus hermia causes epigastric or substernal pamn ag
gravated by lying down or stooping forward Esophagitis
may cause the same type of pain, and also pain between the
shoulder blades and usually produces dysphagia It can be
diagnosed with certainty only by ¢sophagoscopy Stenosis
following gsophagitis causes regurgitation and vomiting
Peptic ulceration of the hermated stomach may not be re-
vealed by < ray or esophagoscopy and may have to be diag
nosed on symptoms only The commonest symptom 18 re-
current hematemesis

Reduction and repawr of hiatus hermia and reconstruc
tion of an adequate sphincter at the cardia effectively elim
nate reflux of gastric secretion nto the esophagus and pre
vent esophagitis The indication for surgery 18 the seventy
of symptoms Once esophagitis 13 established repair 19 ind1
cated to prevent irreparable damage Stenosis of the esoph
agus necessitates resection Restoration of bowel continuity
may be achieved by esophagojejunal anastomosis after
closure of the cardia and exclusion ot the stomach Partial
stomach resection may also be used Reduction of the her
ma may suffice for peptic ulcer of the hermated atomnch,
but gastrectomy 1s necessary 1f stemosis 1a severe or the
uleer recurs Hemorrhage or perforation of an uleer nto the
hermal sac requires emergency surgery though the chest.
Resection 1s necessary for esophagitis and stenosis of por-
tions of the esophagus lined with gastrnic mucosa not amen
able to dilation

Esophageal Stenosit Caused by Peptic Esophagitis or Ul
ceration Edward B Benedict and ] E ON Gillespie*

JR———
(4) New England J Led. 250 642651 Apr 13 1954
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(Massachusetts Gen'l Hosp ) retiew current concepts on
this subject Peptic stenosis of the esophagus 1s due to
abnormally prolonged contact of gastric juice with the re-
gon above the cardia Esophageal hiatus herma of the shd-
ing type and excessive vomutmg or regurgitation from re-
laxation of the cardia contribute to this abnormal reten-
tion Although peptic stenosis majy develop i a normal
person 1t 1s more common 1 patients with the peptic ulcer
diathesis who have an excessne amount of gastric juice
and often have indigestion with regurgitation or vomiting
It occurs at a later age than peptic ulcer because most
patients with ulcer diathesis do not have sufficient esophag-
eal reflux to cause steposts until a hiatus herma develops
The ratio of females to males 1s higher than in peptic
ulcer

All patients with peptic stenosis have esophagitis and
almost half have evidence of esophageal ulceration, which
18 generally superficial but may be deep and penetrating
Peptic activity may be found istologically, but 1ts absence
does not rule out the diragnosis because the ulcer may have
healed with comsiderable scarring and contraction of the
esophagus The significance of ectopic gastric mucosa m the
esophagus 18 controversial Reflex shortening of the esopha-
gus may be a factor in etiology Gastroduodenal ulcers are
often coexistent.

Peptic stenosis of the esophagus must be differentiated
from malignant lesions by radiography esophagoscopy and
biopsies repeated if necessary Bouginage after the swal-
lowing of a thread 1s satisfactory treatment in most cases
It 1s usually not possible to determine how many treatments
will be necessary and results bear no relation to duration
degree of dysphagia or degree of stenosis Bouginage
should be combined with dietetic treatment, antispasmod-
1cs antacids and measures to prevent reflux. Surgery 1s
necessary when there 13 excessne bleeding failure to re-
spond to bouginage or danger of perforation of an esophag-
eal ulcer Results of resection with esophagogastric anas-
tomoss are good 10 most patients who survive operation
Although esophagojejunostorny theoretically seems prefer-
able 1t 13 more formidable and there 15 as Jet insufficient
mformation to judge 1ts supentonty
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Reparr of luatus hernias that cause symptonts 13 desirable,
but the prophylactic value of repair operations or of gas
trectomy for gastroduodenal ulcers 13 not proved. Avoid
ance of excessive vomiting, 1f this can be achieved, 18 ob~
viously desyrable, as 1s avoidance of any factor which facilh
tates regurgitation, such as unnecessary recumbency The
value of vagotomy 18 unproved.

Results of Treatment of Cicatricial Stenoses of Thoracic
Esophagus by Esophagogastric Anastomosts 1n 27 cases are
described by P Santy, P Michaud and M Mayer® Most
stenoses had resulted from ingestion of caustic In21 mjury
occurred hefore age 10 All but three patients had had nu
merous dilatations, which had resuited m perforations and
mediastinitis 1n six, treated successfuily by gastrostomy and
antibiotics Ten patients had had gastric intubation for
five months to five vears Most frequent site of stenomis (1n
15) was juxta sortic. Three lesions were higher and two of
these required cervical mcision Two were m lower seg
ments of the esophagus Two patients had two stenosing
lestons at different levels

TrcrNic~—~Dissechon of the segment above the aorta 13 difficult
and dangerous If the esophagus below the stricture 1s extremely
dilated circular dissection 13 not necessary Inflamnation around
and above the stenosis 13 aggravated by atiempts at diatation, and
anastomosis should be postponed for a long penod after such
maneuvers. In such cases preliminary gastrostomy may be indicated.
Stenosis 18 not resected and side-to-side anastomosis 1s always
Pre-existing gastrostomy complicates operation somewhat because
1t requires dissection and Clom;f of the gastric orifice. Gastrolyas
13 almost always necessary to allow later clevation of the stomach.
In the ctuld gastric mobihization 18 done more eamly than the
aduolt

Use of the transthoracic ap&mch alone 1s rarely possible. Left
thoracotomy at the 8th rib with opeming of the chaphrg?m from the
esophageal hiatus to the costal border allows freeing of the greater
gastric curvature for transposition npward for mde-to-side esoph-
agogastric anastomosis In the thoracoabdominal tion the ab-
dominal mavon 1s made first, with liberation closure of gas-
trostomy then mobilization of the curvature of the stomach to permit
thoracic t ttron. Thoracic nctsion 18 rmade as high as possible,
at the 4th or 5th rib Uncovering and freemng of the segment above
the stricture constitutes the difficult feature of operation. When
anastomosts 15 completed, the stomach must be solidly anchored t0
the medastinal pleura and panetal pleura of the first mtercostal

(5) Lyon chi 49 769 783 Octaber 1954
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space, to prevent stretching of the anastomosis It 18 better to pro-
long operation and make a satisfactory anastomosis by the cervical
route than to attempt a difficult and imperfect anastomosis by the
upper thoracic route. Cervical mteriention can be begun by a second
team dunng the thoracic stage, with section of the sternum uncov-
ering of the cervical esophagus and exammation of the pleural dome.
Once the thoracocervical communication has been made the stomach
is brought to the base of the neck, sohd.lly attached to the peak of
the thorax and the opening 18 reclosed while the cervical team begins
the anastomosis. In a child the stomach 1s always long encugh for
satisfactory anastomosis with preservation of good vascular function.

After operation, continuous or intermittent aspiration of gastric
contents through a Levine tube 1s necessary during the first days.
Young children often have fever xmmedxatcli‘ after operation, which
can be controlled by wrapping 1n cold blankets Only moderate
quantities of flmd are admistered mtravenously to children.

Seven postoperative deaths occurred 1n the authors’ pa-
tients One wds from colonic necrosis in a woman 37 one
from traumatic fistula of the substrictural segment 1n a child
214 one from respiratory syncope 1n an infant, 2 during
operation one from unrecognized acute dilatation of the
stomach treated too late two from severe hemorrhages 3
and 14 days after operation one from secondary pulmonary
atelectasis on the 3d day Results during the first months
were generally satisfactory Secondary operations were nec-
essary 1n two children 3 and 5 In two children S and 6,
dilatation was necessary three months after operation Ste-
nosis of the anastomotic opening 15 seen especially 1n high
lesions and apparently 1s related to technical difficulty
igh 1n the thorax of the young child A cervical mnasion
for anastomosis at the base of the neck seems best, since
this technic has yielded uncomphicated results

Of 19 surviving patients 14 were children in whom re-
sults were entirely satisfactory One adolescent, whose
growth had been retarded resumed normal development
Four adults were benefited considerably, but esophagitis
necessitated a special regimen and caused pam and late
changes 1n the anastomosis

Pressure Perforation and Rupture of Esophagus N H
Moynihan® reports three fatal cases and reviews the hter-
ature. Sudden rupture of the esophageal wall results from
overwhelming distention of the esophagus by pressure from
an already overloaded stomach and 1s often associated with

(6) Lamcet 2 728732, Oct. 9 1954
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excessive eating or drinking and subsequent vomiting al
though other causes are occasionally reported

The rupture usually occurs m the lower third of the
esophagus on the left posterolateral wall It may penetrate
etther mto the posterior mediastinum or directly into the
pleural cavity Rupture into the mediastinum sets up
tense mediastimitis followed by widespread necroms as
the gastric juice digests mediastinal tissues and eventually
perforates the necrotic mediastinal contents and enters one
or possibly both of the pleural spaces With the onginal
rupture gas also enters the mediastinum and tracks up-
ward into the neck causing surgical emphysema usually
in the later stages

Classtcally there 1s a history of repeated vomiting or
severe retching which terminates with a sudden excruaat
g pain often of a teaning nature and situated 1n the upper
abdomen or lower chest The agony 1s continuous and the
patn may radiate to the shoulder up behind the sternum or
to the lndneys Relief of vomiting almost mnvarably follows
the rupture but there 1s profound shock with 1mitial pallor
and low blood pressure There are dyspnea and pan on
breathing and respiratorv rate 1s raised The pallor assumes
an ashen blue cyanotic tinge the skin bemng cold and
clammy Temperature 13 often above 103 F

On examination the upper abdomen 13 boardlike with
acute tenderness m the epigastium With the mitiation of
pleural effusion crepitations are found at one or both lung
bases followed by rales absence of breath sounds and a dull
percussion note 1n the area of effusion X rays may show
mediastinal emphysema (which may stll be subclmical)
air overlying the heart shadow or a flnd level mn the chest

Imitral misdiagnosis 18 almost the rule unless the physt
cian 18 famihiar with the condition The climical preture
resembles that 1n perforated peptic ulcer although acute
pancreatitis coronary thrombosis dissectng aneurysm of
the aorta pulmonary embolism spontaneous pneumothorax
and mesenteric thrombosis must also be considered 1n differ
ential diagnosis

A left sided thoracotomy under endotracheal anesthesia
suture of the perforation with silk or catgut and dramage of
the pleural cavity wrth an underwater seal have given the
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best results 1n treatment. It may be necessary to remove
necrotic tissue from the mediastinum The patient should
be fed through a stomach tube for several days Early oper-
ation 18 usually successful, but hazards increase progressive-
ly with delay

[For some unknown reason the pom‘bilxt{nof spontaneous rupture of
the esophagus 13 not often thought of. Probably most of the cases go
tmrecognized —Ed.]

Results of Surgical and Medical Treatment of Esophag-
eal Diverticula, Esophageal diverticula are relatively rare
and are commoner 1n the cervical than m the thoracic re-
gion Surgery 18 often necessary because of dysphagia and
complications such as ulcerattons, perforations and hemor-
rhages

E. Strahberger and O Ulsperger? (Umv of Vienna) re-
viewed data on 25 men and 11 women (average age, 57 1)
with this condition The diverticula were located at the jug-
ular level 1n 21, at the bifurcation 1in 11 and near the dia-
phragm 1n 4 Resection of the diverticula was performed on
21 patients 1n 11 of whom gastrostomy preceded resec-
tion by two to three weeks In four surgery consisted of
mvagination of small diverticula Of 12 patients operated
on before introduction of antibiotics 9 had comphications
whereas 13 given antibsotics had none.

Follow-up on patients treated by resection revealed that
14 were asymptomatic 1 had moderate dysphagia and an-
other had a recurrence indicated by x-ray findings but no
symptoms Three patients died 1-134 years after surgery of
intercurrent diseases, and two died postoperatively of me-
diastmitis

Of the four patients treated by invagination two were
asymptomatic and two had shight dysphagia at follow-up
In one the diverticulum recurred but without subjectrve
symptoms

There were 11 patients treated without surgery In most
the symptoms were too mild to warrant an operation, the
others were too old

The clinical symptoms and functional disturbances caused
by large esophageal dnerticula will necessitate surgery
This should consist of resection of the dn erticula. The small

ones can be invaginated,

(1) When. in. Welmachr 66843845 Kov § 1934
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Method for Operative Treatment of Benign Strictures in
Esophagus 1s presented by Alfred Zacho® (Finsen Inst,
Copenhagen) Surgical treatment of esophageal strictures
may be necessary 1f dilatation fails This 13 especally true
of strictures due to chronic ulcerous esophagitis which are
usually caused by an abnormal reflux of gastnic jwice owing
to disordered muscular function of the cardia or the hiatus
The condition 1s then often assoctated with hratal herma.
An operation for its repair must (1) remove the affected
portion of the esophagus, (2) reduce aad production in the
stomach, (3) prevent reflux of gastric juice mnto the esopha
gus and (4) restore the continuity of the ahmentary tract,
with preservation of gastric function Zacho s method, which
fulfils these criteria, 18 demonstrated mn the following case.

‘Woman, 63 had interrmttent spells of vomiting for 10 vears. X ray
of the esophagus revealed a strcture 6 cm. above the diaphragm and
a small hiatal herma below the strictuse. Esophagoscopy revealed
mflaimmation of the lower m&)hagus..

At surgery there was considerable fibrous infiltration arotnd the
esophagus, and the hiatal hernia was found. The hagus above
the ectopic cardia was mobilized up to the hilus of the left lang The
diaphragm was sphit radwally The ?prer half of the sto: was
mngﬂlzcd and transected just above the middle, and the cut edge of
the distal part ivagmated. The jejunuym was divided 10 cm. distal
to the duodenoyejunal flexure. Affer the branches of the superior
mesenteric vessels had been cut, the distal end of the jejumum was
drawn up through a slit 1n the transverae mesocolon and
to the esophagus, which had been divided about 9 co. above the
esophageal hatus and 3 cm. above the ectopic cardin. Next the
drawn up jejunum was anastomosed to the posterior surface of the
remaming distal half of the stomach. The slit 1n the mesocolon was
sutured around the drawn up jejumum after this had been occluded
just distal to the anastomoss to the remaining portion of the stom-
ach. The jejunum was occluded. The proximal portion of the divided
jejunum was anastomosed end to-side to the distal drawm-up Pﬁxn
of the jejumum below the mesocolon. A duodenal tube had previously
been introduced mto the stomach” through the two supertor
moses. The diaphragm was sutured around the drawn up jejuiamt
The thorax and the abdomnal wall wcrcdc:oscd and a suction draut
was kept in the pleural cavity for three days.

Postoperative course was uncomplicated except for gastric reten-
tion of short duration.

Physiologic Basis for Utilization of Esophagocardmmy;;:
tomy 1n Treatment of Achalasa. Paul Neour Jr and Hh
Hawthorne® (Unnv  of Pennsylania) studied mobhty

3) Acta chlr scandinev 108 309-312 1954
29) T Thorstle Surg. 28247355 September 1954
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1n the upper and lower esophagus with distensible balloons
before and after esophagocardiomyotomy for ireatment of
achalasia and compared control tracings with tracings of a
normal esophagus Effects of urecholine® atropmne and
procame were also studied No significant difference in the
pre- and postoperatine motihty pattern was moted. The
response to urecholme® and atropine was in the same
direction but never of the same magmitude as seen 1n the
normal esophagus

Motility patterns were disturbed throughout the esopha-
gus and no change was noted postoperatively Therefore
1t 15 concluded that the surgical effect 1s himited to the site
of the operation Obstruction of the lower esophagus in
cardiospasm has been attributed to spasm of the inferior
esophageal constrictors to failure of relaxation of the vests-
bule or to a weak and in-co-ordinated parasympathetic stim-
ulation Reduction mn the refractory penod of the smooth
muscle of the cardia by a malfunctioning or absent Auerbach
plexus would facilitate development of a circus movement
of exctatory impulses with resulting tetamic contraction
and functional obstruction Esophagocardiomyotomy and
1ts resulting scar might act as a barner to arcus movement.
Evidence of alteration of the functionmg intnnsic nervous
mechanism of the esophagus with achalasia was elicited 1n
three postoperative patients after swallowmg 30 ce. of 2%
procaine. The abnormal tracings were converted to essen-
tially normal patterns, suggesting that the absorbed pro-
camne inactivated the altered intmnsic neural mechanism

Although regurgitation 18 almost invariable after the
esophagogastric junction 13 destroyed it occurred in only
50% of the patients having esophagocardiomyotomy Why 1t
develops 1n some patients and not others 1s not known The
length of mcsion through the muscle may play a role.

{It 15 curions that this satusfactory operation introduced by Heller
more than 40 yeary ago 1914) was so slow to become popular in the
United States. T have st m many cases of achalasa over the years
and there has been no troublesome regurpitation.—Ed.]

Esophageal Motility in Cardiospasm. Rodman E Taber

and J L. Ehrenhaft! (State Unnv of Towa) studied esophag

IR I T T



il

420 GENERAL SURGERY

varying one of resting contractions with fairly consistent
frequency and amphtude three to mne (average, 8ix) sig
nificant contractions a minute occurred The amplitude of
contractions varied on the kymographic tracings from
1 to 5 cm bromoform, average 25 cm Bethanechol did
not significantly alter frequency or amphitude. The balloons
do not produce pain. The descending course of the normal
esophageal penistaltic wave 13 readily observed as 1t travels
past the three recording balloons

In five patients with varving degrees of cardiospasm
studied preoperatively there was a disorganized pattern of
esophageal contractions In moderately advanced cases 5-10
minute contraction free intervals were observed. Bethane
chol had no significant effect 1n four patients and caused
a mild increase 1n frequency of contractions m one.

Postoperative studies an average of 18 months after the
Heller-Zaaijer operation 1n four of the patients revealed a
marked mcrease 1n both frequency and amphtude, although
the contractions remamed of a partially disorganized char
acter Bethanechol produced only minor alteration n fre-
quency of contractions and increase in esophageal tone.
Esophagrams revealed a significant reduction 1n size which
varied with the amount of preoperative dilatation

Varmations 11 anatomic distnibution of smooth and striated
muscles 1n the esophagus may account for the varymng ex
tent of esophageal dilation in patients with advanced cardio-
spasm The exastence of a true cardioesaphageal sphincter
has been emphasized and observations durng cardioeso-
phageal myotomy revealed a hypertrophied sphincter hike
band of arcular muscle fibers at this site.

The study shows that esophageal paresis 15 reversible
n some patients and thus may be secondary to an obstruc
tine element. It 18 possible that cardiospasm may result
from prolonged overstmulation of the sphincter mecha
msm by acd gastric chyme, but 1t 18 not known 1f gastne
hyperacidity 18 a contributing factor If this concept 18
vahid the degeneration of the myenteric plexus seen with
advanced cardiospasm may be explamned a3 a secondary
manifestation of chronic stasis esophagitis

If a brief period of conservative therapy with esophageal
dilatation fails to gne adequate prolonged relief of ob-

.
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struction, early surgery should be performed The Zaayer
modification of the Heller cardioesophageal myotomy re-
lieves the obstruction without destruction of the antire-
gurgitative function of the cardioesophageal sphincter

[For many years I have performed the Heller operation with gratifymg
success. But why add the mame of Zaayer to it? He made no mmportant
contribution—Ed.}

Palliation of Esophageal Obstruction Due to Carcinoma
with a Permanent Intraluminal Tube 1s reported by S A.
Mackler and R. M Mayer® (Chicago)

MeroD.—Esophagotomy 1s performed about 2 in. above the
lesion, The esophagus 18 1mmobilized only enough for encirclement
by a Penrose dramn for stabilization Needless disturbdnce of the
vascular supply favors fistula formation. A longitudinal incision
about 1 1n. long 15 made through the muscular coat. The mucosa is
then transfixed between two stay sutures and incised to open into
the lumen, Graded catheters are inserted, directed candally to the
area of involvement. If the patient 15 able to swallow lhiqmds, the
obstructed site will usually allow passage of 2 14 F catheter Gradu
ated common duct dilators are passed to enlarge the charmmel to the
greatest possible width, usually a no 8 to no 10 dilator A Levin
tube 15 passed through the compromised region and directed into the
stomach. The prosthesis 18 threaded over the tube and pressed
through the stenotic segment until 1ts upper flared cuff rests on the
tumor The proximal end of the Levin tube 18 passed ioto the eso-
phageal lumen and directed toward the month. It may then be drawn
out through the nose by means of a catheter The esophagoto
incision 18 closed m two [ayers with interrupted silk sutures.
periesophageal higature of heavy silk 18 placed at the level 1m
mediately above the upﬁc: flared cuff of the intubating tube, which
can be palpated throngh the esophageal wall. This enairching liga-
ture 18 drawn snugly enough to retam the tube but not so tight as
to obstruct the Jumen. The retaming ligature 15 completely extra
esophageal and does not pierce the wall The nasogastric tube is
retained until the sixth postoperative day Gastric suction is main
tained for 24 hours after which the tube 15 utilized for feeding Some
times, with a tumor mvolving the upper esophagus the operative
procedure 1s reversed. The esophagus 13 incised below the tumor
and a Levin tube is passed toward the mouth first. The prosthesis
is thmtgﬂfged 01ia11y and pt;msed through the tumor The tube is
preven om slipping to the stomach the -
ture placed below PPIng periesophageal hgn

Six deaths occurred following 19 transthoracic intuba-
tions (18 patients) Two were acadental and not directly
related to the operation two were due to cardiovascular
failure 24 hours and 9 days after mtubation and two 17

(2) J Thoracle Surg 28 431445 October 1954
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and 19 days after surgery) were due to steady dechne
despite abundant hquid and semiliquid diet. Twelve patients
recenved palliative benefit Five Jater dted of their disease
(after 2 mean penod of 34 months), although alimentary
patency was maintained The mean survival time of seven
patients still alive ss four months The longest time since
mtubation 15 207 days Complications were fistula formation
and empyema passage of the tube into the stomach vomit-
1ng of tube obstruction due to rmpaction of food within the
tube, and ‘dyspepsia’

Surgical intubation 18 superior to gastrostomy or jeju
nostomy in that 1t may be performed at the ongnal thoracic
exploration It adds to the patient 8 well being by permut-
ting him to swallow, elimnates the discomfort of abdominal
tube feeding and prevents distressing salivary overflow re
sulting from esophageal obstruction

[This seems to me to be a very good 1dea. I should like also to say

that sometmes the Jument can be kept by repeated applt-

caations of radium through the esophagoscope.—Ed.]
Lats Results of Surgical Treatment of Carcinoma of

Esophagus, including the cardia 1n 450 pattents operated on
from 1939 through 1952 are analyzed by Richard H Sweet?
(Boston) Resection with restoration of continmty of the
alimentary canal was possible it 303 In 10 of 17 patients
with cancer of the cervical segment the growth could be
removed by the Wookey method There were no operative
deaths This operation provides relief from discomfort and
restores ability to swallow but frequency of metastasis was
s0 great that most patients died of recurrence. Three are
alnve, one was recently operated on and two were operated
on 18 months ago In each of these cases the growth was
exceptionally small and lymph node metastasis was not evt
dent even at exploration In more extensive cases results
of roentgen srradiation were good in the few patients so
treated 1a several they were actually better than those
anvy other segment of the esophagus

Resection was performed on six of mne patients with
caranoma of the supenor mediastmal segment Technrcal
difficulties in this area are greater than 1n any location mn the
esophagus and the prospect for adequate remonal 1s exceed-
wmgly unfaiorable Three patients died at operation one
TT0G)Y TAMLA 155422423 May 29 1954
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lived two years two months Resection and primary esopha-
gogastric anastomosis were carrted out on 120 of 182 pa-
tients with caranoma of the midthoracic segment, 30 (25%)
died as a result of operation Finve year survival among the
90 survivors 18 4%, but 37 were operated on less than
five years ago The location of the growth mn the midesopha-
gus, though more favorable than in the nech or supertor
mediastinum, makes 1t relatively difficult to obtam a suffi-
ciently wide extirpation of the prnimary tumor and lymph
nodes

In any discussion of survivals, cases should be classified
as to extent of disease at operation and probable prognosis,
ie. curatnve resections’ should be differentiated from pal-
liative ones Careful appraisal on the basis of operative
findings could be made m 101 of the 120 cases m which
resections were performed for carcinoma of the midsegment,
24 patients died as a result of operation. Instead of 4% five
year survivals as when all cases are included, the rate was
145 when findings at operation appeared favorable, With
strictly palhative resechons 10% with unfavorable progno-
ses lived three years after operation, 20% two years and 54%
one year The great majority died of distant metastases
but were relieved of inability to swallow

Resections for carcinoma of the lower esophagus and
cardia were done on 167 of 242 patients, 40 had epider-
moid carcinoma 2 adencacanthoma and 125 adenocarci-
noma Twenty deaths occurred during operation (12%) Re-
sults indicated that 17% of patients can be expected to sur-
vive five years when the growth 1s at or near the cardia
Some patients had not been operated on long enough ago
to be included There were no differences mn survivals of
those with epidermord or adenocarcimoma. Eighty-five op-
erations 1n this group were strictly paliiative 67 could be
called curative. With the latter 34% of patients survived
five yf:ars One patient who had palliative resection lived
over five years and majority were relieved
until death ot of sphagra

Hope of cure and of palliation should not lead to mdis-
crniminate operations on all patients After obviously hope-
Iess cases—with distant metastases or irremovable Joe-!
extension to trachea or bronchs or other structures—are”
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cluded, decision for exploratory operation depends on the
location of the growth. From 1950 through 1952 resection
was actually performed m 69% of patients with carcinoma
of the midthoracic segment and 1n 85% with growth 1n the
lower esophagus and cardia. Mortahty of 25% 1n patients
with carcinoma of the mudesophagus 1s the same as pre-
viously reported, but 1n those with carcinoma of the lower
esophagus mortality has dechned 1n recent years to 7%

[These observations from the ane who has had the largest ence

Ii;n“:lb;a mml u'cahaeutntlnidﬂns dlsemebmnr{et very hnporhnt.tbanzfoﬂu-
H Cp‘lmiﬂg' eacouraging

than 50% of patlents operated on lived fo‘runt lenst a year w-lthmg:

ability to swallow thelr food 1 the normal way —Ed.]

Indications for Roentgen Therapy in Cancer of Esopha
gus are discussed by J Papillon and M Goyon* (Lyon
France) on the basis of a statistical review of 120 cases treat
ed during 1949 52 There were 7 cervical 29 upper thoracic,
68 midthoracic and 16 lower thoracic lesions Only three
patients were women Average age was over 55 Of the
lesions studied by biopsy 71 were spinocellular, 1 glandular,
1 basocellular and 1 sarcoma. Tumor doses of 4,000-6 000
r were given by mterrupted rotation through fixed fields
' Dysphagia disappeared i 50% of patients and radiologic
evidence of tumor also 1n 30% Three survived over two
years Serious complications were frequent and icluded
hemorrhages perforations, mediastinitis, lung wnjury and
metastases

The authors concluded that in three fourths of the pa
trents with esophageal cancer (88 n this series) survival
cannot be sgnificantly prolonged and intensive irradia-
tion should not be given In one-fourth the growth is
macroscopically Itmited to the esophagus and under 10 cm.
1n size. If these patients have a somewhat vegetative tumor
m the upper three fourths of the esophagus without a
miche or mfiltration, if the general conditron 1s gaod and
Jf there 18 no pain, intensive rradiation can be mnaugurated
Dunng treatment conditions may become altered thus
changing the progmosis It 1s impossible to apply cntena
for contramdications too rigidly, however, for this might
deprive the patient of his one chance of cure

Selection of patients for intensive wrradiation 13 most
important. Among 32 patients 1n this series who presented

(4) J radlol et dectrol 35 353364 1934
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satisfactory indications for curative rrradiation, treatment
caused no serious acute complications Average survival was
17 8 months, 10 patients lived over 18 months and 30 over
1 year

?'I‘rentment of Bleeding Esophageal Varices with Bal-
loon Tamponage. Arthur R Blakemore® (Columbra Univ )
states that emergency treatment of bleeding esophageal
varices 18 eradication of shock by restoration of blood vol-
ume and arrest of hemorrhage at the bleeding site by
balloon tamponage Simple esophageal balloon tamponage

107 —Child-sired masogasiric tnbe with stommch and esophsgeal balloons {n-
A Ll Sate 3 1 taftoon xnd larrs

o
compartment for gastrc ayplration. (Courtesy of Bhkemore, A. R. New York
D T T T i LT e il

with traction on a gastric balloon 13 meffectual because the
lower end of the esophageal balloon expands into the stom-
ach causing a downward drag on the nasogastric tube,
which initiates esophageal spasm dissipating the pressure in
the esophageal portion. A remnforced self retaiming esophag-
eal balloon which allows maintenance of a constant even
pressure tamponage with umform direct compression of the
esophageal varices has been devised (Fig 107) The lower
part 1 thicker than the upper end and remains within the
esophagus during inflation The new balloon gives better
patient comfort, ehminates downward drag of the tube and
makes traction unnecessary

The tube 15 passed down to the 50 cm mark 1 adults ~
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and the stomach balloon rapidly mflated with 100 cc. air
The nasogastric tube 1s then withdrawn until gentle
contact of the stomach balloon 13 made with the diaphragm,
and the tube 13 fixed The esophageal balloon 13 mflated
with air to 45 mm Hg pressure which shightly exceeds
the lughest reported portal pressure To prevent esophageal
ulceration the balloon should be deflated for five minutes
every six to eight hours The physician should personally
attend to the care of the tube and balloons The stomach
should be aspirated by hand to detect fresh bleeding When
no fresh bleeding 18 evident the balloon pressure may be
reduced first to 3540 mm Hg and, if repeated irngation
and aspiration of the stomach reveal no bleeding to 30-35
mm after two to three hours If there 13 no further bleeding
after 12 hours, pressure may be further reduced to 25-30
mm and this mamtained for 24 hours when a drop to 20-25
mm may be feasible The esophageal balloon should be
kept inflated at a pressure that will prevent bleeding for
at least 72 hours In cases of arrhosis of the liver the tube
with balloon deflated 1s left another 24 hours Suction on
the tube 18 only necessary for 12 hours

Availability of blood from a well stocked blood bank may
give a false sense of security and lead to disaster 1f blood
replacement 13 used as the sole emergency treatment.
Proper and efficient balloon tamponage of the esophagus
should be imtated at the time of the first transfusion.
Prolonged bleeding leads to anoxia of the liver liver failure
and death Most patients have clotting defects are 1o poor
condition and are depleted of essential blood volume they
will not tolerate esophagotomy and suturing of the bleed
ing varices

The nasopharyngeal tube may usually be removed on the
fourth day without recurrence of bleeding It should be
removed glowly and gently If there 13 the shightest suspi-
cion that the patient may bleed the tube 1s not removed
Tamponage may be continued at a comfortable pressure
level of 20-25 mm. Hg after the 48 hour pertod and substan
tial tube feedings given Feedings are gaven at hourly 1o
tervals or by means of a Murphy drip using a hugh pro-
ten high vitamim fhigh calorie mixture. Some patients
continue with tamponage for many days Oral feedings
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should not be mitiated too soon because of the danger of
bleeding When the tamponage balloon 1s removed, a small
plastic gastric tube should be inserted and tube feedings
continued five to seven days A soft, high protemn, high
calorie diet 1s continued for 10-14 days when the plastic
tube 18 removed The patients should then chew their
food well and take small swallows

Subtotal Esophagectomy for Bleeding Esophageal Vari-
ces 13 proposed by Denton A. Cooley and Michael E
DeBakey?® (Baylor Umv ), who state that none of the usual
surgical methods of controlling hemorrhage from esophag-
eal varices provides umformly satisfactory results The
rationale of esophagectomy lies 1n the complete extirpation
of the main source of hemorrhage. The operation has no
effect on the underlying condition which produced the
esophageal venous collateral pathways, namely, portal hy-
pertension However, transplantation of the stomach to a
higher level may provide for more direct drainage of portal
blood 1nto the azygos system When the anastomosis 18
placed above the level of the azygos vena cava junction,
there 18 less tendency for recurrence of esophageal varices
Anastomosis well above the diaphragm may also mim-
mize the influence of the wide excursions in mtrathoracic
pressure on the esophageal venous bed

Trcunic —With the patient supine, the penitoneal cavity 1s
explored through a mudhine incision and the liver 1s biopsied. The

venous bed pressure may be measured. Occasionally the spleen
18 removed. The stomach 1s then mobilized for transplantation into
the thorax. The left gustroepiploic vessels are divided, with preser-
vation of the gastroepiploic arcade. The left gastric artery and ven
are divided close to the celiac axis The abdomunal portion of the
esophagus and cardia is exposed by nasing the peritoneal reflexion
at the esophageal huatus Phrenic vessels and vagus nerves are
divided and pyloromyotomy of the Fredet Ramstedt type 15 done to
prevent gastnic retention, A curved might submammary incision 1s
made (Fig 108) and the posterior mediastinal pleura opened long-
tudinally over the esophagus from the superior mediastinum to the
level of the diaphragm The azygos vein should be preserved,

The enlarged vemns on the surface of the esopha are divided
close to 1t and Tignted or sutured. When the esophagus has been
mobihzed the stomach is drawn 1nto the chest through the esophag-
cal huatus. The cardiac end of the esophagus 1s divided between
clamps and the distal stomp 15 closed 1n Javers by inversion. The

(6) ADMA. Arch. Sarg 68 854371 Jane, 1954
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stomach 18 drawn posterior to the hius of the lung and mto the
upper thorax. The distal two thirds of the esophagus 1s resected.
An anastomosis 13 performed between the up: hageal segment
and a site on the anterior surface of the fundpucsrof stomach. The
site of anastomosis should be above the arygos vein

The operation was performed three tumes One patient,

e
S

Flig IM—T%MMW Amtomndnhphmdnbﬂn
Insct b 0!
muﬂug:dmu stomach and the ca; (;2 DmA,,mth-
Bakey AL E. .A‘A:d;‘SmASM7i.JBDC.19H)

aged 11, died postoperatively of progressive hepatic failure
and coma final diagnoss was posthepatic arrhoss and
portal hypertension. Two patients aged 35 and 31 both
with Bant1 s syndrome, have done well postoperatively The
operation 15 recommended for patients with bleeding eso-
phageal varices without impairment of hepatic function
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Clnical Use of Urinary Uropepsin Determumnation 1n Med-
cine and Surgery Seymour J Gray Colim G Ramsey and
Robert W Reifenstein’ (Boston) observe that uropepsin
excretion m the urine reflects the peptic activity of the
stomach Pepsinogen 13 secreted directly into the blood
stream by the peptic cells and 13 then transported to the
kidneys and excreted in the urnine as uropepsin Determina-
tion of uropepsin excretion 18 of value n differential diag-
nosis of certain gastrontestinal and endocrine diseases

Mean uropepsin excretion measured in 120 normal per-
sons aged 1583, was 2300700 units in 24 hours There
was no significant difference between men and women, nor
did age alter the levels, except in persons over 70 10 whom
the mean was 1,779 umts Mean output of 193 persons
with active and mactive duodenal ulcer was 84874 004
umits Mean excretion in 84 patients with duodenal ulcer
craters was 8,762 units compared with 7613 omts i 42
without demonstrable craters but with active ulcer symp-
toms Complications of peptic ulcer did not appear to alter
excretion Mean uropepsin excretion in 68 patients with
gastric ulcers was 6000 units Ulcers located 1n the lower
third of the stomach were associated with a higher uropepsin
level with a mean of 8022 umts

Although uropepsin excretion roughly paralleled gastric
secretion of acid, there did not appear to be a quantitative
relation between level of gastric acidity, acid response to
histamine or msulin and uropepsin output Persons with
high gastnic acdity ordimanly had a high level of uropep-
sin Uropepsin was absent 1n the unne of 65 of 70 patients
with pernicious anemia and was very low 1n the ather 5
Uropepsin excretion can be used to differentiate esophag-
cal varices, 1n which it 13 normal or low, and peptic ulcer
as the cause of gastrointestinal bleeding

Mean uropepsin excretion i 53 patients with gastnc
cancer was 930 units Although not a suitable screening

(7) Dew Englind J Med. 231 335343 Nov 18 1934
429
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test for gastric cancer uropepsin excretion of 1500 umts
or less indicates a high probability of cancer and a level
above 4 000 nmts faiors a benign lesion

Subtotal gastric resection resulted m a dimnution of
uropepsin excretion, depending on amount of tissue resected
Uropepsin disappeared from the unne after total gastrec-
tomy 1n 10 patients Mean uropepsin excretion was 10126
units 1 seven patients with marginal ulcers Vagal section
performed for peptic ulcer was not associated with return
of the uropepsin level to normal

Increase in uropepsin excretion during ACTH or corti-
sone administration was 150-200% 1n 80 patients and was
accompamed by a similar mcrease i acid and pepsin Re-
moval of the gastric antrum or vagotomy did not alter the
gastric or uropepsin response to hormonal stimulation
There was a striking diminution of uropepsin excretion in
panhypopituitarism and Addison s disease and an increase
in Cushing’s disease. Thyroid deficiency dimimshed uropep-
s excretion

With acute physical stress such as that induced by sur-
gery acute myocardial infarction burns pamn and fractures
uropepsin levels may nise to 8 000-57 000 umts Mean maxi
mal output of 25 patients subjected to such stress was
22000 units The increase in uropepsin excretion 1s probably
caused by adrenocortical stimulation.

Evaluation of Gastroscopy Arthur P Klotz Joseph B
Kirsner and Walter L. Palmer® (Univ of Clucago) analyzed
1,382 satisfactory gastroscopic exammations made on 970
patients between 1946 and 1950 Gross gastric and pylonc
abnormalities were found roentgenologically gastroscopt
cally or surgically m 410 X ray dragnosis was not decisne
or was n error 1n 79 gastroscopic diagnosis was 1n €rror 1o
75 and both < ra\ and gastroscopic methods were mdecisive
or mn error 1 44 Thus there would have been an erroncous
diagnosis 1n 3050 1f x-ray alone had been used and 1n 29% if
gastroscopy alone had been used 1Vith the use of the tno
procedures together the incidence was only 107% The data
mdicate the importance of both gastroscopy and xray 1o
climical evaluation of a patient with suspected gastric dis-

se.
e=]]'_,cg.mu«z. were found on gastroscopy m 47% of patients

(8) Gastroenterology 27 .21 226, Auyost, 1954
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with negatine xrays and conversely, 108% of patients
with normal gastroscopic signs had lesions on x ray How-
ever, only one lesion was overlooked in the 1,382 success-
ful gastroscopic exammations and corresponding roentgen
studies Of 24 patients m whom lesions were found on gas-
troscopy despite normal x rays, 14 had bemgn gastric ul-
cers Of 122 gastric ulcers, 11 5% were not recognized on x-
ray and 21 3% were not visualized on gastroscopy

Of 82 surgically proved mahignant growths involving
all areas of the stomach from the pylorus to the fundus,
88% were correctly diagnosed by x ray and 80% by gastros-
copy All the lesions were seen on x-ray or gastroscopy
or both Only five were undiagnosed by the combined pro-
cedures, the lesions were seen on x-ray and gastroscopy
but were not diagnosed defimtely although four were sus-
pected of being malignant Ounly one of the five was con-
sidered hemgn 1n both examinations

In 33 cases of large folds of the mucosa the inadence of
mdeasive diagnosis by <x-ray examation alone was 51 5%,
82% of the cases were correctly diagnosed by gastroscopy
and 18% mcorrectly, and the error by the combined pro-
cedures was 12% Gastroscopy 18 better than x ray study 1n
differential diagnosis of large folds and infiltratinve cara-
noma 1n and around the stoma of a stomach previously
operated on, whereas x ray excels 1n the demonstration of
jejunal or marginal ulcers In no case was a stomal or jejunal
ulcer found on gastroscopy in a stomach reported normal
on x ray

The most difficult area for gastroscopy 1s the distal an-
trum and pylorus The study shows that 1f malignancy 1s
suspected on x-ray or gastroscopic study exploratory oper-
ation should be performed. In cases of unequivocal gastric
caranoma, gastroscopy may provide important additional

mformation regarding type of neoplasm its location ex-
tent and operability

{There 15 no doubt about the value of troscopy In sklled hands.
grxanmmx—:um stody of mnmuﬁﬁmx n{t cxnmu'udon 19 im

1t 3!

port o}m“f agniam—Er&] cases it 13 wise to resort to

Massive Gastromtestinal Bleeding Study of 296 Patients
at City Hospital of Cleveland 1s reported by M Atk and F
A Simeone?® Hemorrhage i 138 (47%) was secondary to ’

(9) AJLA. Arch. Sorg €9 155365 September 1954
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only exploratory laparotomy He has not had recurrent
hemorrhage

The objective determination of the defiest of arculating
blood volume 1s the most rehable single finding with re-
gard to the degree of blood loss Clinical appraisal of se-
venty of bleeding 1e., evaluation of the mdividual’s re-
sponse to hemorrhage, 1s also important,

Severe Hemorrhage m Presumed Peptic Ulcer Surgical
Treatment 1n Absence of Demonstrable Lesion R. K. Gil-
chrat and Newton Chun! (Presbytenan Hosp, Chicago)
report five cases in which no source of bleeding could be
found at exploration for severe gastric hemorrhage. In the
three fatal cases autopsy revealed bleeding areas in the
gastric mucosa 3.5 7 cm from the esophagus In the other
two the patients recovered after partial gastric resection
which 1n one, was combined with vagotomy The anatomic
basis for profuse bleeding 1 superficial ulcers and erosions
18 found 1n extensions of the lesions into the intensely vas-
cular submucosal and mucosal plexuses

Critena for surgical intervention 1n massive bleeding are,
among others shock syncope and rate of blood loss re-
quiring more than 15 L. replacement 1n 24 hours, a fall in
red cell count to 2,500000 or less and reduction to 60%
or less i arculating red cell volume Patients who fall
m these categories should have rapid transfusions with
whole blood to abolish shock and return blood values to
normal before surgery If bleeding recurs or transfusions
fail to produce stabilization immediate exploration 1s 1n-
dicated Early exploration 13 imperative in patients over
45 The bleeding site 18 usually disclosed by exploration

On exploration for a bleeding source which 13 not ewi-
dent clots are removed from the distended stomach through
a gastrotomy mwision extending to within 7 em of the
esophagus Careful search of accessible mucosa 1s made. If
no bleeding source is found the entire stomach 1s mobilized
by freaing both curvatures and higating all vessels permit-
ting downward displacement of the fundus to allow yisual-
1zation and palpation of the entire mucosal surface. With
failure to demonstrate a defimte bleeding source a 75-80%
resection 18 done. If peptic erosions are present an infra-

(1) AJLA. Arch. Sorg 693663 7 September 1954
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bemign ulcer of the duodenum or stomach and 1 63 (23%)
to ecophageal vances The source remamed obscure 1 62
(216¢Y 21 of these died less than 48 hours after admission
and 8 1n 3-36 days after hospitalization In 33 who survived,
the source of hemorrhage remained obscure despite repeat
ed examnation< of the gastrointestinal tract. The rato of
men to women was 3 5 1 and of white to Negro pahents 5 1
The white to Negro ratio m the general population of this
hospitalis 4 3

Only 30 of 296 patients were operated on with a total
mortality of 24¢ (12 deaths) Mortality among those treated
without operation was 43 (106 deaths) 38 deaths occur
ning duning the first 48 hours after admission. Lo of nme
operated on within three days died treatment for these two
had consisted only of mjection of esophageal vances with
sclerosing solution There 13 no advantage in delaying oper
ation once the indications are clear and proper preparations
have been made Death was attributed to hemorrhagic
shock 1n 99 of the 118 patients (845h) There was no st
tistically sigmficant difference between the mortality rate
In patients ander and over 50 Postponement of operatiot
apparently 15 more important than age alone mn affectg
surgical outcome

Of 178 patients who survned this episode of bleeding
29 were lost to follow up and 33 died after leaving the
hospital of these, 5 had been treated by operation AmoOBE
those treated without operation five had recurrences of
mmor bleeding four were rehospitalized for mumor bleed-
mng and four had gastne resection at other hospital*
Three who had been treated conservatively for massive
bleeding from esaphageal varices were readmitted and pof
tacaval shunts were performed one of these died two Y2218
after surgery and the others are el two to four y ears after
operation Of 38 patients who had survived operation
died 1-10 years later Three deaths were from causes nore:
lated to gastromtestinal hemorrhage one patient treat
with portacaval shunt mitially died of recurrent bleeding
two vears later and one died of caranoma of the stoma
mn less thao a year The other patients are well mcluding
one lving $ix years after mjection of bleeding esophag!
vances and another with normal portal pressures who ha
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nly exploratory laparotomy He has not had recurrent
emorthage
The objectine determination of the defiait of arculating
lood volume 1s the most rehable single finding with re-
ard to the degree of blood loss Chnical appraisal of se-
enty of bleeding 1e¢, evaluation of the mndividuals re-
ponse to hemorrhage, 1s also important

Severe Hemorrhage in Presumed Peptic Ulcer Surgical
"reatment 1n Absence of Demonstrable Lesion. R. K. Gil-
hrist and Newton Chun' (Presbyterran Hosp Chicago)
eport five cases mm which no source of bleeding could be
ound at exploration for severe gastric hemorrhage. In the
hree fatal cases autopsy revealed bleeding areas i the
astric mucosa 3.5-7 cm from the esophagus In the other
wo, the patients recovered after partial gastnic resection
vhich, i one, was combined with vagotomy The anatomic
yas1s for profuse bleeding 1n superficial ulcers and erosions
s found 1n extensions of the lesions 1nto the intensely vas-
ular submucosal and mucosal plexuses

Criteria for surgical mtervention 1n massive bleeding are,
imong others shoch syncope and rate of blood loss re-
jturing more than 15 L. replacement 1n 24 hours a fall in
ed cell count to 2,500000 or less and reduction to 60%
)t less 1 arculating red cell volume. Patients who fall
n these categories should have rapid transfusions with
vhole blood to abolish shock and return blood values to
1ormal before surgery If bleeding recurs or transfusions
‘a1l to produce stabihzation immediate exploration 1s 1n-
licated Early exploration 13 imperative 1 patients over
15 The bleeding site 15 usually disclosed by exploration

On exploration for a bleeding source which 1s not evi-
dent, clots are removed from the distended stomach through
a gastrotomy inasion extending to within 7 cm of the
csophagus Careful search of accessible mucosa 1s made. If
no bleeding source 1s found the entire stomach 1s mobilized
by freeing both curvatures and hgating all 1essels permit-
ting downward displacement of the fundus to allow visual-
1zation and palpation of the entire mucosal surface With
fallure to demonstrate a defimte bleeding source a 75-80%,
resection 15 done. If peptic erosions are present an infra-

(1) ADLA. Arch Sarr 69.3663°7 September 1984
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diaphragmatic vagotomy 1s performed at the same time. If
massive hemorrhage should recur after resection, reoper-
atton 18 recommended at which time the remaining stom
ach 18 resected except for a marrow 15 cm cuff, the
mucosa of which can be easily visualhzed. The anthors know
of one case 1n which such a resection resulted n cessation
of bleeding despite absence of any demonstrable bleedsng
lesion in the segment of stomach resected at the second
operation

Surgery of Severs Gastromntestinal Hemorrhage Report
of 129 Consecutive Cases. | F P Erasmus? (Unn of
Cape Town) states that the dangers of continued gastro-
mtestinal bleeding are death from irrevermible ohigemic
shock or hemorrhage, danger of preapitating coronary
thrombosis cerebral vascular episodes lower nephron ne-
phrosis and dimimished pulmonary blood flow with dimun
1shed lung seration 'The dangers are more pronounced 1
patients with cardiovascular, renal or pulmonary diseases
Progresaive depletion of stores of hemoglobm and protemn
causes relative inability to restore blood volume i emer
gency, poor wound healing and undue tendency to thrombo-
embolic disease. There are also dangers m overloading the
creulation with massive transfusions i a patient with
chronic anenua.

Of 92 patients with bemgn gastric or duodenal uleer who
had had hemorrhage 9 died after operation Among 152
sumilar cases without hemorrhage 5 (3 with perforation)
died Of 87 patients who had gastrectomies and 2 history of
hemorrhage 7 died, and of 106 who had gastrectorues and
no history of hemorrhage 1 died Of 87 gastrectomes for
hemorrhage 42 were emergency operations mn actn e bleed
mg with 4 deaths 3 due to prolonged and profound ohgemic
shock Oligemic shock should not contrnue uncorrected 1m
its early stages The cumulative effect of repeated hemor-
rhage leads to high mortality Sesere hemorrhage also
causes high mortahity i patsents with gastric neoplasm
and esophageal yances

Of 17 deaths from gastromntestinal hemorrhage 1w four
years 2 died of exsanguimnation before operation and 11 op-
erated on were m profound shock,

T . A rfis W T 4q 1L TACT Thee It 10L8
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If hematemesis continues i patients with hemorrhage,
transfusion must be started immediately and operation done
as soon as the patient 15 fit or 1t 1s evident that there 1s no
mmproyement Melena 1s more difficult to assess, but the pa-
tient’s clinical condition shounld govern the treatment If
bleeding has ceased, transfusions are gnen Aspiration at
half hour intervals from a fine indwelling stomach tube
obtams early information of resumption of gastric bleed-
ing Repeated hemoglobin estimations duning blood trans-
fusions help to assess bleeding Surgery should be done
if bleeding continues If bleeding has been severe but does
not recur operation 1s advisable after medical treatment 1n
the hospital Lmergency surgery 1s more common 1n older
patients, but often necessary 1n younger ones

Treatment of Acute Gastroduodenal Hemorrhage With
Particular Reference to Quantitative Blood Replacement
18 reported by F W Gunz, I D Gebbieand R.C S Dick®
(Chnistchurch N Z) Principles of treatment are (1) -
tial conservative measures, (2) early estimation by blood
volume determmation of the amount of blood lost (3) quan-
titative replacement of blood lost (4) repetition of blood
volume estimation to determine tf hemorrhage has ceased or
recommenced and (5) early surgical intervention if hemor-
rhage continues or recurs despite conservative treatment.
The purpose of blood transfusion 13 to relieve shock and
raise hemoglobin concentration to a level permitting ade-
quate oxygenation of vital organs Emergency surgery on
anemic patients 13 dangerous and leads to hugh mortahty
Determination of the hemoglobin level 1s not an accurate
method of estimating blood loss

Fluds and food should not be forced on a bleeding pa-
tient Colloidal antacids may be given for pain and sedation
and reassurance are important.

Patients are given emergency surgery if despite consera-
tive treatment mcluding adequate transfusion, they show
evidence of bleeding after 48 hours n the hospital or of re-
current bleeding while st1ll hospitalized.

Gregersen s Evans blue method for determining plasma
volume, total blood volume and total red cell mass 13 used
Transfusion 1s by continuous drip wath stored whole blood

) Britt M J 1950556 Apr 24 1954
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or packed red cells Normal rate 1s 1 pt. 1 four hours
though severely 1ll patients recerve 1t 1 less time. The
of transfusion 1s to restore total red cell mass to norma
1s assumed that 1 pt blood contarns 200-220 ml red ¢
If a deficit of 1000 ml 1n the total cell mass 1s found,
to five bottles of whole blood are given Packed red «
are often given when plasma volume 18 large comp:
with total red cell mass and especially when heart fa1
15 present

These princaples were followed 1n treating 93 hemor
gic episodes 1n 69 men and 19 women, nearly all middle a
or elderly Diagnoses were gastric ulcer m 29 duod:
ulcer 1 26 stomal ulcer in 2 probable peptic ulcer =
ulcer not visualized 1n 20 hiatus hernia n 2 gastritis 1
and carcinoma of stomach 1n 2 The Evans blue method
vealed 0-19% reduction in red cell mass n 4, 2049% u
and more than 50% 1 40 Average amount of blood adm
tered was 7.9 pt. Only about 25% had small transfusion
up to 4 pt. and over 20% bad more than 10 pt

Tnitra]l treatment was entirely medical in 80 only
(14%) having emergency surgery (12 gastrectomies an
closure of an ulcer) Interval gastrectomies were done
17 Seven patients died making a mortality rate of 7.
Mortality rate of medical treatment was 66% of surg
treatment, 154% Most deaths werc 1n patients with sert
complicating disease who were poor surgical risks

Of 93 controls, average age 59 with acute gastroduode
hemorrhage treated before mnstitution of determination
blood volume loss 92.5% were treated medscally and 7
by emergency surgery Average amount of blood given ¥
214 pt. Half the patients recerved no transfustons The m
tality rate was 17.2% with one death following emerger
surgery The blood volume determmation cut mortality
half and ncreased the amount of blood given Thus det
munation of blood v olume 18 an accurate method of evalu
mng blood loss and of estyr~ 7 the amount of bl
needed. Transfusions arcs?7~ ctic and 1mmeds
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Problem of Massive Gastrointestinal Hemorrhage from
Undetermined Source Howard K Gray, Wilbourn C
Shands and Carl Thuringer* (Mayo Chimic) sent question-
nnires to 48 patients who underwent surgery for indeter-
minate massive gastromtestinal hemorrhage. All proce-
dures were electne and during none was the source of
bleeding apparent on gross inspection or palpation The
questions covered the patient's state of health, gastromn-
testinal symptoms and any evidence of hemorrhage subse-
quent to the laparotomy Series A consisted of 28 patients
i whom abdommal exploration gave negatinve results or
who had surgery not involving the gastrointestinal tract.
Series B included 20 who had a subtotal gastric resection

In seres A 63% expenenced further massive gastron-
testinal hemorrhage only 119 1n sertes B had recurrence
It was also apparent that younger patients who had one
or more massne gastromtestinal hemorrhages were more
likely to have repeated bleeding than older persons, if a
partial gastrectomy were not performed

Exammation of the excised portion of the stomach and 1n
some mstances a small nm of the duodenum disclosed a defi-
nute leston 1 8 of the 20 cases in series B In the other
12 specimens, varying degrees of chronic gastritis were
found but no speaific site of hemorrhage

Although their series 13 small the authors believe that
partial gastrectomy 1s justified 1f no defimtive source of
hemorrhage 1s found after careful search i the gastroin-
testinal tract at the time of operation

ngum.tbflt‘:d_ﬁ]ml conclusion the authors are m agreement with current

Prolapse of Gastric Mucosa. Russel H Patterson and
Sydney Weintraub® (Cornell Unmiv ) believe that a patho-
logic entity exists 1 which the antral gastric mucosa pro-
lapses through the pylorus into the duodenum and that ob-
ftruction 1inflammation (gastritis) or hemorrhage may re-
sult The condition may or may not be present with an active
or healed peptic ulcer but the ulcer does not necessarily
play a part in the symptomatology Diagnosis 1s made pn-
manly by x ray with the following findings (1) a caul-
flower like defect 1n the base of the duodenal bulb and (2)

2 Am. Swy 139 731742 1954
3 8. Cila. Worth America 34 158 208, April, 1954
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or packed red cells Normal rate 13 1 pt in four houre al
though severely 1ll patients recetve 1t 1 less time The aim
of transfusion 1s to restore total red cell mass to normal It
18 assumed that 1 pt. blood contamns 200-220 ml red cells.
If a defiest of 1,000 ml 1n the total cell mass 1s found, four
to five bottles of whole blood are given. Packed red cells
are often given when plasma volume 1s large compared
with total red cell mass and especially when heart failure
18 present

These principles were followed n treating 93 hemorrha
gic episodes 1n 69 men and 19 women, nearly all middle-aged
or elderly Diagnoses were gastric ulcer m 29 duodenal
ulcer mm 26 stomal ulcer 1n 2, probable peptic ulcer mn 4
ulcer not visualized 1n 20 hiatus hernta 1n 2 gastrihs m 3,
and carcinoma of stomach 1n 2 The Evans blue method re
vealed 0-19% reduction 1n red cell mass 1 4, 20-49% 1 25
and more than 50% 1n 40 Average amount of blood adminis-
tered was 7.9 pt. Only about 25% had small transfusions of
up to 4 pt and over 20% had more than 10 pt.

Initial treatment was entirely medical mn 80 only 13
(14%) having emergency surgery (12 gastrectomies and 1
closure of an ulcer) Interval gastrectomies were done on
17 Seven patients died making a mortality rate of 7.5%
Mortality rate of medical treatment was 66% of surgical
treatment, 154% Most deaths were n patients with serious
complicating disease who were poor surgical risks

Of 93 controls average age 59 with acute gastroduodenal
hemorrhage treated before institution of determination of
blood volume loss, 92 5% were treated medically and 7 5%
by emergency surgery Average amount of blood given was
214 pt. Half the patients received no transfusions The mor
tality rate was 172% with one death following emergency
surgery The blood volume determation cut mortahty 18
half and 1ncreased the amount of blood given Thus deter
mination of blood volume 1s an accurate method of evaluat
ing blood loss and of estmating the amount of blood
needed. Transfusions are of prophylactic and immediate
therapeutic value.

[The use of a determunation of the blood volume for this Pl‘ﬂ;glo:j

would 1eem to be sn excellent idea and superior to the guessing
ordimanly goes on now—Ed]
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Problem of Massive Gastrointestinal Hemorrhage from
Undetermined Source Howard K Gray, Wilbourn C
Shands and Carl Thuringer* (Mayo Clinic) sent question-
naires to 48 patients who underwent surgery for indeter-
mmate massive gastromntestinal hemorrhage All proce-
dures were electnne, and dunng none was the source of
bleeding apparent on gross inspection or palpation The
questions covered the patient’s state of health gastromn-
testinal symptoms and any evidence of hemorrhage subse-
quent to the laparotomy Series A consisted of 28 patients
m whom abdominal exploration gave negative results or
who had surgery not involving the gastrointestinal tract.
Senies B included 20 who had a subtotal gastric resection

In senes A, 63% experienced further massive gastrom-
testinal hemorrhage only 119 in series B had recurrence
It was also apparent that younger patients who had one
or more massne gastrowntestinal hemorrhages were more
hikely to have repeated bleeding than older persons, if a
partial gastrectomy were not performed

mation of the excised portion of the stomach and n
some nstances a small nm of the duodenum disclosed a defi-
mte lesion 1 8 of the 20 cases in series B In the other
12 specimens, varying degrees of chronic gastnitis were
found but no specific site of hemorrhage

Although their series 13 small the authors believe that
partial gastrectomy 1s justified if no defimtive source of
hemorthage 13 found after careful search in the gastroin-
testinal tract at the time of operation

[In therr final coaclusion the authors are m agreement with current

opimon.—Ed.]

Prolapse of Gastric Mucosa. Russel H Patterson and
Sydney Wemtraub® (Cornell Univ) believe that a patho-
logic entity exists 1 which the antral gastric mucosa pro-
lapses through the pylorus into the duodenum and that ob-
struction inflammation (gastritis) or hemorrhage may re-
sult, The condition may or may not be present with an active
or healed peptic ulcer but the ulcer does not necessarily
play a part m the symptomatology Diagnoss 13 made pni-
marily by < ray with the following findings (1) a caul-
flower like defect in the base of the duodenal bulb and (2)

4) Ann. Borg 139 731742 T 1954
2 $. Clie. North America 34 4“;:!“?05. April, 1934 -
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folds of the gastric mucosa visualized 1 the pylonc canal
and in the base of the duodenal bulb (Fig 109) The pylone
canal 13 frequently widened. The condition 18 best seen 1n
the prone and prone rght oblique positons and often not
seen 1n the erect position It must be differentiated from a
defect m the base of the duodenal bulb caused by pres

g o, furiic, Greoma_bod explaolag produetion o oA e
oegative shadow Fil defects yary in shupe asd nre doring spy ooe
a3 folds of prob mmmuudn%dmmw
Pt Sl SR B e W e R
sure or overlapping of the pyloric valve pedunculated
polyp mduration secondary to ulcer and mflammatory
changes in duodenal mucoza 4
Prolapse of gastric mucosa was diagnosed in 103 men sn
30 women aged 28-83 most of them sn the fifth to seventh
decades o other pathologic lesion was found m 56 24 had
associated active or healed duodenal ulcer 4 actne gastnc
slcer 14 hatus herma and 6 gallbladder discase The pro-
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lapse was asymptomatic in 43 Of 36 patients with uncom-
plicated prolapse, 52 had pain, which in 18 was unreheved by
food, alkalis or antispasmodics, 12 had might pam 19 nausea
and vomiting 1nd 14 bleeding

Of 25 patients treated medically 10 improved 1 was
symptom free except when taking alcohohc beverages and
14 continued to have intermuttent or constant symptoms
Surgery was undertaken 1n 26 patients because of severe
pain, nausea and vomiting, hemorrhage or the belief that
ulcer cancer or prolapse was present Gastrectomy was done
i nme patients with uncomplicated prolapse five are
asymptomatic or have negatne x-ray findings, two some-
times have symptoms after excessive drinlang and two were
not folloned In 12 patients in whom ulcer or prolapse, or
both may have produced the symptoms, resection gave ex-
cellent results Five patients had prolapse associated with
one of the following gastric letomyoma, lymphocytic 1nfil-
tration of the stomach, fibrosis of the submucosa and muscu-
lans of the stomach cystic dilatation of the glands, and
chronic cholecystitis Results of gastrectomy were excellent
1n four followed patients

The surgeon and pathologist should make a careful search
for gastric mucosal prolapse in freshly resected stomach
specamens They may find mobile, edematous or redundant
mucous membrane of the antrum of the stomach and pylo-
rus or loose submucosa, hyperemia, fibrosis or punctate
mucosal hemorrhages

Medical treatment relieves about half the patients but
surgery 18 advisable i1f there 13 an associated ulcer or car-
cinoma or if symptoms especially hemorrhage are severe.
Resection 13 the operation of choice.

Duodenal Obstruction mn the Newborn arises from mul-
tiple causes, both intrinsic and extrinsic. True duodenal atre-
s12 may result from an internal obstructing diaphragm or
a duodenal culdesac. Extrinsic causes include mcomplete
rotation of the colon, with or without volvulus of the small
intestine, abnormal fixation of the duodenum, persistence of
the hepatoduodenocohic hgament, annular pancreas vas-
cular anomalies and compression at Treitz s muscle

On the basis of a review of the literature and experien
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1n six cases, Octavio Freitas Vaz® stresses a number of sur
gical ponts Exploration of the abdomen in the neonatal
persod should be done without traction and with perfect
hemostasis and be as complete as possible, since malforma-
tions may be multiple Evisceration s sometimes neces-
sary for complete exploration. Once the pentonesm 12
opened, exploration should be systemsatized even though 1t
may have to be incomplete. If there 18 free gas or fluid 1n the
pentoneal cavity the pomnt of perforation must be deter
mined immediately to avert greater contammation Should
the small intestine be distended 1t 18 probably the site of
perforation and should be exteriorized for thorough ex
amnatioh If 1t 15 not distended perforation 13 probably
localized 1n the duodenum and is less prone to cause massive
contamination 1f the stomach and duodenum have been
previously aspirated The position of the colon should be
verified immediately to detect malrotation Dilatation of the
small intestine, with a small colon 1ndicates probable steno~
s1s or atresia of the small intestine, With dilatation of both
colon and small intestine stenosis or atresia of the distal
colon or proximal sigmoid 15 probable.

The commonest sites of stenosis are (1) second portron
of the duodenum, proximal to the ampulla of Vater (2)
duodenojejunal junction (3) distal Jeum and (4) colon and
distal rectum A pancreatic ring by 1itself can cause duode-
nal obstruction but 1t 18 sometimes accompanied by an m
tringic duodenal lesion Most duodenal obstructions are be
yond the ampulla of Vater Incomplete rotation of the colon
with complete volvulus or partial atresra of the small
testine usually ts evidence of obstruction at or proximal to
the duodenojejunal juncture Multiple ponts of obstruction
are sufficiently frequent that mesenteric defccts and ad
hesions or fusion of peritoneal layers should be sought 1
all cases of malrotation

The mntestine of the nenborn 1s so small 1 caliber that
meticulous technic 18 required to avoid postoperative ob
struction Suture matenal should be the most dehicate pos
sible, used with fine, nontraumatic necdles

The authors six patients were males In a mongolowd
with duodenal atresa tremted by precolic gastroentero-

(8) Rev brasil er 27 123150 Febtuary 1954
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anastomosis, patency of the digestive tube was restored and
vomuting ccased, and at age 5% months the child weighed
7,360 Gm One child with duodenal stenosis died 14 days
after operation In the third, with stenosis of the third por-
tion of the duodenum, precolic duodenojejunostomy restored
normal digestive function and the child had gamed 1,900
Gm 55 days after operation The fourth infant had atresia
of the duodenum above the ampulla of Vater and died as
anesthesia was administered, autopsy showed complete
atelectasis of the left lung The fifth, with duodenal obstruc-
tion from external pressure and volvulus of the small -
testine, dicd on the operating table. The sixth child had
extrinsic duodenal obstruction due to abnormal peritoneal
attachments digestive patency was achieved by freeing
the adhesions

Danger of Peptic Ulceration Survey of Eight Cases Com-
plicating Surgery and Trauma was made by P A Lane
Roberts? (Guy’s Hosp, London) Average age of the pa-
tients was 67

Case 1-—Man 68, underwent subtotal gastrectomy for stomach
carcinoma and after four days had perforation of a juxtacardmc
esophageal ulcer He died one day later

Case 2.—Man 73 had melena from a duodenal ulcer five days
after prostatectomy and died one day later

Case 3-—Man 51 had melena from a duodenal ulcer eight days
after he suffered concussion and minor lacerations 1n a traffic ac-
adent. The ulcer healed with medication and diet.

CASE 4 —Man, 76 had pam and melena from a duodenal ulcer
13 days after recerving compound fractures of both tibiae and fibulae
n & traffic accident. He died one hour later despite transfusions,

Case 5—DMan, 57 had pan and melena from a duodeml ulcer
10 weeks after volvulns of the large bowel and attempted closure of
a fecal fistula. He had had 2 perforated duodenal ulcer seven years
previously but no symptoms since. He became symptom free after
surgical treatment,

CasE 6—Man, 71, treated for ulcer symptoms two years previ
ously had pain, fullness and coffee ground vomutus 13 days after an
abdominoperineal resection for epithelioma of the anus. Alkaline
powder and atropine relieved the symptoms.

CAsE 7 —Woman, 68 was found to have multiple duodenal ulcers
when she died 10 days after colostomy for massive filtrating car-
cmoma of the upper rectum, Cause of death was perforation of
stercoral ulcers in the bowel proxumal to the colostomy

Casz 8—Man 74 had melena and hematemesis from gastric and
Jejemal ulcers six days after enucleation of the right eye for mrhe”
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nant melanoma and died three days later He had undergone gas-
trojejunostomy 41 years previously and had hematemesis 7 years
previously

The mechanism of ulcer formation after trauma 1s a mat
ter of conjecture Vascular disease, the trauma itself, shock,
mental disturbance or an intragastric tube may be a factor,
as well as excess secretion of adrenocorticotropic hormone
or cortisone. Such ulceration may be regarded as the ab-
normal reaction of an ulcer-prone patient to a phvsiologic
stimulus Prophylaxis and early treatment are necessary
Each patient should be questioned for symptoms and signs
of ulcer and a watchful outlook maintaned for epigastric
postprandial pain, particularly in the early convalescent
phase Melena and coffee ground vomit must be recognized
as alarm signals and arrangements made for rapid blood
transfusion 1f necessary

[These observations are very interesting but the complication ihelf
must be a very rare one—Ed]

Gastric Vagotomy mn Treatment of Peptic Ulcer L R.
Dragstedt (Chicago) and R. Fert (Lyon)? have abandoned
vagotomy 1n treatment of gastric ulcers because they be-
lieve that with such lesions there 13 mo hypersecretion of
nenvous onigin Subtotal gastrectomy 1s preferable when pa
tients fail to respond to medical treatment Vagotomy by the
transthoracic approach has also been abandoned partly be-
cause of subsequent thoracic pain but especially because the
abdominal route permits mspection of the lesion and per
formance of gastroenterostomy For treatment of duodenal
ulcer resistant to medical treatment, vagotomy 18 com
bmed with a small gastroenterostomy placed near the gas
tric antrum Vagotomy by the abdormnal route 19 also re¢
ommended for gastrojejunal ulcer If the latter 15 extensive
or has caused serious hemorrhage, the ulcer zone 1s T¢-
sected otherwise stenosis of the anastomotic openng after
cicatrization of the ulcer causes difficulty n evacuation of
the stomach

Excellent results have been obtained m 90% of the au
thors cases Among the last 300 vagotorues there have been
no deaths whereas the usual mortality rate 13 05% Since
gastric decompression has been consistently carned out

(8) Lyoen chir 49 641649 Ang Sept, 1984
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for five davs after operation and digestion re established
gradually by admimstration of small quantities of food at a
time, no trouble with postoperative distention, vomiting or
diarrhea has been encountered

In 98% of the last 200 patients operated on, nocturnal se
cretion of hydrochloric acid has been maintained at a level
below normal So far, these patients have an excellent chini-
cal result, and since gastric acidity remams low there will
probably be no recurrences A complete statistical study by
the American Gastroenterological Association proved that
long term results of vagotomy with gastroenterostomy are
better than those after partial gastrectomy and equalled
only by a resection of seven eighths of the stomach

Vagotomy in Duodenal Ulcer Robert Jelinek® (Kaser
Franz Josef Hosp Vienna) reports observations on 136 pa-
tients who had vagotomy for duodenal ulcer, some of whom
were followed for one to six years Vagotomy was com-
bined with gastroenterostomy n 55 In each case vagotomy
was performed by the abdominal approach which enables
the surgeon to nspect the stomach and duodenum and to
check for presence of ulcer Postoperatne complications
were few, the commonest bemng diarrhea 1n seven patients
The only postoperative death was due to bronchopneumonia
with circulatory failure

Follow up exammation on 77 patients with vagotomy
only revealed satisfactory results in 59 (76 57%) unsatisfac-
tory (ulcer symptoms without x-ray signs) in 8 (10.38%)
and poor (ulcer symptoms with x-ray signs or subsequent
resection) 1n 10 (12.9%) Ino four patients with unsatisfactory
results gastroenterostomy relieved the symptoms At the
time of this operation no ulcer was found. Of 52 patients
with vagotomy and gastroenterostomy who were re-exam-
mned, 46 (88 46%) had satisfactory 4 (7 69%) unsatisfactory
and 2 (3 48%) poor resuits

Gastroenterostomy not only improved the later course
of the vagotomized patients but reduced the postoperative
complications of vagotomy Notwithstanding the good re-
sults obtained 1t cannot be decided whether vagotomy com-

(9} Wien. klin, Wehnschr 66 329-331 3oy 14 1954
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bined with gastroenterostomy can substitute for gastnc
resection

Pyloroplasty as Drainage Procedure mn the Vagotomized
Patient Report of 10D Cases 15 presented by Frankhn B
Wilkins Paul W Johnston and Joseph Weinberg! (V.A.
Hosp, Long Beach, Cahf) Dunng the perod of study
(1951 and early 1952) seven patients with duodenal ulcer
were considered unsmtable for pyloroplasty because of ex
cessive scarting or edema of the duodenum pronounced
gastric atonsa from obstruction or a long J-shaped stomach
Six of these had a gastroenterostomy and one a subtotal
resection. Except for these patients, the series subjected to
pyloroplasty was unselected. Operations were performed
for bleeding m 37, mtractablity in 28 obstruction m 27,
multiple perforations 1n 6 and susprcion of carcanoma m 2.

The prinaple of the Hemeke-Mikulicz pyloroplasty was
followed. The pylorus was mncsed along the longitudsnal
axs of the stomach and duodenum by sharp dissection and
the mnasion closed transyversely with a smgle layer of m
terrupted nonabsorbable sutures Postoperatively there
was nothmg to indicate leakage from the sutnre hne. Gas
tnc suction was maintained for five days after operation
then oral diet was gradually mereased from higmd to bland.

Both climcal and x ray evaluations were obtamed n 80
cases usually at three months and one year after aperz
tion In 17 follow up was only chmcal and mn 3 only
x-ray findings were available Postoperative x ray studies
showed complete emptymng of the stomach 1n 3 hours 1o
40 cases complete emptying 1o 6 hours i 25 moderate
retention at 6 hours 1 16 and 24 honr retention n 2. Thus
emptying was satisfactory mn 79% Of the 18 patients with
some retention 12 were completely asymptomatic Symp-
toms m six included postprandial fulness mn all nausea m
two and \omitng 1n onme. In only three were symptoms
severe enough to warrant treatment. In tno rehef was ab-
taned by smaller feedings and nrocholine orally Only
one requred reoperation for rehef of pyloric ohstruction
A dense band of scar tlssuc:d‘cross the pylorus was severed
and the pyloroplasty enla

PyloroI;))l’zst)pha:};c\ erarlgndvantagea over gastroenteros
) Vot ] Sy 43 326527 Ocoler 1954
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tom) as a dramnage procedure It does not interrupt the
normal continuity of the digestive tract. It lessens the tend-
ency to regurgitation of intestinal content 1nto the stomach
and obviates complications, such as the “dumping syn-
drome,” gastnitis and intestinal obstruction due to internal
hermation posterior to the loop, which may be seen after
gastroenterostomy

[Thus is an interesting suggestion that deserves further trlal—Ed.]

Surgical Treatment of Peptic Ulcer According to Owen
H Wangensteen® (Univ of Minnesota), mortality in peptic
ulcer has not been much reduced in the past 20 years The
etiology 18 unknown, but the corrosive effect of aad peptic
juice 15 the most important single agent, Fatigue, spasm of
the blood vessels of the mucosa over which acid peptic juice
may play, blood loss and other stresses abet the -ulcer
diathesis yet fail to augment gastnic secretion The eso-
phageal mucosa seems to be most sensitive to acad peptic
juice,

Hemorrhage 13 the most frequent cause of death The
surgeon should be 1n charge of management of the patient
with bleeding peptic ulcer and decrde whether or not to
operate. If brisk bleeding to shock levels of blood pressure
(80 mm Hg or less) has occurred, immediate surgery 1s
required Without bleeding to shock levels the dnpping
of skam milk through an mlying gastric tube for 24 hours
may obwviate emergency surgery Prolonged conservative
treatment of hemorrhage makes the patient a poor surgical
nisk and if more than one episode occurs, surgery should
be done immediately

Prompt surgery with closure 1s the treatment of choice
for perforation. Many surgeons perform gastnic resection
when repaining a perforation 1f the patient’s condrtion 1s
good Obstruction that fails to regress with ingestion or
ntragastric drp of skam milk suggests presence of an
ulcer crater and surgery 18 indicated Hematemesis with-
out obvious evidence of peptic ulcer at operation 1s often
due to a small ulcer, and gastric resection may often be
done. Because ulcers frequently recur at the same site despite
apparent healing on medical management, early surgery
18 lughly desirable.

(2} J Towa AL Soc. 44.365-373 Amgmst, 1954
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fdeal weight 15 1mportant 1 selecting the procedure. Con-
servative operation such as gastroenterostomy and vagot-
omy increases chances of a patient below ideal weight
before operation to mawntam satisfactory postoperatine
weight Gastric resection has increased rish m a barrel
chested obese patient with well rounded belly and thick
abdominal wall Medical management with weight redue-
tion should be instituted before operation. Recent loss of
20-25 1b will make a technical difference even if the pa-
tient 1s still obese. In cases exemphifidd by a young man with
strong famuly istory of duodenal ulcer, with severe symp-
toms difficult to control, high gastric acid values and a large
neurogentic element 1n the disease, vagotomy combined with
high gastric resection offers maxamal protection. Even when
choice of procedure 13 mdividualized, a standard operation
such as high gastnic resection may be performed 1n 80-85%
of patients

Priestley currently prefers partial gastrectomy (75%),
severing the duodenum distal to the ulcer and establishing
a posterior Hofmeister-Polya anastomosis The Billroth
I operation seems of doubtful value except in a few pa-
tients Gastroenterostomy and vagotomy may be an alter-
native to gastric resection when unusual technical diffi-
culties are anticipated in management of the duodenal
stump In gastric resections for duodenal ulcer removal
of an adequate amount of stomach 18 important mn preven-
tion 6f recurrent ulceration, this 15 usually estimated at
two-thirds to three-fourths

The type of anastomosis may 1nfluence incidence of post-
operative complications and dumping symptoms motor
function and nutntional status With the Hofmeister-Polya
operatron incidence of immediate complications and late
obstruction 13 low

After partial gastrectomy a stomach tube may do more
harm than good Its use 1s undesirable unless definite in-
dications exast for continuous gastric aspiration e.g, epl-
gastric fullness hiccup nausea or vomiting Conversely, an
indwelling gastric tube 15 used n all patients undergomg
vagotomy with constant muld suction for the first 24
hours Afterward intermittent suction 1s used until the
stomach 1s emptymg satisfactorily usually 4872 hours
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after operation After partial gastrectomv fluids are started
orally during the second 24 hours, with diet increased grad
ually to normal caloric content by the end of a week.
Food should be given m three main meals, with small
feedings between The patient should not be dismissed until
be 1s eating satisfactorily An ulcer type diet 18 followed
for a month then a general diet 13 allowed with discretion
regarding rough and highly seasoned foods

Partial Gastrectomy Ten Years Later Charles Wells
and Tan W MacPhee! (Univ of Liverpool) reviewed the
cases of 60 men and 15 women followed closely for 10-17
years after gastrectomy At the imhal operation gastrc
ulcer was noted 1n 3 cases, duodenal ulcer 1n 57 and both
gastric and duodenal ulcers 1n 6 there were no details
avallable 1n 9 cases In general, the resections were more
hmited than those done at present and included gastric
exclugion (15 cases) lmited Billroth I (11 cases) hmuted
Polya (25 cases) and subtotal Polya (24 cases)

Except for mild symptoms about 50% of patients were
free from all disabilities of gastrectomy Riboflavin deficien
cy, unaccompanied by weight loss, occurred 1n five cases
Gastrnie exclusion operations were abandoned by the au
thors about 1940, except as a first stage procedure, because
of bad results Recurrent ulcer (seven cases) and hypo-
chromic anemia were frequent complications The Limited
Billroth I gastrectomy resulted in recurrent ulceratron 1n
two cases After hmuted Polya gastrectomy five patients
had symptoms of peptic ulceratton and nne had snemua
The chief complication of subtotal Polya gastrectomy was
afferent loop stasis, with bilious vomiting which occurred
1n five cases

Serious postgastrectomy symptoms may not develop untsl
years after the operation The authors now advocate a more
jumited gastric resectiod combined with vagotomy and
gastroduodenal anastomosis

Esophsgoduodenostomy after Total Gastrectomy Total
gastrectomy may lead to severe imamition duye to severe
smparment of digestive pracesses Therefore se-csteblish
ment of continwity of the gastromtestinal tract by a method
having some physiologic advantage 18 important Although
@) Brn M T 2121132, Wov 13 1954
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the usual procedure 1s esophagojejunostomy, considerable
evidence suggests that diverting the food from the duode-
num 12 deleterious and that esophagoduodenostomy may
be supenor Henry Doubilet® (New York Umv) attempt-
ed to standardize the technmic of esophagoduodenostomy

TecaNic—The abdomen 1s opened through a mudline incision
from the ensiform cartilage to the umbilicus and extended upward
1n the mudline to the 3d intercostal space. The periosteum 18 mcised
to the bone. After the right side of the ensiform cartilage 1s freed
from 1ts fibrous attachments and the sternum cleared of 1ts attached
ligaments posteriorly as high as the 3d interspace, the sternum 1s
divided in the mudline and the bone spread, opemung the periezo-
phageal area and antertor mediastinum.

T%xc left trangular hgament of the Iiver 1s cut and the left lobe
retracted to the might. The esophagus 13 seen emerging from the
hiatus 1n the diaphragm. The fascia of the anterior
Iying against the pericardium can be incised and the mcsion ex-
tended over the edge of the diaphragm for 1 1n. The peritoneum over
the esophagus 1s incised in collar fashion and pushed up against
the diaphragm. The stomach is pulled down and the esophagus put
on stretch. The anterior vagus nerves, seen or felt on the esophagus
are cut. The esophagus 1s pulled anteriorly exposing the large

sterior vagus trunk which runs retroperitoneally to and gives off

ranches which supply the posterior wall of the stomach, before
reaching the cehac ganglion. By pushing the main vagus trunk
away from the esophagus the vagus supply to the intestinal tract
13 preserved.

The blood vessels supplying the stomach are hgated. In carcinoma
the great omentum is separated from the transverse colon and or
gans with spread and regional lymph nodes removed The peri-
toneum lateral to the duodenium 1s incised and the duodenum-and
attached head of the pancreas mobilized and rolled toward the
left. Traction sutures must be placed on each side of the duodenum
and esophagus for manipulation and to prevent rotation of the
duodenal stump during subsequent anastomosis The duodenum s
cut across after a clamp is placed across the pylorus., The traction
13 carried out so that the mucosal layer 13 about 3 mm longer than
the seromuscular layer In carcinoma, at least 1 i1 of duodenum 1s
removed with the specimen and the duodenum left open. The esoph
agus 1s cut across after clamping the gastric side of the incision and
the cut edge of the esophagus inspected for any gastric mucosa
Wth;h n;}u;ts)bef?ogcd to prcvcn; later erosion.

e of the duodenum and esophagus are brought
by rolling the duodenum to the left and by pu]lmg%tlymgﬂ:hc:
traction sutures. The mucous membrane of the duodenum 18 sutured
to the full thickness of the esophageal wall Contintous pull on the
tractton sutures prevents any purse-stringing effect. Before the

{5) S Clin. North America 34 441436 April 1954



450 GENERAL SURGERY

anastomosis 18 completed anteriorly, the Lewvin tube, pushed 1nto
the esophagus before transection, is pulled down to protrude about
1 m. mto the duodenum. The second layer of interrupted sutures 15
laid down so that the edge of the cut seromuscular layer of the
ducdenum 13 fastened to the muscular coat of the esophagus 5 mm.
above the first suture line,

To prevent transverse contraction of the apastomosis postopera
tively, the duodenum is situred to the crura of the diaphragm
posteriorly by two fine sutures and at each side. Anteriorly, two
sutures are placed between the duodenum and the cuff of the ?e_n
toneum that has been pushed up from the anterior surface of the
esophagus. Sternal and abdominal Incisions are closed without
drainage Two woven stainless steel 00 sutures arcufl&wi through
the bone on each side of the sternum, which is pulled together with
Imots tied underneath the sternum.

After surgery patients have difficulty 1n adjusting to new
eating habits, 1¢ frequency and size of meals and relation
of food intake to hunger and satiety

Total Transabdomunal Gastrectomy Followed by Supra
diaphragmatic Esophagojejunal Anastomosis Although
mortality following total gastrectomy has been reduced
dunng the last 15 years 1t still remains between 15 and 20%
This 1s primarnly due to difficulty 1in accomplishing satis
factory esophagojejunal anastomosis by the abdominal
route and to comphcations especially poeumonta and car
diac failure following transthoracic operations I Boerema
(Amsterdam) describes a procedure by which the lower 1n
trathoracic portion of the esophagus can be freed and
esophagojejunal anastomosis achieved without thoracotom¥

TEcENIC —After the stomach and all its lymphatic connections
are freed by dissectton only the esophagus remams fixed. The
pentoneum 18 cut transversely at the hatus and the two pneumo-
gastric nerves are sechioned With moderate traction on the stom-
ach, the esophagus 18 drawn 1nto the abdomen to more than & hand s
length without opening the pleara. A plastic apparatus, based on the
principle of the Murphy button 1s used to form end to-end anasto-
mosls of the esophagus and jejunum. After section of the a?haz:;v
the anesthetist passes a nasal catheter to which the ol en thhee
button 1s attached by a heavy double Nylon suture, through ¢
esophagus into the abdomen. Traction 1s exerted to draw this Pﬁf"ﬂg’e
the button into the esophagus A continuous silk sutnre around ¥
cut end of the esophagus including all layers, 1s fastened armﬂlJ]e
the central tube of the device. A long spring 1s mtroduced mto’IEhc
mouth of the jejunal segment, which 13 to replace the stomach. i
aboral part of the button slides over the spring and the jejunum

(8) J chir 70 453463 Juoe July 1934
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fixed firmly but not too tightly to the spring by a continuons silk
suture through all layers The two parts of the button are brought
together by traction accomplished by means of the long spring
and the esophagus 13 pulled through the hiatus After the two parts
are fitted together firmly, the spring 1s detached and removed The
esophagus then recedes into the thorax, exerting a pull on the
jejunum_and =21l but the lower edge of the apparatus 1s within the
thorax. Hiatal peritoneum 1s sutured at six poiwnts to the jejunum.
Esophagojejunal anastornosis 18 thus achieved safely i 10 minutes
or more. The small spring 1n the apparatus pulls the two segments
together continually until finally they are completely joined. The
nasal catheter 1s left in the esophagus which 1s aspirated every half
hour When flnd 15 no longer aspirated e.g after two days peristal-
s1s of the esophagus is re-established and the catheter removed. On
the 12th day the sutures attached to the button are pulled into the
mouth and the button 1s lifted and removed orally

To minimize loss of intestinal fumction in re-establishing duodenal
continmty the Y jejunoplasty has been replaced by implantation of a
segment of terminal jejunum or ileum between the esophagus and
dunodenum  jejunoduodenal anastomosis 13 then performed by the
classic methoti. Openings 1n the mesentery of the small intestine
and colon are carefully closed By choosing a portion of small 1n-
testine with a long mesentery at least 20-25 cm. of small intestine is
left for digestive function, representing an improvement over the Y
method.

Twelve operations were performed with the described
technic, the time required bemg 234-214 hours Esophageal-
jejunal anastomosis was satisfactory in all and no tho-
racic comphications ensued All patients left the hospital in
good condition and, with subsequent dietary management,
gammed weight and remained well

Antrum Hyperfunction and Gastric Ulcer Using well
tested methods for quantitative collection of gastric secre-
tion from Paviov, Heidenhan or total gastric pouches n
dogs Lester R Dragstedt Harry A Oberhelman Jr Shurl
O Evans and Stanley P Rigler” (Unnv of Chicago) dem-
onstrated that division of vagus nerves to an 1solated total
stomach pouch produces profound and persistent decrease
1 output of gastric yuice (Fig 110) This can be attributed
to removal of the nervous phase of gastric secretion by mn-
terruption of the efferent hmb of the reflex arc.

Secretion of gastric juice from Herdenhain accessory
stomach pouches devord of vagus mnervation depends on
stimulation by a humoral agent that appears 1n the blood

() Ann Sorg 140 396404 September 1954
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1 response to mgestion of food. Almost complete disap-
pearance of gastric secretion from the Heidenhain pouch
produced by resection of the gastric antrum indicates that
the humoral agent comes exclusnely from the antrum
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When gastric secretion was recovered quantitatny ely 1n dogs
with Heidenhain pouches devoid of vagus mnervation, a
paradoxical effect of vagotomy was observed Division of
vagus nerves within the chest or mmmedately below the
diaphragm produced a pronounced and long-continued 1n-
crease m output of gastric jwce from the previously va-
gus-denervated stomach pouch (Fig 111) Since the factor
stimulating gastric secretion 1 the Heidenhain pouch 18 a
humorl agent, division of the vagus nerves to the stomach
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Fig 112 —Effect of o aastric ton s Hel "
with antrum resected. of Dru pooch
el )(Cm:m:ty gatedt, L. B, o al. Arn. Sorg 1403

must somehow increase or prolong its production Since
previous removal of the antrum prevents this effect (Fig
112) the responsible humoral agent 18 probably gastrin ars-
1ng 1n the antrum mucosa. It seems likely that the chief fac-
tor increasing secretion 13 stasis of food i the gastnic
antrum, due to decrease 1n tonus and motility of the stom-
ach produced by division of vagus nerves This interpre-
tation 18 supported by prevention of mcrease 1n secretion
by previous gastroenterostomy which prey ented stasis (Fig
113) Sumilar effects have been reported for pyloroplasty

Additional evidence that prolonged contact of antrum
mucosa with food leads to hypersecretion of gastnic juice



454 GENERAL SURGERY

of humoral onigin was obtained by experiments with surg:
cally induced pyloric stenosis 1n dogs i which gastnic
secretion was quantitatively recovered from Heidenhamn
accessory stomach pouches In all cases pyloric stenosis
produced a sustained and marked increase in secretion of
gastric juice from the Heidenhain pouch (Fig 114) A typt
cal progressive gastric ulcer appeared 1n one animal
Prolonged contact of antrum mucosa with food exces
sive peristalsis and antral distention due to pyloric steno-

0 570 HEREMLAM POUCH WITH e ool
CASTADENTEROSTONY

° 13 £ 0 ™

30 40 80
24 HOUR COLLECTION PLRICOS
Fig 113 —Effect of vagotomy on in Heldenbaln ponch dog with

qustric_secretion
stroenterostonty  (Courtesy of Dragsted, L. B o &f  Amn, Surg 1401396404
ermber 1954 )

s13 causing hyperfunction of the antrum are present o
many patients with gastric ulcers Beneficial effects of gas
troenterostomy are probably obtained by reduction in an
trum hyperfunction from correction of stasis and hyper
motility, due to obstruction Beneficial effects of partial
gastrectomy are chiefly due to removal of the antrum and
abolition of the humoral or hormonal phase of secrction
This undoubtedly explamns the good results of the Madlener
operation for high-lymg bemgn gastric ulcers Chromic
gastric ulcers have dev eloped 1n patients following complet§
vagotomy for duodenal ulcer and healing of the duodena
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ilcer with gastric stasis but not 1n a much larger series of
tuodenal ulcer patients treated by vagotomy and gastro-
:nterostomy to prevent stasis Stoma ulcers rarely occur
ifter aptrum resection or gastroenterostomy for gastric
uleers but are common after operations for duodenal ul-
cers Duodenal ulcers are due to a hypersecretion of gastric
jmce of nenous ongin, and this 15 not abolished by gas-

HEL OUTPUT M oy
g 3 ¥ & ¢ 8 d

10

24 HOUR COLLECTION PEWIODS

Fly 114 —Effect of pylorlc chatraction en pustrie secretion In Heldenbaln pouch
dug‘)fcm of Dragnicdt, Lo R ef af. Amn. Serg 140396404  Septcaber
15

troenterostomy or antrum resechon which reduce or elim-
mnate the hormonal phase of gastric secretion

Fasting nocturnal gastric secretion of gastric ulcer pa-
tients 1s within normal range but 1s greatly increased n
those with duodenal ulcers Fasting contmuous secretion
18 chiefly of nervous ongin The antrum mechanism 1s
quiescent 1n the empty stomach Stigmas of nervous ten-
810n are common 1n patients with duodenal ulcer but not m
those with gastric ulcer

[The essental concept of Dragstedt and hus assoqates 1s that gastric
ulcers are due to a hypersecretion of gastnic juice of bumoral or hor-
monal ongin and that duodenal ulcers are due to a hypersecretion of
gastric jmee of nervous ongin For that reasom, therefore vagotomy

nlonehnatwlikdytobebcneﬁualmgumculccrumdnodcnzl
ulcer —Ed.}

v
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Importance of Apprasing True Gastric Acidity after Sub-
total Gastrectomy 1s discussed by Harry Shay® (Temple
Umyv) Titration for free hydrochloric acid m any study m
which question of anacidity 18 nvolved 1s inadequate and
may give misleading results, especially after subtotal gas
trectomy Titration will not detect low rates of gastric
secretion, only measurement of pH of gastric contents will
do s0 These low rates of secretion are of interest after
subtotal resection especially 1n regard to might secretion
when the remammng gastric pouch 1s free from food for
a long period.

Data on 16 patients suggest that removal of about 75%
of the stomach does not by itself determine ultimate secre
tory activity of the remaming segment. Certamn changes
obviously occur after operation that determine the final pat
tern of secretion, and these develop at different tempos 1n
different patients Soon after resection in the ulcer pa
tient a varying degree of acid secretion persists and only
gradually do satisfactory pH levels consistently appear This
penod of change 1s potentially ulcer producing and should
be treated as such 1f medical management 13 to be adequate.
No patient should be considered free from dangers of a
marginal uleer until gastric pH remams above 5, the pro-
teolytic neutralization pomnt above which peptic digestion
virtually does not occur

Anatomic alterations responsible for change in gastric
acidity after resection are not clear This may be due to
retrograde degeneration 1n sectioned vag: mucosal atrophy
or both In view of the time that may elapse before the
final secretory pattern emerges retrograde nerve degenera
tion alone can hardly explain the change. Practically it 18
important that a degree of anacidity for adequate protec
tion against a new ulcer be achieved If they are to develop
after subtotal gastrectomy 30% of anastomotic ulcers do so
1n one year and 70% 1n two years after operation

Benign Gastroduodenal Diusorders Treated by Buliroth I
Gastric Resection, Everett J Schmitz Henry N Harkins
Horace G Moore and Hilding H Olson® (Univ of Wash
ington) performed subtotal gastrectomy using the Billroth

5) J.ARLA. 155:1131 1133 Jaly 24 1934
(9) Lancet 249 Joly 3 1954
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I method 1 156 men and 42 women, average age 55.5 Four
resechions were for gastric polyps and all others were for
gastric, duodenal or marginal ulcers Associated condi-
tions, such as alcoholism cardiovascular disease, advanced
pulmonary disease renal disease, neurosyphilis, sembity,
leuhemta, diabetes, epilepsy, portal hypertension and obes-
1ty were present 1n 469

The extent of resection was determined by the surgeon’s
estimate, the weight of the resected specimen measurements
made along both curvatures of the resected specimen and
measurement of patterns of both the remaining stomach and
the excised specimen using a polar plamimeter Azerage
measured resection 1m 104 specumens was 711% average
weight of 179 specimens was 1944 Gm

To faalitate anastomosis without tension, a generous
Kocher masion was made along the lateral peritoneal re-
flection and the duodenum mobilized medially with the head
of the pancreas until the retroduodenal course of the vena
cava was exposed. The distal part of the common bile duct
15 under view and thus protected, and the papilla of Vater
can be palpated 1 the duodenum Duodenal ulcers were
removed when present in all but three cases The width
of the flattened duodenum was usually about 5 ecm All
but the most proximal one or two vasa brevia on the greater
curvature were divided and on the lesser curvature the left
gastric artery was divided. After a high resection a Schoe-
maker tvpe of closure of the residual stomach was done
leaving a 5 cm stoma on the greater curvature. End to-end
gastroduodenostomy was carried out when the stomach and
duodenum could be approximated without tension Other-
wise the duodenal stump was closed and a gastrojejunos-
tomy or a von Haherer-Finney end to-side gastroduodenos-
tomy was done. The latter was necessary 1 16 cases

Anastomosts was accomplished with an inner row of
nterrupted silk or occasionally of continuous fine chromic
catgut approumating the mucosa, and an outer row of
mterrupted sik approximating the seromuscular layers
without much mversion The stoma would usually accom-
modate two fingers and was without evidence of stricture or
spur formation.

Postoperatne compheations accurred 1 42 patients 1n-
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cluding pulmonary or cardiovascular complications, mmnor
wound infections, intestinal obstruction, paralytic ileus and
unnary tract mnfections There were six deaths all in pa
tients over age 63

Of 178 patients followed, 48 were followed for only three
months and 109 up to one year 34% lost weight and 43%
gained weight postoperatively Of 175 patients, 36 5% had
dumpmg symptoms at some time after operation. These
were mild in 51, moderate 1z 11 and severe 1n 2 and symp-
toms disappeared within a few months 1n 24 patients
Symptoms suggestive of recurrent ulcer developed 1 six
patients but proved recurrent ulceration occurred 1n only
05-1% Mild diarrhea was noted 1n sx and severe diarrhea
1 one pattent Ounly one patient had postoperative anema.
Of 166 patients, subjective results were excellent in 75%,
satisfactory in 21% and poor 1n 4% Of 109 patients evaluat
ed objective results were excellent 1n 60% satisfactory
32% and poor in 8%

The Bullroth I operation has certawn advantages which
suggest that 1t should be used more widely Leakage does
not occur at the junction of the stomach and duodenum if
careful serosal apposition, preservation of duodenal blood
supply and avoidance of tension are adhered to Adequate
resection of the stomach 1s possible Danger of damage 10
the common bile duct 13 not appreciably greater than with
other types of closure. A physiologic advantage 13 the
restoration of gastroduodenal continuty which 1s 1mpor
tant to the optimal flow of hile and pancreatic juices and
to proper muxing of food with these secretions The oper
ation 18 technically advantageous because 1t 13 done 1 the
supramesocolic portion of the abdomen handhng of the
bowel 13 minimized and any contamination 13 kept localized
Since the anastomosis requires little more time than
would careful closure of the duodenal stump and since gas~
trojejunal anastomosis need not be done, there 1s an im
portant saving mn operating time. Elimination of the duo-
denal stump removes a major cause of complications

authors have presented a strong ent 1 favor of the Bill

opera du-
th T tron. Thia 1s another example of the swngmg of the pen
{;n TmtEdﬁve years ago this seemed to be 2 mpﬁmy discarded

operation—Ed ]
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Back to Billroth I Comparison of Results of Billroth I
and II Operations 1s reported by G E. Meloney! (O<ford),
whose personal experience compnised 193 Billroth 1 oper-
ations (gastric 93, duodenal 100) and 89 Polya operations
(gastric 16, duodenal 73) This proportion of Polya oper-
ations 15 much higher than he would now advise. In the
last two years, the Billroth I operation was done for 50
gastric ulcers and 78 duodenal ulcers and the Polya oper-
ation for only 3 duodenal ulcers

In the Billroth I senes, there were 162 elective operations
with one death Three deaths occurred following 31 emer-
gency operations for bleeding Autopsy showed coronary
thrombosis, massn e pulmonary embohsm and leakage of the
suture hine, respectinely In the Polya senes, 82 operations
were elective, with three deaths, from bilateral adrenal hem-
orrthage inhalation pneumonia and leakage at the duodenal
stump One of the seven emergency operations resulted
m death {rom rupture of a postenior pengastric abscess

The pnnapal findings were that patients who have had
a Billroth I gastrectomy do not lose weight abnormally
as do some with a Polya gastrectomy The former showed
few distressing symptoms after meals, and any unpleasant
symptoms tended to disappear with time, in contrast to
persistent symptoms following Polya gastrectomies The
mcidence of recurrent ulecer was the same n both series
(2%)

One must expect some dafficult dissections for duodenal
ulcer but once the duodenum s freed beyond the ulcer,
if there 13 enough for closure there 1s enough for anastomo-
813, and a Billroth I operation might as well be done In
rmore recent cases an attempt was made to overcome the re-
duced capacity especially for the mam meal, due to the
small stomach remnant This 13 seen in the early months
after operation In men under 50 who need a larger food

mtahe nearly half the stomach 1s left vagotomy bemng
added for those with duodenal ulcer This 1s not done to
nchieve an anastomosis, for high resection with gastrom
testinal anastomosis can be achieved after resection of a
duodenal ulcer Theoretically a Billroth I procedure gives

(1) Brit M T 1 11861189 May 2., 1954
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more than the equivalent of a pyloroplasty for it means &
fresh start without the ulcer Removal of the lower half of
the stomach eliminates shmulation of gastric secretion by
the mucosa of the pyloric antrum, and vagotomy reduces
the secretory capacity of the remaining mucosa. In prac
tice, the procedure appears to be working well but final
evaluation 18 not yet possible

[See also the preceding article—Ed.}

Biliroth I Gastric Resection Experimental Studies and
Clinical Observations on 291 Cases Henry N Harkns,
Everett J Schmitz, Lloyd M Nyhus, Edmund A Kanar,
Ralph K. Zech and Charles A Griffith? (Untv of Washing
ton) experimented on dogs to study two basic problems of
gastromtestinal physiology (1) the effect of performmng 2
gastroduodenostomy as compared with gastrojejunostomy,
on the hormonal phage of gastric secretion (other than that
attributable to the antrum) and (2) the comparative ability
of the duodenum and jejunum to withstand digestion by
gastric acad chyme. With carefully controlled Heidenhain
pouch secretions as an indicator of the hormonal phase,
a defimite stimulatory effect upon gastric secretion was
noted after gastrojejunostomy as compared to gastroduo-
denostomy Rapid development of jejunal stomal ulcera
tion occurred 1n 1009% of dogs with gastrojejunostomy m
contrast with the slower development and much lower
mecidence of duodenal stomal ulceration after gastroduo-
denostomy

The autoregulatory mechanisms (probably hormonal) of
gastric acid secretion are enhanced when a gastroduodenos
tomy 18 utihzed for gastric drainage after antrumectomy
The factors causing the different results following gas
troduodenostomy and gastrojejunostomy bear directly on
the relative advantages of the Billroth I or II anastomoses
after gastric resection These are (1) the mhibition of gas-
tric acid secretion by the duodenum and (2) the compent
satory mise m the output of gastric actd durning alkalne re-
flux 1nto the stomach, The reflux of alkaline duodenal juices
through the gastrojejunal stoma m a Billroth II gastric
resection may be detnimental

A series of 291 Billroth I gastric resections on patients

(2) Aon Surx 140 405427 September 1954
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were reviewed, of which 266 were for benign disease and
25 for carcimoma In the bemgn group there were 233 re-
sections of two thirds to three fourths of the stomach and
33 hemigastrectomies combined with vagotomy Of the pa-
tients with subtotal resections, 92% had satisfactory re-
sults Dumping was present 11 34% of all patients postoper-
atively The recurrence rate was 1 3% Maintenance of stable
weight or gain m weight occurred 1 68% Mortality rates
were henign disease group 26%, caranoma group 24%

The Buillroth I operation was possible, even n patients
with duodenal ulcers, by careful technic utilizing adequate
mobilization of the stomach along 1ts greater curvature,
with division of the left gastrnic artery and mobilization
of the duodenum medialnard Of the 266 patients with
benign disease 67% had duodenal pathology Gastroduo-
denostomy eliminates the afferent loop and avoids the dan-
ger of duodenal stump, closure of whtch 1s often difficult
and ttme consuming

The Bullroth [ operation permits as nearly normal mx-
mg of food with bile and pancreatic juice as 13 possible
after removal of a portion of the stomach The mcdence
of the dumping syndrome and the mortality rate are not
excegsive This operation permits a satlsfactory resection
1n most of the conditions for which gastnic resection 1s
mndicated

[It 13 interesting that although Billroth himself practcally abandoned
s first on in favor of the second, the first shoutd
vived as crnetobepfcfm-reci—lild.]dT e be re

Problem of Nutrition Following Total Gastrectomy was
studied by Allen H Johnson H ] McCorkle and Harold
A. Harper® (Umiv of Cahfornia) 1n 36 patients and 116
dogs that had had total gastrectomy Effect of surgery on
the patients was difficult to assess as most had recurrence
of primary gastnic carcinoma Operations on patients con-
sisted of 23 end to-side esophagojejunostomies with side-~
to-side jejunojejunostomy just below the esophageal anasto-~
mosis n 9 7 esophagoduodenostormes 1n 4 1soperistaltic
segments of colon were transplanted betw een esophagus and
duodenum and 2 had segments of jejunum similarly trans-
planted. In general patients with colon or jejunal seg-

(3) Gastroenterology 281360-366, March, 1955
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ment transplants or esophagoduodenostomy were hungrier
and were able to take larger feedings earher n thesr post
operative course than patients with the more conventional
esophagojejunal anastomosis There were no sigmificant
differences 11 operative mortahitv or complications after
the various procedures, and operative mortality was 11%
None of the patients had macrocytic anema postoperativelv
but few lived more than two years Nitrogen balance
studies 1n one patient with an esophagoduodenal anasto-
mos1s and alimentation time of 23 hours revealed that stool
nitrogen was 55% of total ingested mitrogen which was
considered normal Simular studies 1n a patient with an end
to side esophagojejunostomy revealed an alimentation time
of 2 hours and 14% of total ingested mitrogen was found 1
stools

Transplant of a segment of colon between esophagus
and duodenum to replace the stomach was successful 1n 43
dogs Most of the dogs had some postoperative nutritional
imparrment but many survived for prolonged periods Oth
er methods of reconstruction of the alimentarv tract mn
cluded use of jejunal segments anastomosed between
esophagus and duodenum esophagoduodenostomy esopha
gojejunostomy with Roux Y type anastomosis and end to-
side esophagojejunostomy with a pouch formed by long
side-to-side jeyunal anastomosis Most of the animals were
hungry 1n two or three days In xrav and fluoroscopic
studies the transplanted colon segments exhibited rhyth
mic segmental peristalsis when anastomosed 1sopertstalty
cally Transplanted segments of jejunum exhibited typical
small intestinal pemstaltic waves Considerable diatation
occurred 1 pouches formed by long side to-side jejunal
anastomoses All of the pouches or tramsplants emptied
promptly mdicating that their value as actual reservoirs
for food 1s limited.

Detergents antibiotics and vitamins did not improve nu
tntion 1n the dogs postoperatively Dilute hydrochloric
acid and desiccated hog stomach caused shight weight gamn
m some ammals The average weight loss after three
months was 11 Ib and was lower with esophagoduodenos
tomy and jejunal pouch operations than after colon trans
plant operations Alimentation time of the gastrcctomuc?_

+ dogr was less than half that of normal controls Most o



STOMACH AND DUODFNUM 463

the dogs were m positive mitrogen balance but had more
mitrogen 1n stools and less 1 urine than controls In ani-
mals mm which the normal course through the duodenum
was mamntained (esophagoduodenostomy, jejunal and colon
transplants), there was less stool mitrogen than n those 1n
which the duodenum was by-passed, as 10 esophagojejunos-
tomy Pancreatin admymistered with whole protemn caused
no significant change 1n stool mtrogen of gastrectomized or
normal control dogs

There was sigmficant rise and fall of plasma amino nitro-
gen concentration after feeding amino acid preparations
to gastrectomized dogs, indicating no impairment of absorp-
tion, but absorption was rapid There was also rapid absorp-
tion of glucose and fat. All dogs had some anemia post-
operatively, usually hypochromic microcytic No dogs had
macrocytic hyperchromic anemia.

General Symptoms and Disturbances of Blood Volume
after Gastrectomy for Ulcer After gastrectomy, weight
loss and persistent asthema, which do not respond to med-
ical treatment are not uncommon. P Mallet Guy G Devic
and A Ricard* studied the relation between these symptoms
and blood volume 1n 60 patients followed for several months
to several years after operation Roentgen studies showed
excellent functional results 1 all Almost invanably asthe-
ni1a and weight loss were assocated with a fall in blood
volume, When the volume was restored by transfusion the
symptoms disappeared except when a patient s diet was -
adequate because of economic or social reasons It thus
appears that blood defimt causes the emaciation and as-
thema which {ollow gastrectomy

The authors recommend that a primary objective of post-
operative care should be correction of blood deficaits No
patient should leave the hosprtal until blood volume has
been restored to normal Whenever weight loss or asthena
occurs blood volume should be determined and deficita
restored by transfusion

Treatment of Perforations of Gastroduodenal Ulcers
Use of Continuous Aspiration 1n 40 of 100 cases 18 reported
by P Chalnot and J Grosdidier® (Nancev) Up until 1946-
47 10 deaths occurred among 49 patients treated routinely

() Lvon chir 49913930 Nov Dec, 1954
{5) 1H4, pn. 663672 Aog Sept, 19%4
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by suture with or without peritoneal dramage, In 194748,
improved anesthesia, supportive measures and antibiotics
pernutted use of pnimary gastrectomy 1n 11 favorable cases,
with excellent results and no fatahty After 194849, 4
deaths and 6 unsatisfactory results occurred in 40 patients
with diagnosis of perforation confirmed by presence of
pneumoperitoneum or on subsequent surgery and treated by
asprration (Taylor’s method)

Ulcer perforations occurred 1n men, usually aged 35-55
(range 17-76), with history of ulcer Two had repeated per
forations eight had had practically no previous symp-
toms Patients were usually seen 4-8 hours after perforation
had occurred, but 1n several delay exceeded 36 hours and 1
two was over 48 Roentgen studies revealed pneumopen
toneum 1n 75% In the vast majority, the ulcer was duodenal
Maximal seasonal incidence was m spring and fall.

Two of four deaths in patients treated by aspiration
might have been averted by a techmic used subsequently
which proved Iife saving in analogous cases gastric as
prration, then careful incision of the right iliac fossa under
local anesthesia with peritoneal aspiration and antibrotic
irnigation Two deaths that occurred when aspiration was
first used could be attributed to errors in execution rather
than to the method.

All patients with a perforated ulcer should have aspia
tion and perfusion immediately and systematically Aspira
tion 18 used (1) as preparation for surgery which 1s arbi
tranly delayed for some hours or (2) as sole treatment. The
first group includes patients with perforation of a stenosed
stomach or after a heavy meal or roentgen exammation and
patients who on admussion have flurd at the subhepatic lev
el Operation may be pnmary gastrectomy suture with
gastroenterostomy and drainage or simple abdominal drain
age as needed with maintenance of gastric aspiration. The
second group includes patients for whom surgery 1s con
traindicated—the aged or very 1ll those seen long after per
foration and those with few or no previous symptoms and no
previous ulcer treatment and who present none of the md
dications for surgery hsted for group 1 In a thir
group of patients with previous ulcer symptoms some
times of long duration seen soon after perforation and m
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relatively good condition, mndication for aspiration 1s some-
what questionable because treatment of perforation will
surely be followed by gastrectomy Such patients have
been treated successfully either by aspiration or by pr-
mary gastrectomy, which constitutes simultaneous treat-
ment of the perforation and the ulcer In numerous -
stances, this 1s the procedure of choice because with anti-
biotics, modern anesthesia and supportive therapy it can
often be done with no greater nisk than ordinary gastrec-
tomy

Ulcer perforations should be treated eclectically accord-
ing to mndnidual indications, and not ngidly Aspiration,
if necessary combined with approprate surgery, marks a
significant advance 1n treatment.

Treatment of Perforated Gastroduodenal Ulcer and Its
Immediate Results W H A Quast* (Gromingen, Nether-
lands) reviens 344 cases of perforated gastroduodenal ulcer
seen between 1938 and 1954 Treatment of perforated ulcers
included (1) the nonoperative method, which 18 not rec-
ommended, (2) the suture method, which should be used
only 1f resection 18 not possible because the primary dis-
ease 18 not removed tissues may be bnittle leakage may
occur stenosis may result and bleeding may continue, and
(3) primary resection which 18 the treatment of choice.
Resection 1s justified if the patient s general condition 1s
good, the local abdominal condition favorable, the time be-
tween perforation and operation does not exceed 12 hours
the patient 8 age 13 not over 60 and the operator 18 a skilled
gastric surgeon

The operative mortality was 157% 24% before March
1947 and 9 5% thereafter, when antibiotics, better anesthesia
and better pre- and postoperative care were available. Of the
344 patients 74 were over age 60 Mlost patients were aged
3045 Only 5.5% were females

Of 170 treated by suture, 24 1% died, of 153 who had pri-
mary resection 32% died of 17 not operated on, 23.5%
died and all 4 patients not treated died Some patients
who died after suture treatment had perforation of another
ulcer There was an unmnterrupted series of 134 primary
resections without a death Surgery was not performed 1n

(6) Sury., Gynec. & Obwt. 100 303308 March, 1955



466 GENERAL SURGERY

some cases because the perforation was considered sealed,
the patients were subjectively better and no longer had
pain, the abdomen became soft and there was no longer
muscular defense.

Average time between perforation and operation was
about seven hours Diagnosis was best made by history
and physical examination Air was observed under the
diaphragm 1n more than 50%

Gastric resection was done according to the Polva Bu
method under endotracheal anesthesia, Usually 1000000
umts of pemiallin 1 Gm streptomyein and 6 Gm  sulfon
amide were left 1n the penitoneal cavity after resection and
these amounts of antibiotics were 1njected intramuscularly
dasly for seven days Cultures were made of peritoneal flmd
and sensitivity to antibiotics determined Vitamns were
administered postoperatively Continuous suction of the
stomach was done for 48 hours

Gastric resection 15 the treatment of choice for perforated
duodenal or ventnicular ulcers because (1) results are good,
(2) reoperation (as mav be required after suturing or non
operative therapy) 13 avoided (3) operative nisk has been
reduced (4) diagnosis 15 not alwavs certain preoperatively
and (5) many complications are ehmnated

Incldence of Ulcer-Cancer The frequency with which
carcinoma anses in a chronic gastric ulcer has been a matter
of debate for many years The estimated mmcidence has
vaned from 69 to 375¢¢ A D Morgan and E S Leef
(Westmnster Hosp London) 1 a study of 673 gastrec
tomy specimens found 218 bemgn chronic gastnc ulcers
104 gastric carcinomas and 2 ulcer<ancers The cntens used
1n the diagnosis are that (1) the floor of the ulcer should
be that of a typical chronic peptic ulcer composed of dense
fibrous tissue 1n which neither tumor cells nor muscle
fibers are found and (2) the muscle should end abruptly
near the wall and between 1t and the overhangng mucosa
should be a focus of unmistakable circinoma with evidence
of muscle invasion The malignant uleer with a fibrous base
15 musleading The presence of muscle fibers 1n the base pre
cludes the diagnosis of ulcer-cancer and the presence of ma
lignant cells mitigates the diagnosis because the ulcer 15 not

typrcal

(7> Drit. J Sorp 43 395398 May 1954
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Although the diagnosis of ulcer cancer 1s easier when
the patient s history 1s compatible, an atypical history does
not exclude the possibility

Etiology of Gastric Carcinoma Elucidated by Study of 302
Pedigrees Aage Videbaek and Johannes Mosbech® (Univ
of Copenhagen) studied occurrence of cancer and permicious
anermia among relati es of 198 males and 104 females with
gastric carainoma, selected without regard to age. Diagnosis
had been confirmed tustologically 1n 79% by exploration or
autopsy but without histologic examination 1n 12 and 8%,
respectively and by gastroscopy and w-ray in 1%

In 58% the carcinoma was at the pylorus or antrum 1n
37% 1n the body or upper part of the stomach and 1n 5% 1t
was diffuse or 1ts origin was unknown Of the 3,294 rela-
tives 51%mw ere alive without cancer, 11% had had cancer and
38% had died without cancer

To ascertain the general incidence of cancer of the
stomach and other sites 4782 relatives of 390 healthy
persons without particular symptoms (with careful ex-
clusion of any showing signs of malignancy or blood
disease) were studied. Age distnbution was the same as m
the climical group of relatives Thirty six per cent were
alive without cancer 7% had cancer and 56% had died with-
out cancer

‘The number of cases of gastric cancer i the control se-
Ties was only about half that expected from statistical cal-
culations (a method involving important sources of error)
whereas incidence of cancer of all other sites was the
same or somewhat higher Gastric cancer appeared 1n 35%
of the famulies of patients but 1 only 135 of the families
of the controls Incidence of extragastric cancer was only
shghtly higher in the patient than in the control series

Rusk of gastric carcinoma among male and female relatrves
of gastric carcinoma patients was 29 and 21% respectin ely
while corresponding nisk values in the controls were only
7 and 5%

In relatives of patients with gastric caranoma inadence
of pernicious anemia was almost twice the normal mncidence,
but numbers inv ol ed were small and differences not signifi-
cant. Incidence of pernicious anemia among patients with
gastne carcinoma was three times higher than in the nor-

(8) Acta med. scandinay 149 137159 195
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mal population, 1 accordance with the finding of trebled 1n
adence of gastric carcinoma 1n patients with pernicions
anemua.

No defimte answer has been found regarding existence
of an mhented tendency toward cancer in general. It 1
concluded that exogenous factors—sex, age race, food m
take gastric ulcer, alcohollsm occupation and permcious
anemia—cannot alone cause the greatly increased mcidence
of gastric carcinoma 1n relatives of gastnic éarcinoma pa
tients but that the predisposition 1s inhertted and that un
known exogenous factors probably accelerate 1ts develop-
ment Predisposition to gastric carcinoma does not appear
to be associated with a general predisposition to cancer

of approaciung of the etio of carcmom
of[qu’.mu most mtmﬂn?ﬁxﬁvnmnte?tbdgmd be applied
to other cancers. There can be little doubt that tissue susceptibility to
the carcinogeme factor 15 mmportant in the production of carcer and 1t
conld well be that the susceptibility 13 mherited. In our expermmental
production of cancer with cgaret tar we obtamed positive results m
oaly 44% of the mce. The most foglcal explanation of the failure to
produce cancer 1n the others is the absence in them of tssue susceptibility
to the carcinogenic achon of the tar —Ed]

Total Gastrectomy for Gastric Cancer Effect on Mortal
ity, Morbidity and Curability Samuel F Marshall and
Herbert Uram® (Lahey Clinic Boston) report on 202 total
gastrectomies 184 for malignant neoplasms Of the latter
61 4% were done on males 93% of the patients were Over
41 X-ray dragnosis was accurate 1n 9% Common early
symptoms of gastric carcinoma are epigastric pamn of dis
comfort, anorexia dysphagia nausea and vonuting and
weight loss The clasification of gastric tumors 13 not X
act, and the microscopic charactenistics of a carcmnoma arc
by no means an ndex of its biologic activity or iherent
mahgnancy Malignant tumors tend to metastasize to re-
gronal lymph nodes

In the malignancies studied the mortality following total
gastrectomy dunng 192743 was 346% Since then 1 the
Tast 127 cases the mortality was 87% in contrast to a death
rate of 57% for partial gastrectomy Of the 149 patients
who survived operation 39 (262%) lived three years of
longer and 21 (14 1%) Ined five years or longer The aver
age survival 1 months according to the location of the

() Surg., Gyoec. & Obst. 99 657675 December 1954
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gastric carcinoma, was lesser curvature 27.3, greater cur-
vature, 26 0, fundus, 24 5, media, 23 1, prepylone, 17 3, and
diffuse 134 By type of carcnoma the average survival, 1n
months, was carcinoma simplex, 216, adenocarcinoma
210, mucinous carcinoma, 149, caranoma 1 polyp, 27.3,
and adenoacanthoma, 340

Many problems anse from altered nutnition after total
removal of the stomach Epigastric and substernal burn-
ing and distress are common :f an enteroenterostomy 18 not
performed Weight loss dumping syndrome, dysphagra and
difficulty 1n eating due to narrowing spasm of the esopha-
gojejunal anastomosis and anemia are common

The study shows that total gastrectomy does not m-
crease the five year survival rate A high curability rate will
result only when patients with gastric cancer are oper-
ated on earlier and when the tumor 1s hmited to the stom-
ach and has not mnvaded the surrounding lymphatic and vas-
cular drammage areas Total gastrectomy 1s not advocated
as routine treatment in cancer of the stomach In selected
cases, however, 1t deserves a thorough trial

Total gastrectomy should be employed only where
the disease process cannot otherwise be removed. Partial
or total resection should always include the splenic lymph
nodes as well as removal of the spleen, greater omentum
and a generous segment of the duodenum above the ampul-
la of Vater Cancers ansing 1n the distal half of the stomach
or m the prepylonic region may be radically removed by a
high subtotal resection The small part of the stomach that
remaimns will facilitate the jejunal anastomosis and favorably
affect postoperatne feeding Lymph nodes mn the pylonc
area and about the celiac axis and curvatures of the stom-
ach should be ncluded 1n the block dissection Diffuse gas
tric cancer cancers extending ligh on the lesser curvature
and cancers anising 1n the cardia demand total gastrectomy
If the carcinoma arises in the cardia a portion of the
esophagus should be removed Removal of ali the lymphatic
drainage areas 1s of far greater importance than the bene-
fit obtained from total gastnic resection

Total gastrectomy can be done through an abdominal
masion but 1n some cases a thoracoabdominal approach
13 better Gastrointestinal continuity 1s re-established after
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total gastrectomy by anastomosis of the end of the esopha
gus to a loop of the jejunum An enteroenterostomy 1s al
ways done to form a food pouch.

[It seems doubtful that many more lives will be saved by maldng the
surgical removal of cancar more radical than the operations now rather
g:eutmlly employed. If there is no gher percentage of Living patients

years after total oty for cancer of the stomach than after
partial gastrectomy, o ly the operation of total gastrectomy should
not be advocated as a routine procedure m view of 2 higher operative
m and wnpleasant after-effects —Ed.

Is Total Gastrectomy Justified in Carcinoma of Stomach?
Ralph Colp and Edward E Jermenn! (Mount Sinat Hosp
New York) reviewed 344 patients treated surgically for
carcinoma of the stomach during 193847 In the first five
years Tesectability rate was 41% and mortality was 35%
in the second five years the respective figures were 52 and
20% There were no two vear survivors after simple explora
tion, gastrostomy or jejunostomy for alimentation or gas-
troenterostomy for relief of obstruction Radiotherapy had
no value,

In all resections a major portion of the stomach was re-
moved with the regional Iymph nodes along both the
greater and lesser curvatures the gastrohepatic and gas-
trocolic omenta and the prosamal centimeter or more of
duodenum Occasonally the body or tail of the pancreas
the splenic pedicle transverse colon or a combination of
these was removed When the entire stomach was mvolved
total gastrectomy was done including part of the duo-
denum and esophagus the spleen and contiguous nvolved
organs When the malignancy was confined to the cardi
and esophagus esophagogastrectomy was done Extensive
procedures were done 1n 27% during the second five year
period and 9% 1n the first

In the first group 33% of patients lived three years of
more and 23.8% lived five years or more In the second
group 42 9% lived three years or more and 27 3% five years
or more When the lesion was confined to the stomach 45%
Ined three years or more when regional lymph nodes
were molved 19% lived three years

Some surgeons advocate more radical total gastrectomy
which removes the entire stomach with its glands distal
segment of the esophagus, part of the proximal duodenum
the greater and lesser omenta pentoneum and areolar t1s
T New York J Med, 557582, Jen 1 1955
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sues over the pancreas to the inferior surface of the dia-
phragm and the nodes around the fradinphragmatic part
of the esophagus, as well as spleen and body and tail of
the pancreas

Mortalty from total gastrectomy, although much re-
duced 1s apprecrably lugher than for subtotal resection
Any mcrease i survival probably would be outweighed by
greater death rate from the procedure Morbidity and 1n-
vahidism after total gastrectomy are sigmficant features The
operation does not erdicate lymphatic metastases beyond
the lmuts of technical accessibility, and this 1s the condi-
tion responsible for most failures Sigmificant improve-
ment 1 long term survival probably depends on earher
diagnosis, when the lesion 1s relatively confined, permitting
standardized radical subtotal resection Total gastrectomy
should be reserved for cases in which the entire or proxmal
stomach 1s mvolved

[Drs. Colp and Jemerin are to be commended for advocating the ex-
ercuse of some conservatism in the question of how mmch stomach should
be removed. Is it a trlumph to cure a cancer but at the same time to
make an invalid of the patient?—Ed.}

Use of Jejunal Segment to Replace Stomach Following
Total Gastrectomy John M Beal, John D Bnggs and
Willhlam P Longmure, Jr ? report their expenience with this
procedure 1n 27 men and 2 women aged 28-78, Tiventy-one
had carcinoma 3 lymphosarcoma 2 leiomyosarcoma 2 be-
nign gastric ulcer and 1 stricture of the stomach follow-
ing ngestion of formaldehyde. The approach was mostly
through a thoracoabdomsmal metsion Operatine procedures
included gastrectomy and splenectomy mn 10, gastrec-
tomy splencctomy and partial pancreatectomy n 17, gas-
trectomy, splenectomy partial pancreatectomy and partial
colectomy 1n 1, and gastrectomy splenectomy, partial pan-
createctomy and partial hepatectomy m 1 Omentectomy
was done 1n all

Six patients died immediately after operation three of
bronchopneumonia one of intestinal obstruction and aspira-
tion preumonia and two of generahized peritomitis After
digcharge, one died of coronary thrombosis one of cerebral
thrombosis and seven of neoplasm The seven hived 3-15
months and most died of distant metastases

Thirteen patients are known to be living 3 30 months after

(D Am. J Surg 88 154159 Joly 1934
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total gastrectomy by anastomosis of the end of the esopha
gus to a loop of the jejunum. An enteroenterostomy 1s ak
ways done to form a food pouch.

It b making
sl remonal of chmee more madhek] Sham e ppoms gy S e
gmml]y employed. If there is no hugher percentage of living patients

ve years after total gastrectomy for cancer of the stomach than after

partial gastrectomy obviously the operation of total gastrectomy should

not be advocated as a rowhne procedurs m view of 2 higher operatrve
ty and unpleasant after-effects—Ed

Is Total Gastrectomy Justified in Carcinoma of Stomach?
Ralph Colp and Edward E Jermerm! (Mount Sina1 Hosp
New York) reviewed 344 patients treated surgrcally for
caranoma of the stomach dunng 193847 In the first five
years resectability rate was 41% and mortality was 35%,
1n the second five years the respective figures were 52 and
20% There were no two year survivors after simple explora
tion gastrostomy or jejunostomy for alimentation or gas-
troenterostomv for rehef of obstruction Radiotherapy had
no value

In all resections a mayor portion of the stomach was re-
moved with the regional lymph nodes along both the
greater and lesser curvatures the gastrohepatic and gas
trocolic omenta and the proximal centimeter or more of
duodenum Occasionally the body or tail of the pancreas
the splenic pedicle transverse colon or a combination of
these was removed. When the entire stomach was mvolved,
total gastrectomy was done including part of the duo-
denum and esophagus the spleen and contiguous involved
organs \When the malignancy was confined to the cardia
and esophagus esophagogastrectomy was done Extensive
procedures were done 1n 27% duning the sccond five year
period and 9% 1n the first.

In the first group 33% of patients lived three years or
more and 238% lived five years or more In the second
group 429% hived three years or more and 27 3% five years
or more When the lesion was confined to the stomach 45%
lived three years or more when regional lymph nodes
were mvolved 19% lived three years

Some surgeons adyocate more radical total gastrectomy
which removes the entire stomach with its glands distal
segment of the esophagus part of the proximal duedenum
the greater and lesser omenta peritoneum and areolar tis-

(1) Xew York J Med. 55 7582, Jan 1 1935
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sucs over the pancreas to the nferior surface of the dia-
phragm and the nodes around the infradiaphragmatic part
of the esophagus, 1s well as spleen and body and tail of
the pancreas

Mortality from total gastrectomy, although much re
duced, 1s appreciably ligher than for subtotal resection
Any icrease in survival probably would be outweighed by
greater death rate from the procedure Morbidity and in-
validism after total gastrectomy are signtficant features The
opertion does not erdicate lymphatic metastases beyond
the limits of techmeal accessibility, and this 1s the condi-
tion responsible for most failures Significant 1mprove-
ment 1n long term survival probably depends on earlier
diagnosis, when the lesion 1s relatnely confined, permitting
standardized radical subtotal resection Total gastrectomy
should be resen ed {or cases 1n which the entire or proxamal
stomach 1s involved

[Dry. Colp and Jemerin are to be commended for advocating the ex-
erase of some conservatism in the questron of how much stomach should
be removed. Is 1t a trlumph to cure a cancer but at the same tume to
make an invahd of the patient?—Ed.]

Use of Jejunal Segment to Replace Stomach Following
Total Gastrectomy John A Beal, John D Briggs and
Willlam P Longmure, Jt.2 report their expenience wath this
procedure i 27 men and 2 women, aged 28-78 Twenty-one
had carcinoma 3 Iymphosarcoma 2 leilomyosarcoma 2 be-
nign gastnie ulcer and 1 stricture of the stomach follow-
ing 1ngestion of formaldehyde. The approach was mostly
through a thoracoabdominal naision Operative procedures
included gastrectomy and splenectomy m 10 gastrec-
tomy splenectomy and partial pancreatectomy n 17 gas-
trectomy, splenectomy, partial pancreatectomy and partial
colectomy 1n 1, and gastrectomy splenectomy partial pan-
createctomy and partial hepatectomy in 1 Omentectomy
was done 1n all

Six patients died rmmediately after operation three of
bronchopneumonia oue of intestmal obstruction and aspira-
tion pneumonia and two of generalized peritomitis After
discharge one died of coronary thrombosis one of cerebral
thrombosis and seven of neoplasm The seven Lived 3-15
months and most died of distant metastases

Thirteen patients are known to be hiving 3 30 months after

() Am. J Sorx 88 194199 July 1954 f
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operation Recurrent carcinoma 1s apparent i only one,
There has been a noticeable absence of regurgitation of
testinal contents n the living patients without evidence
of recurrence. The patients take multiple small feedmgs,
usually six to eight daily, avoid sugar and eat protemn foods.
This program has dimimushed the so-called dumpmg syn
drome. Except for concentrated carbohydrates, a regular
diet has been well tolerated Fat has not been restricted
Sigmficant drarrhea occurred m two patients who had
partial pancreatectomy but not in three others on whom
this operation was done. Nine patients have increased fecal
fat resulting in soft, bulky stools

Most patients have not regained their full preoperative
weight. Inability to gain within 12 months 13 strongly sug
gestive of recurrent carcinoma. X-ray exammation of the
transposed segment of jejunum has not demonstrated any
significant merease 1n size of the lumen of the segment. Me-
chamcal difficulties have not been encountered, and passage
of bartum has been normal at fluoroscopy Many patients
have anemia which can usually be controlled by vitamin By
and liver extract parenterally

Interposition of the jejunal segment between esophagus
and duodenum has not mncreased the morbidity or mortality
of total gastrectomy The mncadence of vascular difficulties
with subsequent mfection 1s lower 1n patients who have had
a segment of jejunum used for construction of a gastric
resenvorr than with other methods The jejunal mplant
seems to enhance assimilation of food. Secretion of pancreat
1c juice, bile and succus entericus 1s stimulated normally

Five Year Survivors Folloming Pancreatospleno-Total
Gastrectomy for * Advanced” Cancer of Stomach Alexander
Brunschwig? (3Memonal Cancer Center New York) car-
ried out splenopancreato-total gastrectomy on four patients
with advanced cancer of the stomach which apparently ex
tended beyond the stomach and adhered to the body of the
pancreas with extension mnto the rctroperitoneal fatty
tissues and lymphatics In three the adhesion proved to be
nflammatory and 1n one was the result of actual neoplastic
mnfiltration  Macroscopically the inflammatory adhesions
could not be differentiated from the neoplastic, and the body

() Amn. Sary 141 6269 Jammry 1935
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of the pancreas and the spleen were removed with the entire
stomach It would have been inconsistent with modern con-
cepts of cancer surgery to separate stomach from pancreas
to determine, possibly by frozen section, whether the ad-
hesion was neoplastic and then to perform a simple total
gastrectomy 1f the adhesions were inflammatory

Three patients were Ining and well without evidence of
discase over five years after operation and one, two ycars
after operation The long survivals emphasize that appar-
ent freezing ' of a cancerous stomach to an adjacent organ
such as the pancreas does not sigmify that the disease 1 be-
yond eradication by appropriate operation Pancreatosple-
no total gastrectomy 1s not only feasible but affords “cures
in patients with apparent “advanced' and often consid-
ered ‘1noperable,” cancer of the stomach

Two of the three patients sunvning five or more years
also recened roentgen therapy but exact interpretation of
its effects 18 not possible One patient received 1t prophy-
lactically because the primary lesion was reticulum cell
sarcoma. The other was thought to have recurrence of car-
cinoma 1 the pancreatic region, after the therapy the
lesion disappeared There was never histologic proof that
1t was neoplastic, and 1t could have been mflammatory In
general radiation therapy 18 thought to be meffectual for
cancer of the stomach although 1t has occasionally reduced
the size of gastric neoplasms and temporanly relieved ob-
struction That 1t alone could destroy gastric carcinoma and
provide a five year survival 1s highly improbable

THE SMALL INTESTINE

Studies of Absorption and Equlibration of Water (Deu-
terium Oxide) from Gastrointestinal Tract Followmg In-
jury was studied by John M Howard* (Houston Tex.)
mn wounded soldiers 1n Korea and in healthy soldier con-
trols Water enters the blood rapidly from the gastromtes-
tinal tract, and equilibration of deuterium throughout the
body appears to occur 1n normal man two to three hours

(4) Surg, Gyneo, & Obst. 100 69-77 Jeomry 1935
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recurrent colicky abdominal pain since early chuldhood, without
bloody stools. At age 20 a pelvic mass was palpated on the left side
during an attack ot operation a left ovarian cyst and pyosalpynx
were removest One year later during another attack, a mass was
palpated in the right pelvis and the right salpynx and uterus were
removed At age 25, a mass in the night side of the pelvis was
palpated but only 4 small amount of clear fld was found n the cul
decac. Shie had dark brown pigmented spots on the lips and one
on the buceal mucosa, The lip pigmentation had been present since
birth. At operation, approxamately 1 ft from the higament of Treitz
an intussusception of the jejunum into itself was found and re-
duced A polyp 5-6 cm 1n diameter was palpated in the lumen where
the a of );ﬁc tussusception had been. Another intussusception
was found in the midjejunum and reduced with a httle more dif-
ficulty A polypectomy was done, but no polyps were found at the
lower site. The polvp removed was a simple adenoma. Five days
later recurrence of intussusception at the site of the distal bowel
incision necessitated another operation and a 5 mm adenomatous
polyp was found. Patlent has since had mild bouts of colic.

Malignancy was reported 1n 9 of the 37 cases in the hter-
ature. In the eight cases in which site was mentioned the
location of the carcinoma was the ileum Proper surgical
therapy mcludes simple polypectomy, when possible, m all
parts of the bonel but the sleum here a segment of bowel
with 1ts attached wedge of mesentery should be resected as
1 any operation for malignant grow ths

[Thus remarkable syndrome 13 not so well known at it should be,
Doubtless many patients with the Ip and mouth lesions are seen by

their phymcans who do not suspect the more serious lesions 1n the in-
testene—Ed.]

Teostomy for Congenital Obstruction of Small Intestine,
A type of small gut obstruction associated with hypoplasia
of the distal intestine occurs 1 the newborn Simple anas-
tomosis has been successful 1n some cases but death often
supervenes because the dilated gut above the obstruction
18 weak and cannot force the intestinal contents onward.
Resection of this dilated gut with an end-to-end anastomo-
sis facilitated by an antimesenteric shit to enlarge the ori-
fice of the distal gut leaves healthy intestine. An 1leostomy,
however allows the gut to regain 1ts tone and provides a
safety valve for the suture line and for any delay n func-
tion of the lower bowel. With an ileostomy which decom-
presses the upper loop intestinal contents pass on and the
lower gut dilates 1t appears that time rather than force
from above 13 necessary to make the lower gut function

£
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and dilate Ileostomy alone leads to deterioration and malan
trition

Charles Heanley® (Worthing Hosp ) reports treatment of
four newborn males In the first two an anastomosis alone
was made and both died In case 3 jleostomy and anasto-
mosis were done and the child passed a stool on the 10th
postoperative day In the early stage blockage of the ileos-
tomy caused immediate vomiting In case 4 ileostomy alone
was done at first because the obstruction was thought to be
incomplete. The child lived but did not pass any stool On
the twelfth postoperative day an anastomosis was made, and
10 days later bowel movements occurred These two chul
dren developed normally and were healthy at 1 year and at
5 months respectively

Experimental Evaluation of Nutrtional Importance of
Proxumal and Distal Small Intestine Arnold J Kremen,
John H Linner and Charles H Nelson? (Mmneapolis) by
passed 50 and 70% of the proxamal and distal ends of the
small intestme 1n dogs and studied the effects on weight
and on protein and fat absorption The defunctionated bowel
had 1ts blood supply preserved, and 1ts proximal and distal
ends were exterionized as cutaneous stomas Intestinal con
tinwty was re-established by end to-end anastomosts In
some cases the ileocecal value was by passed and the small
mtestine anastomosed to the ascending colon end to side.

Removal of the pro<imal 50-70% of the small mtestine of
dogs apparently had no 11l effects Weight was mantamed
and protein and fat absorption were not sigmficantly altered
By passing the ileocecal valve did not affect the results
Sacrifice of the distal 50-70% of the small intestine produced
marked weight loss and poor fat absorption When animals
which had the distal small intestine by-passed were convert
d to those with the proumal small mtestine by passed the
stnking poor fat absorption was converted to normal val
ues Fecal nitrogen losses were increased 1n all ammals
whose distal small mtestine was by passed By passmg the
ileocecal valve 1n ammals whose distal small intestine was
by-passed seemed to increase the fat loss in the stools

The study indicates that the 1leum 1s the primary area

—_—
(6) Lancet 2 388389 Oct 30 1984
(1) Ann Surg 140 439448 September 1934
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of fat ab=orption n the dog Markedly increased fat losses
were consistently observed when the distal small intestine
was excluded from the intestinal stream

In the discussion, Herbert Willy Meyer reported on a
soldier who had acute thrombosis of the superior mesentenc
artery just distal to the mideolic artery and had resection
of all the small mtestine except for the upper 18 i of
jejunum, 11l of the cecum 1nd ascending colon and a portion
of the transyerse colon, with 1 jejuno-transierse colostomy
He was aline nine years later, had regamed most of his
Jost weight, worked daily and had very little digestion of
carbohydrtes and fats He had three or four soft bowel
movements daly and had avitaminosis and anemia.

Importance of Gastnic Mucosa in Meckel’s Diverticulum
13 discussed by Edward J Berman Albert Schneider and
Willis J Potts® (Cluldren’s Memonal Hosp., Chicago)
Duning early fetal life bits of gastric mucosa are occasional-
ly migplaced 1 the dunerticulum and peptic ulcers develop
1 the mucosa Nearly all resected diverticula that have
bled show gastric mucosa Bleeding or rupture of a dner-
ticulum probably occurs only when gastric mucosa 18 pres-
ent

Meclel s diverticula rarely cause vague abdomimal symp-
toms The outstanding and usually the only, symptom 1s
the passage of brick red blood Patients are usually aged
1-6 Occasionally a bleeding dinerticulum may cause sudden
shock 1n a previously well child Brnight red blood from
the rectum may be due to a fissure or polyp of the rectum
intussusception, diffuse polyposis ulcerative colitis, endem-
1c diarrhea, Henoch s purpura or diarrhea (in the newborn)

If a chuld has passed a considerable amount of dark blood
determmed by the collection of stools and if rectosig-
motdoscopic and barium enema studies rule out polyps and
other abnormalities surgical exploration usually 1s 1n-
dicated Transfusions may be necessary preoperatively An
acceptable procedure 13 to start at the ileocecal valve and
mspect the small intestine from there proximally repeating
the procedure 1f necessary by gently stnipping the intestine
through the fingers The dnerticulum 1s usually found
about 18 1n proximal to the ileocecal valve. It 13 easily re-

(8) TAJMA. 15667 Sept. 4 1954
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moved by clamping 1t transversely at 1ts base with a toothed
ductus clamp The stump 1s then closed and myerted with
fine silkk Lembert stitches Occasionally a segment of small
ntestine 1s removed and a simple end-to-end anastomosts
done

Of 25 consecutive patients with symptom producing rem
nants of the omphalomesenteric duct, 4 had persistent
umbilical sinuses that required excsion and extended to
the 1leum 2 had rupture of an ulcer with all the signs of
acute abdominal disease, 2 had strangulation obstruction
due to a persistent strand of tissue extendmng from the di
verticulum to the abdominal wall 1 had mtussusception
and 16 had rectal bleeding as the cardinal symptom.

[Too often, bleedmg from Aleckels diverticutum 1s treated conserva
tively by the pediatncian only to have a more violent hemorrbage occur
later Ordinarily the operation to remove the divertrculum is a sumple
oae that should not be feared —Ed.]

Malignant Tumors of Meckel s Diverticulum. J] C Bar
rett® reports the 17th known case of sarcoma n a Meckel
diverticulum seven instances of carcinoma have also been
recorded.

Aan 48 was hospitalized for acute abdominal pain nausea and
vomuting He had had two previous attacks within six months and
had recently lost much weight. Climeal and x ray findings md
cated acute obstruction of the lower small intestine. Operation re-
vealed a pelvic mass, which proved to be a tumor of & Meckel s
diverticulum, 90 cm. from the 1leocecal valve. There was no lymph
node enlargement and no liver metastasis. Resection and side to-side
anastomosis were performed, with uneventful recovery The neo-
plasm origmated from the smooth muscle fibers of the wall of the
diverticulum  lustologically 1t was classified as leiomyosarcoms.

In the recorded cases of malignant tumor of Meckels
dnertictlum  sex 1inadence +was approumatcly BqlmI
One carcinoma originated from heterotopic gastric mucosa
The sarcomas may be extnnsic or mtnnsic. There were
four spndle cell sarcomas two fibrosarcomas three myxo-
sarcomas and five leilomyosarcomas two were unclass!ﬁCfL
Primary symptoms are pamn of intermittent colicky type
usually 1n the nght lower abdomen with radiation to the
epigastrium. In five cases a palpable tumor was found before
operation 1m two a pehic and 1 two an ileocecal tumor
In no imstance was there evidence of distant metastas:s
though local recurrences were seen n two and 1n two
others the neoplasm recurred five years after removal
() Brit. J Surg 41 518519 March 1954
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Chronic Regtonal Ileitis Surgical Treatment and Com-
plications n 223 patients are reported by Samuel F Mar-
ehnil and Mark P Techer! (Lahey Clinic, Boston) Region-
al ententis 18 a progressne chronic pathologie process
which lasts many years Onsct may be acute and the usual
course 15 chrome and micrmittent Inflammatory changes
immolie all Jayers of the smnll intestine nd extend into
mesentery and lymph nodes, with attendant scarrng,
deyelopment of a mass usually i olving the terminal ileum
fistulas of ilenl onmgin and rectal complications Chnical
signs are abdominal pam, low grade fever, mild darrhea,
secondary anemta, progressne weight loss plus «ystemic
effects of chromc wmfection Diagnosis 1s established by <-
ray findings of obhiterition of mucosal pattern, coar<ening
and polypoid changes and mgidity and narrowing of the
small intestine, sometimes with dilatation above the nar-
rowed area

A history of previous abdomal operations without 1m-
provement 1s frequent. In 114 patients, 209 previous opera-
tions had been performed Appendectomy was done 1 73
patients 1 16 of whom fistulous tracts later developed
These previous operations indicate that the disease was not
recogmzed and frequently was not diagnosed correctly at
laparotomy Some had as many as eight operations before
the true nature of the condition was recogmized.

Treatment of regional ileitis 15 difficult because of the
high recurrence rate The authors prefer primary resection
m most cases This was formerly done by the two-stage
Mikulicz procedure but more recently the diseased bowel—
1in most cases the termunal 1leum with cecum and ascend-
ing colon—has been resected with primary anastomosis of
the small bowel to the transverse colon Cecum and colon
have been resected because of frequent extension to the
colon Eighteen patients who previously underwent ileo-
colostomy subsequently came to resection because of con-
tinued distress Only five 1 this"series had ileocolostomy
as the primary operation done because of abscess or poor
general condition

Mortality 1n this series in which 243 resections were per-
formed was 246% (6 deaths) Operations totaled 269 with
7 deaths (26%) Thrty five later operations were done for

(1) Am. Surgecn 20 337 347 April, 1954 ;,
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recurrent disease. Thus recurrence rate proved by opera
tion was 15 7%, with evidence of recurrent disease based on
chinical and x-ray findings, this figure would probably be
doubled A recurrence rate up to 30% can be anticipated if
cases are followed 5-10 years

Radical resection of the diseased bowel 1s the only method
offering mmprovement or complete relief High recurrence
rate after resection or other operation imdicates that addi-
tional medical treatment 18 necessary eg a rest cure of six
months or longer after operation with emphasis on ade
quate nutntion medication to reduce mntestinal motility
prevention of anemia and promotion of optimal mtestinal
function ACTH and cortisone have not affected progress
of the disease but may 1mprove nutritional status and well
being Antibiotics and sulfanilamides have no demonstrable
effect on the primary inflammation but may inhibit secon
dary bactenal growth.

Late Results in Surgical Treatment of Regional Enter
1tls 1n 24 patients were analyzed by Willam L Dyson
Phulip ] Hodes and Jonathan E Rhoads? (Umv of Penn
sylvama) Two died before discharge but in neither was
it possible to resect the diseased bowel Sixteen patients
were re-examined two were reported on by personal phy
sictans one felt so well that she refused to return for exam
mation one had been examined 10 years after operation,
and two had died of the disease Time between operation
and follow up was 2 20 years average, over 7 years

At the time of operation 14 of 22 (64%) had diarrhea
Anemia was not present in the majonty A mass was p
pable preoperatively 1n 15 Six had external fistulas other
than about the anus all following a previous abdominal
operation Recurring abdomunal pain (mn 21) was the com
monest symptom

In 18 the involved termupal ileum and part or all the
night colon was resected. Three were secondary two follow-
g transection of the 1leum and one a side to-side anasto-
mosts There was no operattve or long term mortahty Chn
1cally good results were obtamned n 17 of the 22 patients
though at least 25% said they had exacerbation of diarrhea

(2) Penowylvania M J 57 433438, May 1934
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with emotional stress, and careful questionming clicited tins
finding 1 another 20%

A-rays of 21 patients showed no cvidence of recurrence
m 9 (43%) and defimte recurrence mn the large or small
bowel 1n 12 (4355), though 7 had climeally good resuits Re-
currence always began at the anistomosis and extended
proxtmally a vanable but usually short distance Two had
additional extensive imvolyement of the large bowel No
skip 1reas were demonstrated in recurrences, suggesting
that most patients with recurrence can have further resec-
tion 1f disabling symptoms develop later

The authors conclude that i1n acute regional ententis
(inflammation without gross fibrosis), chance of sponta-
neous resolution 18 so great that resection 13 not indicated
even if the abdomen has been opened because of another
diagnosis  Substantial discrepancy exists between recur-
rence judged roentgenclogically and climically Radiograph
1c evidence of recurrence was present in more than 50% of
cases follon ed over 5 years although 77% had goed clinical
results after an average of 7.3 years Three of five poor
chimical results (including two deaths) occurred early in the
series 1n patients for whom primary resection and anasto-
mosmis was deemed snadvisable whereas 87% of patients
with one stage resection had good chinical results

Reflections on Regional Tleitis 20 Years Later Burnil B
Crohn and Henry D Janowitz? (Mount Sinan Hosp, New
York) feel that their experience with 562 cases and that
of others justify the classification of regional ileitts as a
pathologic and chmical entity The disease primanly 1n
volves the terminal ileum although other portions of the
small intestine and rarely the large intestine mav be in-
volved.

Famulial allergic and emotional factors have been 1mph
cated 1n the etiology A noncaseating, tubertle-like granu-
loma 18 the charactenistic lesion although there appears to
be no relation to tuberculosis or sarcordosis Negative
reactions to the Kveim skin test for sarcoidosis have been
reported.

The disease occurs 1n all ages and both sexes Unlike ul-

() JAMLA. 1561221 1125 Rov 27 1954
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cerative colitis, 1t does not usually cause disturbance of
menstruation or pregnancy Fistula formation 1s common.
The apparent relationship of this disease to chronic non
specific ulcerative colitis, which occurs 1n about 5% of pa
trents 13 unexplained.

The acute variety of ileitis which predominates in child
hood usually clears completely Patients with well estab-
Lished termmal ileitss may have remissions but few have
complete healing Diagnostic x-ray features are areas of
rigid pipe stems and blunting and thickeming of mucosal
fields with cobblestone reticulation Differential diagnos:s
includes 1leocecal tuberculosis, carcinoid endometnal 1m
plants and, occasionally, lymphosarcoma and sprue syn
drome

In the absence of specific therapy all medication 1n
cluding corticotropin and cortisone, 13 simply supportive.
Frequent recurrence of 1leitis following surgery 1s leading
to a re evaluation of criteria for operation It 18 thought that
surgery should be deferred until the disease 18 quiescent 0f

burnt out and should be restricted to the complications
of the digsease

observaty f umusual wnterest and im-
pottans becasse they come oo D Cretms who frst deatribed the co-
diﬁmTOlhcmdmofthmbookwhommmlﬁsoﬁgﬂgﬁ
surgical treatment should be deferred tntil the disease is t
should be of particular mtcrcst.-——Ed.}

Gastrojejunal Ulceration. Tilden C Everson and Max J
Allen* (Univ of Ilhinois) report 90 gastrojejunal ulcers
of which 46 occurred after gastroenterostomy 31 after par
t1al gastrectomy and 13 after gastroenterostomy and vagot
omy Estimation of the extent of previous gastric resectiont
by measuring the surface area of the residual stomach from
available x rays of patients whose ulcers followed gastrec
tomy indicated that gastric resections vere less than the
recommended 75-80% in all patients so measured Insulu&l
tests suggested that all 13 patients whose ulcers followe
vagotomy had not had complete section of the vagus nerves

The major symptoms of gastrojejunal ulcer were paint m
78 patients hemorrhage 1in 55 vomting 1n 39 nausea 11:
26 weight loss 1n 18 diarrhea 1n 12 and anorexia 1n 3 Abou
half the patients with ulcers following gastrocntcrostomy

4) ARMA Arch Sury 69 140-147 Anguost, 1954
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about 1 1n 3 had no demonstrable abnormality, whereas 4 n
7 were considered to have mesenteric adenitis Three with
tubal disease, two with ruptured ovaman cyst, one with
Mechel s diverticulum with volvulus and one each with ab-
scess of the ileal mesentery and primary peritomtis pre
sented clnical and laboratory findings similar to those of
appendicitis Conversely operation might have been avoided
m three with dysmenorrhea subjected to appendectomy
during the second day of their menses and in four with tr1
gonitis gastroenteritis pyelonephnitis and overdistended
bladder, respectively if they had been more carefully eval
uated In 11 patients some form of appendicitis was mis-
diagnosed at admission and 4 operated on electively for
imnterval appendectomy” had acute or subacute appendi
atis at time of laparotomy, a positive diagnostic error of
4% Among patients undergomng “interval appendectomy,”
20 of 24 subsequently located were reported improved.

In children the most reliable signs of appendicitis are
abdominal pamn, vomiting low grade fever leukocytosis
increagsed spasm of abdomnal musculature on the affected
side and localized tenderness Dimimshed or absent pen
stalsis and extreme rectal tenderness or rectal mass are
significant findings From a companson of mortality figures
of previous years 1t 18 concluded that antibiotics have helped
materially 1 reducmg the mortality rate. Although at
tempts must be made to lower the rate of diagnostic
error caution should be exercised lest the rate of positive
diagnostic error and thereby the mortality rate be 1n
creased.

Acute Appendicitis Study of Cases before and after Ad
vent of Chemotherapy and Antiblotics 18 reported by Robert
A Hamrnick and Carl D Brannan® (Fairfield Ala.) Group
1 consisting of 757 cases treated surgically before use of
chemotherapy and antibiotics was compared with group 11
722 sumilar cases treated after these agents became available
(1946-51) Mortahty n group I was 594% in group 1I
069% Deaths from acute perforation were reduced from
129 to 34% and are being reduced still further, and those
from surgery without perforation from 3% to 0 Postopera

(6 JALA. Allams 23 275-283 May 1954
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tive mortality 1n group 11 among 511 winte patients was
019% contrasted with 19% among 211 Negroes All post-
operative deaths in group IT were in males Acute inflimma-
tion of the appendix, on the average, occurs six to eight
years earhier 1 females than in males

There were no postoperative deaths from appendiatis
during the last two years of the 1946-51 series, when 338 pa-
tients were operated on, mcluding 64 with perforation From
October 1, 1951 to Sept. 30, 1953, 214 additional operations
for acute appendicitis were performed, 206 were appendec-
tomtes (16 mnterval appendectomies) and 8 were simple
dramage for appendical abscess One death occurred n a
Negro after emergency appendectomy for perforation The
six deaths occurring after 1946 were among the 196 oper-
ations (3 1%) performed for perforated appendixes In the
entire senes, 49 5% of operations for perforation were mn
Negroes, and five of the six deaths occurred mn Negroes
There were no deaths following 740 consecutive appendec-
tomies for appendicitis without perforation performed in
1936-53

Bestdes chemotherapy and antibiotics, improved physio-
biologic care and anesthesia early ambulation, supplemen-
tary vitamin therapy and omission of morphine are credit-
ed with contnibuting to the decreased mortality

[It is gratifying to be Informed that, due to the asmstance of the
entiblotes In addition to the well established surgical pr 1

the
ty from appendicitis {s fimally making a mgnificant decrease—FEdg.]
Diverticulosis and Diverticulitts of Vermiform Appendix,

according to George A. Higgmins and Willam E Burger®
(Kansas City Mo), are uncommon occurnng abopt
once m every 200 appendixes Appendical drverticula may be
classified as congenmital and acquired The latter are of in-
flammatory or nonmflammatory ongin although it 1s often
difficult to determme the precise manner of formation. In
congenital diverticula, all layers of the bowel wall are re-
tamned mntact while the acquired show s no musculans laver
Diagnosis 1s seldom made climcally Small diverticula often
are overlooked by the surgeon at operation, and most re-
ported cases have been found by the pathologist. The
exact nature of these outpouchings 15 controversal al-
(7} Am. Surgeon 20 637-641 Jume, 1954

~
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though it 18 clear that they are not merely an extension of
diverticulos:s of the colon

Man, 57, was hospitalized because of abdominal parn for four days.
Symptoms began as genernlized abdominal discomfort with pausea
and vomiting and became localized 1 the right lower quadrant.
Two months previously x ray after & barium enema had shown no
abnormahities

He had marhed right lower quadrant tenderness night rectus
spasm rebound tenderness and referred tenderness to the mght
lower quadrant but no tendernmess on rectal examumation. White
blood cell count was 20 100/cu. mm. with 90% peutrophils. Urd-

;‘llfllgllllllll‘;llnnlcglluullgl]uuy' """8"]"“'“9" uull,l;rnf

115 —Appendix_showing multiple dl. the most proxicu! roptured
(cWF‘-;ayotnmtn..cLA.ndnu# T s et 20 637641 Jmae:
1954

mlyms showed 1+ albumin and 80-100 white blood cells/high
power field

At surgery a little purulent exudate was found on opening ﬁ:i:
perttoneum The appendix was retrocecal Five diverticular project
from the anumesenteric border (Fig 115), one acutely o
and perforated. All diverticula commumeated with the IPP@d{cd
Iumen which was patent throughout. Microscopic stndies eveal
normal appendical mucosa. The perforated diverticulum sh
acute hemorrhagic mflammatory changes and the other diverticuld
extensive scarring and round cell infltration.

Postoperative course was uneventful A repeat urinalysis 377”{
normal results and o tarjum enema agam revealed no diverticula o
the colon.
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Congenital Defects in the Pelvic Parasympathetic Sys
tem. Orvar Swenson® (Tufts College) describes Hirsch-
sprung’s diccase as dilatation of the large colon due to an
mactive colon segment that obstructs the penstaltic wave
Absence of parasympathetic ganghon cells 1n the colon ac-
counts for the absence of peristalsis The involved segment
15 the descending colon with extension down to the inter-
nal sphincter In Swenson’s experience there 1s total ab
sence of ganglion cells except in the transition zone adja-
cent to the normal colon

Review of 150 cases of Hirschsprung s disease res ealed
symptoms dating from birth in all The sigmoid colon but
not the rectum was impacted with feces A barium enema
must be used to confirm the diagnosis Diagnosis m new-
born babies and infants under age 6-8 months 1s difficult.
It can be proved by absence of ganglion cells 1n a biopsy
specimen of the colon wall through the rectum

Treatment of Hirschsprung s disease consists of resection
of the mvolved aganghonic colon, usually without prelim-
inary colostomy The multiple stage procedure using colos-
tomy, 1s reserved for extremely 1ll and emaciated patients
A colostomy, 1f needed, should be performed 1n the left colon
at the level of the junction of the aganglionic and normal
colon Patients are prepared for surgery by daily enemas for
three days before hospital admission and chemotherapy 1s
not used To preserve a good blood supply to the proximal
line of resection the splenic flexure must be freed and the
left colic artery divided.

A few patients with extensive lesions have been treated
by resection of the rectum and rectosigmoid and anasto-
mosis of the 1leurn to the anal canal with good results The
anastomosis must be watertight or leakage and pelvic 1n-
fection may occur The muscular coats of the two seg-
ments are first approximated with interrupted 5-0 silk placed
completely around the bowel and all sutures are tied be-
fore the promumal segment 13 opened. The proximal end 1s

(8) Arch Dix ChiMhood 30 17 February 1955
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then opened and the mucosa of the two segments 1s approxi
mated with interrupted chromuc catgut sutures

Operative complications n the 150 cases were anastomo-
518 leakage (3 cases), minor strictures (6) and a rectovag
inal fistula (1) Of 20 patients under age 6 months 4 died
postoperatively, and of 130 over age 6 months 1 died post
operatively

Patients with Hirschsprung’s disease do not tolerate in
fections well, especially gastrointestinal infections and
must be carefully treated to avoid dehydration Fecal in
continence has not occurred except for some soiling 1m
mediately after operation Removal of the agangliomc seg
ment of bowel does not lead to impotence

Some patients with Hirschsprung s disease have bladder
dysfunction, mamfested by greater capaaty and less wig
orous detrusor contractions Some patients also have meg
aloureters The urmarv difficulty 1s due to absence or de-
crease of parasympathetic ganglion n the bladder and ure
ter Treatment includes extensive resections of the bladder
neck, frequent voiding and control of infections Pertodic
residual determinations and urinalyses should be made.
Operations on the lower ends of the ureters are not advis
able

Hurachsprung’s Disease in the Neonatal Period is dis
cussed by Th Ehrenpreis® (Rarohnska Hosp Stockholm),
on the basis of 10 cases Five patients died, four before
age 174 years Symptoms and physical findings differ from
those 1 older children and diagnosis may be difficult. In
all 10 cases there were repeated attacks of mntestal ob-
struction with intervals of apparent health and radiologic
absence of typical megacolon and 1n all cases obstructive
symptoms subsided after a barum enema The length of
the symptom-free period varied between 1 week and 2
months Subsequently obstructive pertods alternated with
intervals of apparent health for varywg perods, until the
final transition 1nto the classic picture of chromc constipa
tion persistent ebdommal enlargement and absence of
vomiting and the typical radiologic picture of megacolon

Every newborn 1nfant with signs of low mntestmal ob-
struction should be studied radiographically First the diag

(9) Arch. Dis. Childhood 30.812, February 1955,
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nosis of intestinal obstruction must be confirmed 1n plamn
films by the presence of distended loops of intestine with
find levels Barium encma studies are then performed Ifa
distal small but patent part of the colon fills and the re-
mainder of the colon fails to do so, there probably 1s atresia
of the colon 1f the whole colon showsicharactenstic micro-
colon, there 13 total obstruction abosve the colon This might
be due to atresia within the small bowel or mecomum 1leus
A more or less normal or shghtly distended colon suggests
an obstruction within the distal part of the colon The tno
possible causes for such an obstruction are Hirsch-
sprung’s disease and mmple meconum constipation Im-
mediate differentration between these two 15 of no great
practical importance because the symptoms usually sub
side after the barum enema. Recurrences of obstructnne
symptoms suggest Hirschsprung’s disease, and repeated
barium enema will soon confirm the diagnosis

Resection of the aganghontc distal segment of colon with
anastomosis between the proximal dilated bowel and the
lower rectum 1s the only treatment which eradicates the
cause of the disease. As long as the disease presents as
attacks of recurring intestinal obstruction with mtervals of
apparent health, treatment 1s not necessary, except for oc-
casional enemas or colomic irmgations The operation can
usually be performed 1n one stage.

Surgical Pathology of Ulcerative Colitis, as observed 1n
120 colectomy specimens, 18 described by Cuthbert E, Dukes?
(St. Mark’s Hosp,, London) Ulceratrve colitis seems to
start most commonly n the rectum and pelvic colon spread-
g back gradually toward the cecum Sometimes only a
short region 1s affected the bowel proamal appeanng
healthy In a severe case the colon 1s contracted down, both
n length and diameter, and the wall 13 usually thickened
and ngid Extension into the terminal ileum may occur if
the ileocecal valve 18 ulcerated or fibrotic. The whole mu-
cosa 1s usually deep red or purple, with scattered petechial
hemorrhages Ulceration may cause narrow gutter-like de-
pressions extending longitudinally and separated by ndges
of surviving mucosa. Stretches of bowel may be completely
denuded of epithelum During quiescent phases the mu-

(1) Aan. Roy Cell Surgeons England 14 2389400 June, 1554 -
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cosa may be brown smooth or granular with pinpomt ul
cers vistble only with a microscope or magnifying glass

Microscopic examination nearly always proves that ulcer
ative colitus 1s more severe and extensive than gross ap-
pearance ndicates Mucosa and submucosa are congested,
with dense infiltration by lymphocytes and plasma cells and
occastonal eosinophils Tiny abscesses buried deep mn the
mucosa are characteristic most of these crypt abscesses
eventually discharge into the bowel but others may rup-
ture into spaces between crypts, underminmng surface ept-
thelium If ulceration extends to the muscle coat 1t may
cause spasm giving rise to stricture. That strictures may
be due to muscular spasm explains why they sometimes
disappear radiologically Eventually, a long standing deep
ulcer may cause fibrotic scarning and permanent stricture
Polypoid mucosal tags are found mn about 10% of long
standing cases

If only the surface layer of mucosa has been mjured heal
g seems to follow quickly by proliferation of surviving
glandular epithelium at the bottom of the crypts Healing
15 slower 1f an ulcer has extended through the whole depth
of mucosa First evidence of healing 1s a thin film of
eptthelium creeping across the ulcer floor from the margi.
This pavement like epithelum later gives place to cubodal
and columnar cells and finally to mucus secreting epithe
linm of ‘goblet-cell type.

Sometimes durmg mucosal repair fragments of glandular
epithelium may become detached and buried m the sub-
mucosa or muscle coat. Misplacement of epithelium may
be a predisposing factor in development of caranoma and
may explain why the first focus of malignancy may be 1
the submucosa beneath intact mucous membrane

Incidence of intestmal cancer secondary to ulcerative co-
litis varies with severity and duration of the colitis In the
120 consecutive colectomy specimens cancer was found in
7 (58%) Average age of patients was 42 In patients 1
whom scvere ulcerative coliis has lasted more than 10-15
years cancer becomes a defimte nsk

Cortisone in Ulcerative Colitls Preliminary Report on
Therapeutic Trial. S C Truelove and L. J Witts? (Rad

@) Brit. Al ] 275378 Aug 14 1954
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chffe Infirm, Oxford) studied the cffect of corticone orally
m ulcerative colitis by treating 109 patients wath cortisone
and 101 with placebos No similar investigations have been
reported before.

The physian an charge of the patient did not hnow
whether cortisone or a placebo was 1ssued It was judged
that 1if he assumed that every patient mught be recenving
cortisone, and 1f he also had the night to stop treatment
any time he considered 1t likely to be domng harm, such a
blind tnal was justified because of the greater value of 1ts
results Routine medical treatment could be used 1n addw-
tion to spectfic therapy at the physician’s discretion

Cortisone was gnven for six weeks, 100 mg /day, to 38
patients An cqual number received the same amount for
two to three wechs only, followed by 50-75 mg /day Sev-

Errect or Taramyext ox WiHoLE Seatrs -
Crixicar_ Starx Coattsoxt CoxTror
ar Exp or TrraTWext Grovr Guour
Remission 45(41 3% 16(158%
Improved 30(T7.5% 25(248¢%
No change or worse 34(31.2 60(59 4
Total 109(100%) 101(100%)

X3=212. o=2 P<0.001

cnteen recenved more than 100 mg cortisone daily and 1n 16
the therapy was discontinued before completion

Results shown in the table, demonstrate that patients
receiving cortisone enjoyed a clearcut advantage over those
on placebos Thus about two of every five on cortisone were
m choical remission at the end of six weeks' treatment,
compared with less than one of every six getting placebos
A small number treated with cortisone relapsed shortly
after the treatment. Of 27 patients in remmssion at the end
of treatment with cortisone, 2 relapsed shortly afterward,
of 18 who were ‘improved, 2 had an exacerbation when
treatment ended

Perforation of the bowel occurred 1 only two of the
control group Massive intestinal hemorrhage developed m
one recerving large doses of cortisone Twenty-three pa-
tents 9 of the cortisone group and 14 of the controls under-
went ifeostomy during or shortly after treatment because
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of failure of medical measures Fifteen deaths occurred dur
ing or soon after treatment, 5 among the cortisone group
and 10 among the controls Seven of the deaths were among
patients who underwent ileostomy

Differences between the cortisone and the placebo gromp
are not statistically sigmficant. However the over-all chin
1cal picture, changes in sigmoidoscopic appearances and
m bartum enema findings, resort to surgery because of
failure of medical treatment and incidence of early deaths
all indicate that cortisone 13 beneficial mn acute ulcerative
colitis

Surgical Treatment of Ulcerative Colits F Deucher®
(Umv of Zurich) believes the safest and quickest way to
handle ulcerative colitis resistant to treatment 13 colectomy
with 1leostomy both performed 1n one stage. This pre-
vents msidious late development of cancer 1n areas of ul
ceration which may occur 1n 50% of the patients If 1
volvement of the rectum does not subside and causes fur
ther symptoms, amputation must be considered.

Termunal ileostomy without colectomy 13 of little valae
as the changes 1 the colon may perast for years and lead
to bleeding perforation or cancer long after ileostomy Pres
ervation of the ascending colon in left-sided colitis may
lead to relapse and seldom should be done In regional co-
lit1is when the rectum 1s not affected, subtotal colectomy
or ileorectostomy can be performed

Indications for emergency surgery m ulcerative colitis
are (1) perforation with localized tenderness and greatly
distended colon m x-ray pictures (2) hemorrhage, if
abundant or frequently recurrent (3) obstruction with
tleus 1n acute and chromic cases (4) acute cohtis with to¥
emia, if there 13 no improvement after three weeks of medt
cal management.

Elective surgery 1s indicated m (1) patients resistant
to medical treatment (2) young patients, as long term prog
nosis 18 always poor and developmental disturbances must
be prevented (3) regional colitis before the rectum be-
comes mnvolved (4) local complications (strictures proct-
t18 incontmence and anal fistulas) (5) general complica
tions (8epsts anemia arthntis pyoderma amyloidoss, mndo-
cychitis, fatty liver and cirrhosis)

(3) Dentscha med. Wehnachr 79 1441 1445 Sept 24 1934
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Rectal control may be restored and the slcostomy opening
closed only if the diseased colon 1s completely removed
This 1s feasible and has good results in regional colitis
when the rectum s presenned In total colectomies, a loop
of the ileum may be mobilized to replace the rectum Siv
months to a year later the new rectum 15 anastomosed with
the sleostomy loop Howerer, the bowel movements, six to
aight a day, will be loose at first and may cause skin dis-
orders around the anus An 1ileostomy opening with use of
a proper bag may cause less inconiemence than an anal
1leostomy

Surgical Treatment of Chromic Ulcerative Colitis Skin-
Grafted Tieac Stoma, B MMarden Black and P Richard Shollt
(Mayo Clinic) state that success of surgical treatment of
this condition 1s limited by the problems associated with
the 1leac stoma The skin grafted ileac stoma has largely
elimmated the complications of prolapse and cutaneous ir-
nitation, decreased early dysfunction of the stoma and made
1ts management easier for the patient It has not solved
the problems of obstruction within the abdominal wall or
the abdomen, abscesses and fistulas or excessie ileac dis-
charge.

The skin-grafted stoma differs from the usual type
that the segment of ileum extends 6-8 cm beyond the skin
of the abdominal wall and the protruded bowel 13 covered
with a sphit thickness shin graft (Fig 116) Application of
the graft adds no nish to the procedure The graft must
extend from the abdominal skin to the tip of the stoma 1n
one unbroken sheet and must be reasonably thick to with-
stand the trauma of the applance The spigot like stoma
must be at least 6 cm. long to function adequately

In 130 patients with ulcerative colitis treated surgically
procedures vaned from the formation of an ileac stoma
only to ileac stoma and total proctocolectomy n one stage.
The procedure of choice 1n good risk patients 1s the one
stage operation There were nine postoperatine deaths
three patients were cxtremely debilitated, two had pul-
monary embolism and cardiac arrest, one had metastatic
carcinoma, two died of stomal dysfunction and one of shock.

In 33 ileostomies without skin graft, 12 patients had no
complications 9 had temporary stomal dysfunction 4 had

(4) AMLA. Arch, Sury 631454462, April, 1954
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likely to retain hydrogen on equivalents when the amount
that a certamn quantity of urine removes from the organ
1sm 15 moderate and especially if 1t 18 small 1n proportion
to total osmotic activity of urine, e g, 1f rate of urne flow
18 fairly high and osmotic activity still considerable.

Absolute net reabsorption of urea was almost constant,
independent of urea concentration Percentile net reab-
sorption, accordingly was lowest at high concentration
of urea or large final volume. Rates of penetration of fud
mto ntestine and of urea out of mntestine were deterrned
by osmotic activity and the urea gradient both of which
depended on urea concentration m unne introduced Thus
retention of urea 1s likely to occur in patients with uretero-
colic anastomoses if urine 1s hypotonic.

The considerable percentile net reabsorption by the colon
of chlonde and urea when urine 1s not concentrated by
the kidneys to hypertomicity and of hydrogen ion equiva
lents when acidity 18 moderate seems to be essential for
development of hyperchloremic acidosis and clevation of
blood urea following ureterocolic anastomoses

[This study 18 very important 1n view of the mcreasing mumber of
ureterocolic anastomoses that are bemg made—Ed}

Trends In Surgical Treatment of Diverticulitis of Colon
are discussed by Foster L. McMillan and Robert W Jamue-
son® (Umv of Ilinois) There are several serous com
plications of diverticulitis Perforations the most common
may subside 1f small slowly forming and walled off but
they frequently recur When medical management 18 mnot
promptly successful a right transverse colostomy 18 mndicat
ed, with mncision and dramnage of abscesses Acute perfora
tion mto the peritoneal cavity more common than realized,
requires dramage and colostomy Obstruction from fibrotic,
edematous or granulomatous stenosis or distortion of the
colon may require colostomy 1if intubation enemas and an-
tibiotics are not successful The potentially lethal complica
tion of partial or complete adhesive small bowel obstruc
t1on must be considered when obstruction 1s assocated with
diverticulitis  Failure to use prompt surgical treatment
leads to disastrous results Results of treatment of external
or nternal fistulas associated with diverticulitzs without re-

(6 S. Clim. Nexth Amerkca 35 159173 February 1955
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section of the diseased colon, are discourging Inability to
differentiate carcinoma from dnverticulitis 1s one of the most
defimte indications for resection Bleeding may be severe
enough to warrnt operation If diverticulitis 1s not con-
aistently controlled by a good medical program, 1t 1s dis-
abling and hazardous In patients under 50 years dwverticu-
1itis tends to be more sesyere, and resection 18 mdicated while
the patient 18 1n good condition Unexplaned unnary symp-
toms 1n cases of known diverticuhtis or severe residual
deformity of the sigmoid arc other indications for surgery
Cecostomy as definitive treatment or preliminary opera-
tion 1n staged resection 18 frequently nadequate and un-
satisfactory Colostomy should be used as 1 palliative oper-
ation of necessity or as part of a staged resection A pa-
tient s poor condition, due to disease or debility associated
with advanced pge, may prohibit any procedure other than
a palhative colostomy Closure of a colostomy without
resection of the involved colon frequently results in further
serious exacerbation of the disease or 1ts complications
There 13 evidence that the best surgical treatment of
diverticulitis 15 wide resection of the diseased colon with
re-establishment of the continmity of the bowel in one
stage If preparation of the bowel or integrity of the anas-
tomosis 18 not entirely satisfactory, surgery should be done
1n two stages by a supplementary nght transverse colos-
tomy at the time of resection and anastomosis The colos-
tomy may be closed later if no comphcations develop The
three stage procedure is safest if the patient s condition 13
critical or precanous due to diverticulitis its comphications
or other diseases Colostomy 13 performed at the first
stage, with incasion and drainage of an abscess or the pen-
toneal cavity Resection and anastomosis usually can be ac-
complished safely in three to four weeks followed mn an-
other three or four weeks by closure of the colostomy
Diverticulitis and Carcinoma of Colon Differential Di-
agnoms may be extremely dufficult at times For this rea-
son, Bentley P Colcock and Robert E Sass? (Lahev
Clinic, Boston) reviewed records of the symptomatology
and findings 1n 50 consecutive patients who required sur-
gery for diverhculitia and 50 with caranoma of the g -
() Surg, Gyuee. & Obst. 99 627633 November 1954
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moid There was no sigmficant difference in age or sex
mcidence m the two groups Abdominal pain was more
common with diverticuhitis (74%) than with carcinoma
(26%) Rectal bleeding occurred 1n 64% of patients with
carcinoma and m onlv 22% wath diverticuhitis Nausea and
vomiting chills and fever were more frequent i patients
with diverticuliis and constipation was more frequent
with carcinoma Average duration of symptoms was ap-
preciably longer i patients with diverticulitis Abdomimal
or rectal masses were felt in about one fourth of the pa
tients 1n each group but abdominal or rectal tenderness
was more common 1 divertrculitis

Laboratory data were of no help in distingushing the
two conditions and proctoscopic examination was of little
help when the lesion could not actually be seen. % ray
findings were typical of mahignant disease in 76% of the pa
tients with carcinoma In 58% of patients with diverticult
t1s a definite diagnosis could be made In additon, 14% of
patients with diverticulitis showed evidences of perfora
tion and fistula formation and a presumptive diagnosis of
diverticulitrs could be made None of the catcinoma patients
showed such changes on barium enema study In 18% of car
cnoma patients some evidence of diverticulitis was found
by < ray study and m 16% of patients with diverticulitis
carcinoma could not be excluded In addition 10% of pa
tients with diverticulitis and one patient in the carcipoma
group were found on barim enema examination to have
complete obstruction and the length and character of the
defect could not be determined

Even when the process was exposed at operation diag
nosis was often difficult. An equal number of patients 12
the malignant and nonmalignant groups showed evidence of
partial obstruction caused by a hard mass 1n the sigmoid of
rectosigmoid Advanced carcinoma of the sigmoid 18 fre
quently associated with marked wflammatory reaction pis
the surrounding peritoneum and retroperitoneal tissues
Sigmficantly more patients with diverculitis had actual
perforation with abscess formation (40%) than did patients
with carcinoma (6%) and 34% of patients with divertict
Jitis had evidence of fistula formation between colon and
vagina or between colon and bladder or small bow el
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Colome Bleeding and Diverticular Discase of Colon Carl
5 1loar and Willlnm T Bernhard® (Peter Bent Brigham
Hosp ) reviewed the records of 385 patients with diverticu-
losis and diverticubtis Thirty eight had careinoma of the
colon and rectum, but wn only 14 was 1t n the area of di-
verticula

Of 111 patients with dinverticulitis but not carcinoma
31 had only occult bleeding and were not anemic, 9 had
gross blood or guinc positine stools, and 2 had massne
rectal bleeding which required immediate surgery Of 236
patients with dincrticulosis but not carcinoma 39 had rec-
tal bleeding Of the 39 18 passed bright red blood before
hospitahzation, and 21 with dnerticulosis proved by bar-
mm encma had guaiac-positine stools and no chnmical or
roentgen evidence of 1ny other bleeding site

The authors report 1n detasl four cases of massine bleed-
g associated with dinerticulitis in three men and one
woman aged 62-72 In Case 1 four of five sectioned
diverticula found on the resected specimen of sigmoid colon
showed granulation tissue replacing part of the mucosa,
the lining of one was superficially ulcerated, with hemor-
rhage into the granulation tissue. At autopsy no other
source of rectal bleeding was found mn the gastromntestinal
tract In Case 2 barium enema showed an area of spasm
n the sigmoid colon and numerous scattered diverticula
No bleeding occurred after operation, but the patient
died on the third postoperative day autopsy was refused.
In Case 3 the surgical specimen show ed extensive diverticu-
htis with edema and induration several diverticula were
ulcerated Autopsy showed no other source of bleeding
In Case 4 the resected specimen showed chronic diverticu-
litis but no definite bleeding pomnt. Five months after oper-
ation there had been no recurrence of bleeding

In massne rectal bleeding early operation 1s essential,
especially in elderly hypertensive patients 1f the upper
gastromtestinal tract 18 clear ulcerative colitis 13 absent
on practoscopy and diverticula are found on -ray

Carcinoma of Colon Analysis of 1000 Cases with Par-
ticular Reference to Polyps and Multiple Carcinoma. John
D Stenstrom and Hugh S Ford® (Victona B C) reviewed

(8) Surg., Gyoee. & Obet. §9:101107 Joly 1954
(®) Am. J Burx 28.200-206, July 1954
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the records of 560 males and 440 females with carcinoma
of the colon seen between 1933 and 1953 There was no
significant difference 1n the site of the lesion m respect
to sex. The lesions were 1n the sigmoid, rectosigmoid and
rectum 1n 70%, night colon m 17 5%, left colon m 65%
and transverse colon 1n 5%, the appendix was wvolved 12 2
cases and the site was not determined 1 12 Two or more
carcinomas were present 1o the colon at the same time m
43 cases and at different times in 5 These tumors were
considered separate primary carcinomas The commonest
sites were the rectum and sigmoid followed by the rec
tum rectum, night colon right colon and night colon trans
verse combinations in equal frequency Frank massive
lesions were present in 26 cases and one massive lesion
and malignant satellite or distant polyps in the others
Benign satellite or distant polyps were present i 45% of
the multiple lesion cases Twenty five females and 23 males
had multiple lesions

Benign or malignant satgllite and distant polyps were
present m 110 cases of the colonic carcinoma group Seven
cases were associated with chronic uicerative cohtis and
four with hereditary polyposis The latter were all cases
of multiple carcinoma.

The presence of one colomic cancer should alert the physt
can to the possibihty of another primary colomc cancer
Colonic polyps are probably precursors of colonic carct
nomas and should be treated They are often symptomless
Endoscopy at the time of resection 1s useful in determuning
the presence of polvps The concept of left hemicolectomy
for all left sided lesions 13 based on sound pathologic facts

Abdominoperineal Resection with Sphincter Preserva
tion for Carcinoma of Midrectum. John B Waugh Ed
ward M Miller and Frank T Kurzweg! (Mayo Chmec and
Found.) review data on 101 men and 64 women (average
age 57) on whom this operation was done. The caranomi
was never more than 15 cm above the anal margin It was
5-10 cm from the anal margin 1n 81.2% of 160 patients with
proctoscopic data and mn 603% of 131 surgical specimens
Most lesions were ulcerative and all were of the adenocar
cmoma tvpe Regional lymph nodes were metastatically

(1) AJA Arch Snrr 68 469485 April, 1904
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wavolved 1n 46.7% of cases, and there was venous mvolve-
ment 1n 615 Carcinoma cells nfiltrated the penmeural
lymphatics i 48% Operation was carried out for palla-
tion 1 127% because of liver metastasis Average length
of extirpated specamens was 25 cm

TecniNic—dAbdomnal phase —Through a left lower obligue 1n-
cision, the medial and lateral sheaths of the sigmoid mesentery are
incised to the bladder (or uterus in the female) and the ureters
1dentified. The infenor mesentenie vessels are severed just distal to
the left colic branch The rectum 1s mohihized posteriorly to the

by disscction in the presacral space and level and extent of
the icalon are determuned. The rectum 18 dissected free anteriorly
(below prostate in men and lower part of vagina in “oman, and
laterally, all ensheathing perirectal fat belng included. The lateral
ligaments of the rectum and nuddle hemorrhoidal vessels are severed,
The point 1n the midsigmoxd colon proposed for the new anus is
{ocated and dissection of the mesentery continued. As many vascular
arcades are interrupted as are necessary for mclusion of as much
mesentery as possible tn the en bloc resection of the rectum and
rectosigmoid and to allow further mobilization of the sigmoid
colon. blood supply to the proximal half of the sigmold i3 re-
tained by preserving the marginal artery The serosal surface of the
proposed side of the “sigmoid anus’ 18 cleared of fat. A heavy mik
tie is placed around the rectum just below the lower limt of the
fesion and the redundant portion of the bowel {s pacled into the
pelvis. A new pelvic peritoneal floor 13 constructed around the
sigmoid and the abdominal incision closed.

Penineal phase —Two procedures have been used. In method A,
used 1n 63 19, of cases, a arcular {ncision {s made 1n the perianal
skin, circumscribing the anal onfice. The anal canal is dissected
from the underlying external sphincter muscle bundles. The attach-
ments of the fevator to the rectal wall are severed. Posteriorly the
rectum 18 mobilized by wncimong ite Gbrous contection with the
coccyx. Anterforly dissection 1s completed by following the plane
of cleavage between rectum and prostate (or vagina) until the
leve! of abdominal dissection 18 attained. The rectum and lower
part of the sigmoid are drawn through the sphuncter orifice and
excised over a Payr clamp placed to allow a 1 1n. segment of viable
bowel to protrude beyond the perineal skin. The bowel 13 anchored
by suturing fat tags to the perineal skin. The clamp 18 removed and
% no 24 rectal catheter inserted mnto the sigmold.

In method B an incision 13 made from anus to coccyx, with
excision of the anus and preservation of the external anal sphincter
The mncwsion 18 developed through the levator into the
space and the sgmoid and rectum ere drawn into st. In 14 cases the
external sphincter was incised posteriorly rectum and apus were
removed and withdrawn sigmoid was brought out through the ex-
ternal sphincter In three this procedure was done withont ncismg
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the ‘?hmcta- In 32, the external sphincter was not divided the
bowel was severed above the internal sphuncter through the postenor
incision, and the sigmoird was brought out through the mtact anal
canal. In two endoanal anastomosis was performed and the sigmoid
drawn through the anal cuff and the suture line replaced internally

Surgical mortality was 3 6% Nonfatal postoperative com
plications occurred in 49.7% of cases, the commonest being
presacral mnfection unnary retention, bowel retraction or
slough, and cystitis Of 45 patients who underwent defim
tive surgery five years or more previously 51 1% were Ly
g of 20 with mnvolved regional lymph nodes, 30% were
living and of 25 without involvement, 68% Of 93 who un
derwent defimtive surgery three or more years previously
62 4% were living, of 41 with involved regional lymph nodes,
41 4% were living and of 52 without involvement 788% All
of six patients with venous involvement operated on 24
months or more previously have died. Average postoper
ative survival of seven of eight patients with perneural
Iymphatic nvasion was 12 months and one 13 living 3%
years after operatton Sphincter control 1s excellent 1n 10.3%,
good 1n 42 3%, fair 1n 24 8% and poor 1n 22 6%

There 18 little evidence to support the contention that
the external sphuncter must be sacrificed to eradicate pos
sible lymphatic extensions from carcinoma of the rectum
3 cm. of more above the levator am1 Combined abdoou
nopenneal resection with preservation of the anal sphincter
offers a rational treatment of carcinoma of the mudrectum
It may be used as well for lesions of the upper part of the
rectum for which anterior resection 18 not possible be
cause of obeaity or narrow pelvis If the procedure includes
the internal anal sphincter and ample resection of the sig
mo1d mesentery and the perirectal tissue 1t comstitutes a
sound operation for cancer with results which compare
favorably with those of the Miles operation

[More time will be required to settle the controversial question about
the mfety of preserving the external sphincter Perhaps 1n the meantime
itwou}dbeweniarunmuc.ofthepmmdmmukmmsdmﬂfhg
would prefer a colostomy to the pousibility of having preservatoa
the spt&nder 1f they were to be patients—Ed]

Disappearance, Probably Spontaneous, of Locally Inop-
erable Carcinoma of Descending Colon Report of C“j
1s presented by James O Fergeson and B Marden Black

(2) Proc. Staff Meet, Mayo Clin. 29 407-410 July 28, 1954
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(Mayo Climic) Spontancous cure, by necrosis and slough-
ing of the mvagmated segment of bowel, of an intussuscept-
ing caranoma of the colon 1s concenvable, but 1t 1s most un-
usual for 1 carcimoma infiltrated through and beyond the
himits of the colonic wall to disappear spontancously

Man, 45, was hospitalized for left lower abdomnal pain and

r3ISient culancous sinuses }ust above the left iliac crest. A year

ore, when pain first developed, a small tender fluctvant mass
appeared and was incised and drained, but sinus and purnlent drain
age persisted He had lost 40 1b but had no bowel symptoms Six

R
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Fig 117 —Tissws curetted from shmm, Hematorylneosin; XS0 (Courtesy
Ferrcam, 10" Tk, 37 3L Froc. S0 Yiewt v Qi Bt

months before admasmon colome obstruchon necesmitated colosto:
He appeared chromcally 1ll There was a colonic stoma 1n the nght
upper quadrant, and abave the crest of the ilium were two small
sintises draming pus and a hard, tender mass 1n the abdomen Just
medial to the left anterior superior ihac spine. X ray showed a
filling defect of the midportion of the descending colon. On curet
tage of the s:[u.n Fm{xf;uat%u tissue, probably of intestinal origin,
Was Tecover: i e len

tru’fted overed rgy!g ) on, considered moperable, was

wo years later he was climcally well, the sinuses

the mass 1n the left lower quadrant hadu:ﬂsa red, {mmma:g
the barium progressing through the descending colon as far as the
left ilinc crest. Barium from below advanced up as far as the mid-
portion of the iliac fossa. Between the points of obstruction was an
unfilled segment about 6 cm long Surgery disclosed no evidence of
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the previously proved lesion A segment of the lower part of
descending colon and mesocolon, about 6 cm. long, was mussing 1
the blind ends of the colon were mobilized and excised. No tun
tiasue was found on gross or microscopic exammnation. The &
were closed and a colocolostomy performed.

It seems most unhkely that the carcinoma disappeat
solely from x ray therapy It 13 more probable that i
colonic segment and its mesocolon disappeared by infa
tion and ultimate absorption The proximal colonic sto:
evidently protected the pentoneal cawity from fecal o
tamination and pentonmitis

{Spontaneous regressmon of caremama, although of course rare, is
:zme‘f]knm There 13 » rather coasiderable Literature on
ject.—!

PILONIDAL CYSTS AND SINUSES

Origin of Sacrococeygeal Pilonidal Stouses Based
Analysis of 463 Cases, Orra N Davage® (Univ of Mic
gan) states that the incidence of pilomdal sinus as c0
pared to other surgical pathologic specimens 1 rougl
1 500 The lesion 18 more common in males than n fema
and usually becomes apparent during the second or th
decade. Pilomidal sinuses tend to appear about five y&
earlier 1n females than n males

The pilomdal sinus opening on the cutaneous surfs
usnally continues nto a deeper portion, which 18 often
lated. Branching sinuses may be present. A stratified sqt
mous epithehal lming of varymg degrees of integmity,
found 1n about half the cases Hair shafts are found Iyt
loose 1n the sinus embedded 1n granulation tissue or pers!
mg deep m relatively mature scar tissne n almost th
quarters of the cases Har follicles are not found 1 t
wall of the smus The pathologic picture 1s that of
acute or chrome mflammatory dermal sinus Cellular
filtrations consist of polymorphonnclear leukocytes Iympt
cytes and plasma cells in varymmg proportions Fores
body gant cells 1n association with dead hairs are commt
Abscess formation deep 1n the tissues 1s present 10 0ver 9
fourth the cases

(3) Ao J Pah 30 1191 1205 Nov Dec., 1954
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The commonly accepted developmental or congemital the-
ory of pathogenests of prlonidal sinuses 18 rejected n favor
of the opimon that sacrococcygeal pilomidal smuses and
abscesses are acquired Similar pilomdal sinuses of the
sterdigital web as an occupational disease of barbers
provide strong evidence for a similar mode of ongmn for
sacrococcygeal lesions

The development of pilomsdal simuses 15 in tno phases,
as outhned by Patey and Scarff (1) an imtial phase m
which orgamsms arc introduced mnto the tissues, there
gwang rise to an mfection leading to smus formation, and
(2) the entrance of hairs into the sinna to produce the for-
agn body granulomatous reaction Subsequent cpithehiza-
tion of the sinus from the surface may or may not take
place. The closeness of the buttocks, constant friction of
the skin and clothing the accumulation of desquamated ept-
thelium, haws and sebaceous material and possible care-
lessness 1n personal hygiene make the internatal region pe-
cularly vulnerable to the formatron of crypts as a result of
slan inflammation, Once formed, the negative pressure of
the area may force hars mto the pit.

{An mieres hypothesis that is certarly contrary to the usml con
cept of the o —Ed.

Pilonidal Disease Review of Literature and Method of
Closure are reported by James S Denning John F Fred-
enick David Gold and Edgar J Poth* Defects of the open
method led to search for a closed procedure that would per-
mut adequate examion, strict hemostasis obliteration of
dead space, closure without tensson and construction of a
vascular pad over the sacrum and coccyx. From January
1951 to Apnl 1953 the authors observed over 500 patients
with pilonidal disease at USAF Hospital, Lackland Aur
Force Base San Antomio Tex., 209% were returned to duty
without treatment or were separated from the service. Un-
il September 1952, all patients operated on were treated by
the open method with average postoperative hospitaliration
80 days In September 1952 modification of the musculo-
iafrnal proc_egun: was maugurated.

EcBNIC—Under ¢pinal anesthesia, with the
Jack-knife positon, th‘:pc‘)-;t 13 uu:ueda'm omne dhp?:ﬁ:!oclt to the
sacrococeygeal fasea (Fig 118 B) Hemostass 1s obtained mshally

4 Ao Beryen 20 1381257 December 3954
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with warm packs followed by electne coagulation and occasional
suture. Deep subentaneous fat 1s then reflected from gluteal fascs.
Longitndinal 1neimions éO}L and OX i A) are made mto both

eal muscl cm. deep and 25 3 cm. lateral to ther at

glat es about 1

Fig 118—2lodl of s} pr
i el Am Sooyeon 20 1250-1257 December 1954)

tachment to the sacrum and coceyx. At X and A fuﬂt_hnchra‘;zai
auscles 1 mcised these potnts are approxumited when muscle D%
are reflected to the mudhine and sutured with no CPa!gm( )
Care is taken to transect the anococeygeal raphe (X7) toobhtt;;ﬂ
the deep natal cleft proomal to the anus and allow muscu,{oh

flaps to fill this dead space to prevent later dimpling 2 Yﬂ?"ﬂlm“
cuse of a recurrent tract. Lateral cut edges of gluteal muscles



* PILONIDAT CYSTS AND SINUSES 507

allowed to retract without further manmipulation  Skin and sub-

cutaneous layers are then closed

Figure 119 showns excision incision and closure at level A4 mn
Figure 118, 4 shows deep natal eleft, block excision to sacral and
coccygeal fasciae and incision nto the gluter B shows under

Fig 119 -—Exchdon, Incidon and closars Flgure Courtesy
ot B e e o e A e e d1?

cutting of lateral skin and subcutaneous flaps and

lateral edge of the gluteus when incsed Cpmdxmmt?ofnﬂ;%
space over the sacral and coccygeal fasctae by vascular medial
nmuscle pedicles Blood supply 1s primarily fram perforating branches
of presacral artenies. D shows auture of the gluter deep and

fictal subcutaneous fasciae with Bne interrupted sutures of )
000 catgut. There 13 ordinarily no tenslon, Two Ptnrmednmgm
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glaced deep 1n the gluteal incisions. Cuhicular stuich (d) of fine
lach silk is used to give accurate apposition of epidermus it comes
away readily about the sixth day Medial muscle pedicles over smenal
and fasciae obliterate the natal fold effectively, decrease
width of the defect and permit closure of skin flaps withont tension.

Of 125 patients having wounds closed with musculofas
cial flaps without drainage, 3 had hematomas and were op-
ened and 2 required superficial re~excision and closure. Only
two had major sepsis, these were laid open and packed.
Accumulation of fluid 1 depths of the wound indicated
need for dramnage for three or four days postoperatively
Therefore the procedure was modified to include place-
ment of drains 1nto the gluter hilaterally Improved results
1 28 consecutive patients dictate continuation of this prac
tice

Patients are prepared preoperatively for 20 hours with
neomycn and sulfathalidme ® Postoperatively, 1.5 Gm. sul
fathalidine® 1s given every four hours, with a low remdue
diet, and bismuth and paregonic as constipating agents for
five days

[The authors state that their method of treatment redneed the average
period of hospitalization from 80 to 165 days—Ed]

HERNTIA

“Keel” Operation for Large Ventral Herma. Procedures
used for large ventral hernias have an estimated over-all re
currence rate of 15% Rodney Maingot* (London) devised
» reconstructive keel operation which has proved espe
cally successful m difficult cases with large hermas (Fige-
120-123) In 46 operations there were no postoperative
deaths and no recurrences were noted mn 40 patients oper
ated on before December 1952

TrcENIc—Anesthetic of choice is the sequence thiopental-gns
oxygen muscle relaxant. Scar tissue and an oval area of skin over
the sac are excised, leaving no redundant skain, After tetracloths are
affixed to the edges of the wound the akin flaps are mob by
dissection to define margins of the ring and display a wide expanse
of strong healthy aponeurosis above, below and on each side of tgﬁ
defect in the abdominal wall, Any hole 1n the pentoneum 1s prompy
closed, and the sac should not be opened.

it )
9 AL Prem 31T Aug 11, 1984
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postoperativel:
(Cmayu{lhln;d.l- M. Pres 232,317 Ang 11 1954)

After the fatty tissue has been dissected away the muscles are
drawn together with Allis forceps to gauge tension which 1if too
great for satisfactory repair necessitates farther lateral mohilization
oi the skan flaps. Tension the opposing muscles

roportion to the extent of mobilization of the skin

emostans must be complete before mversion of the loose peni-
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toneal zac. It 15 best pleated and inverted from above down by a
series of closely agﬂlcd mterrupted Lembert no 4 silk sutures.
Suturing must care avord puncturing the gut which may be ad-
herent to the mdersv.u't‘z;ce of the sac. When all sutures are inserted,
thev are Lifted upward, tied seriatim and cot. Two three or even four
rows of interrupted sutures are often uired to complete pleating
and inversion of the entire sac (Fig 124) The margins of the apo-
neurosis are drawn somewhat closer together after imsertion of

Flg 124 (left) —Skin flape aro extensively mobifred 2nd marginy of recte
a]

Flg ht) —! of wato: f floes el Note
o h(rli: ) —Tosertion right-angled Cushing re o
(Courtesy of Maingot, R. 3{ Press 232 3-17 Aoy 11 1954)

each row of sutures. A continuous right angled Cushing stitch of
floss 51k 13 now introduced (Fig 125) Mounted on a small Mayo
trocar pointed needle, 1t 1s passed through healthy aponeurosis at
the top or bottom end of the gap firmly tied and introduced as 2
continnous night angled stitch which unites well the opposing Tarf
gins of the muscles

The operation 15 completed by inserting a few interrupted mattress
sutures making small longitudinal meisions in the aponeurosis to
relieve tension on the suture hne and umting the edges of the skn
with fine silh. Sutures are removed the 7th or 8th postoperative

day
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[Any procedure that scems to dimimsh the clance of recurrerke m
large ventral hernias 1s welcome This operation seems to be based on
sound prineiples—Ed.}

Preoperative Pneumoperitoneum as Aid in Handling of
Gigantic Hermuas Amos R. Koontz and Joseph W Graves®
(Baltimore) have successfully used Goit Moreno’s method
of preopertive pneumopentoncum 1 seven cases to enlarge
the pentoneal ety and allow reduction of the hernma
contents The method facihitates closure of the defect at
the time of opertion and lessens postoperitive complica
tions

Trennic—By using a Jarge syringe with a two-way stopeock
and a 19 gauge lumbar needle the peritoneal cavity is entered
preferably through the linea senulunans Atr 1s injected until the
patient bemins to have shight respiratory distress usually 500-1,500
cc. at the first injection. Additional njections are given, two to five
days apart, until the abdominal cavity has become enlarged enough
to accomniodate the contents of the herma sac. At subsequent in-
{CCth‘DS more air can be introduced <ometimes as much as several

iters at one sittmg An abdominal bmnder 1s worn during the mn
jection peniod to prevent the air from simply becoming captive n
the herma <ac and not enlarging the peritoneal cavity Usually 10
days to 3 neeks are necessary to prepare the patient for surgen

Perineal Hernia Following Abdominoperineal Resection.
Irving A. Levin and Albert St Raymond Jr? (New Or-
leans) describe four cases of an infrequently reported con-
dition Weakness of the perineum after abdomnopenneal
resection 15 due to removal of the normally adequate pen-
neal sling which supports the entire weight of the small
mtestines and its replacement by a new pelvic floor which
13 at first very weak and thin pentoneum and later scar
tissue unable to support the weight of the intra-abdominal
contents A pentoneal surface 13 all that preyents abdominal
contents from gomng to the penmmeal skin or mnto the
penneal wound immediately after operation Severe cough-
g due to pneumomnia atelectams or cardiac conditions, any
type of penneal or ntra abdomunal infection poor wound
healing low serum protemn level and anerma 1n combination
with the weakness of the area cause hermas Removal of
the coccyx 1s also a factor

Predominant symptoms are perneal pressure pamn and
perineal bulge Onset may be any time after surgery more

(6) Ann, Surg 140 759-762, November 19%4
(7) Am Surgeom 20 645-654 Jrme, 1954
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commonly after 12 months or more. Pain on sitting 1s
considerable, and a feeling of pressure 1s present when
walling Many cases are overlooked because they are asymp-
tomatic and mild and because most examinations are done
mn the hthotomy or Sims position The patient must be
examned 1n a standing position for proper evaluaton of
the degree of perineal support.

If the onginal surgery was curative or the patient has
survived three to five years without recurrence of tumor,
and 1f hife expectancy 18 good repair should be attempted.,

TecENIC.—The scar 15 excrsed and the peritoneal sac 1dentified
and dissected out. The contents of the sac are freed from the per-
toneum and reduced into the peritoneal cavity The neck of the sac
18 securely closed by mattress sumrcsoia.tguturnomhsorhnblc
sutures, Redundant skn 1s dissected free for identification of mar
guns of the gluteus maximus muscle. If portions of the levator
muscles have left behind they shonld be 1dentified and sutured
over the neck of the sac with interrupted black silk sutures. A flap
of gluteus maximus muscle and fascia 1 freed and sutured togetber
mn the mudhine The skm is then closed over this area wth mnter

ted sutores.

fatus Hermia Review of Some Controversial Pouts.
N R. Barrett® (London) hsts the four types of latus her
ma.

1 Congenital short esophagus 1s an anomaly 1n which
the esophagogastric junction 1s always above the dia
phragm Tt cannot be diagnosed with certanty before thor
acotomy There 15 no pentoneal sac m the mediashaum,
anatomyv of the left gastric artery 13 normal and the me-
diastinal part of the stomach 18 supphed by segmental
branches from the aorta ‘Reflux esophagitis and peptic
ulcers may occur

2 Paraesophageal hernia 15 a true herma 1n which parts
of the abdominal viscera ascend into a preformed periton
eal sac lving 1n the mediastinum The sac results from per
sistence of the pneumatoentenc recess on the nght side O
the gullet. The hermia mnvades the posterior mediastinum.
The esophagus 15 normal 1n length and anatomy the cardia
lies 1n 1ts proper place and the left gastric artery tethers it
effectively to the posterior abdomunal wall. The lesser curve
of the stomach 15 held between 1its two usual fixed points
the cardia and the pylorus and thus the greater curve

(8) Brit. J Surx 42231243 November 1934
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swings on the cardiopyloric xis to occupy the top of the
hermal sac. The gastrocolic omentum travels into the sac
with the stomach and hes i front The sac 1s always
complete

3 The shding hiatal herma, which 1s small, 1s about 10
times commoner than all the others put together The cardia
and adjacent parts of the greater and lesser curvatures shde
into the mediastinum carrving a small sac of pentoneum
npyllcd to the left side of the stomach The right side of
the hermia includes the bare area of the stomach and 1s
devord of pertoneum The sac 1s always empty and sts
upper margin marks the junction of the squamous and
columnar epithelium inside the lumen The branches of
the left gastric artery, which normally supply these parts,
pass up mnto the mediastinum with the displaced stomach.
The condition may cause ‘reflux esophagitis * Increased
abdominal pressure 13 a factor mn the causation of these
hermas as well a¢ laxness of the left gastnic artery and ats
mesentery The esophageal latus allows the esophagus to
pass through without impinging on 1ts function and re
pair of the luatus 1s not important in curning esophagitis
Repaining the crus of the diaphragm and leaving the her-
ma mn place does not affect reflex of gastric contents into
the esophagus which can be prevented only by recon-
stituting the esophagogastric angle Size of the esophageal
hiatus and the phrenoesophageal hgaments have nothing to
do with the hernia

In normal subjects a barrier against reflux exists in the
form of a flap valve of mucous membrane situated at the
Junction of stomach and esophagus The valve presents
little or no obstructton to the downward flow of esophag-
cal contents but resists reflux of gastric contents up the
esophagus It works by poutmg of the gastric mucous mem-
brane at the lower part of the esophagus There 18 no mus-
cular sphuncter A shing of muscle fibers that hie beneath
the mucous membranes of the stomach and pass from the
lesser curve around the esophagogastric junction and back
on to the front of the stomach also prevents reflux.

Te cure reflux esophagitis the herma should be reduced
and the esophagogastric angle reconstituted by fixing the
cardia below the diaphragm and so allowing the fundus
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of the stomach to balloon up under the dome. If the con-
dition had led to stricture of the esophagus the cardiac
mucosal valve has been destroyed and the only effective
treatment 1s esophagojejunostomy after removal of the
stricture, with retention of stomach and duodenum or ex
cision of the stricture and placement of an 1solated loop
of small bowel between esophagus and stomach

4 Mixed hatal hermia combines features of the shding
and paraesophageal types

Three different varieties of ulcer occur 1n the esophagus
and stomach with hiatus hernia. (1) Esophageal ulceration
due to reflux esophagitis can cause bleeding (never mas
stve) and can lead to fibrosis (2) Gastric ulcer wm the pro-
trusion of stomach 1z a sliding hiatal hermia or congenital
short esophagus may cause severe bleeding (3) Gasinec
ulcer 1n the hermiated stomach with paraesophageal or
mixed hernia 18 a true gastric ulcer but 18 situated inside
the herma sac.

D e T e e i o rogo
Tl s Do s b Srmepte waih iarus oerois and b o7ions
are therefore of great value—Ed.]

Hratus Hermias Nils Stensrud® (Rikshosp Oslo) states
that hiatus hernia may be of the shding or the para
esophageal or rolling type. In a paraesophageal herna the
anterior portion of the stomach 1s rolled up mto a periton
eal protrusion in the mediastinum that has persisted dunog
development Although part of the stomach lies m the
thoracic cavity the esophageal onfice 1s situated at the
usual site and cardiac function 1s normal In the presence
of weakening of muscles and ligaments i the cardiac
region the cardia will be pulled up into the mediastinum
because of contractions 1n the esophagus and a shiding
herma 1s produced The mechamsm of the cardia 18 mpaired
and free regurgitation of gastric juice nto the esophagus
takes place Predisposing factors to both types of herma
are adiposity weakenimng of the diraphragmatic muscles and
increased intra abdominal pressure

Hiatus herma occurs most often 1n women aged 50-70
Patients with sliding hermas may be asymptomatic of mmi
plain of belching heartburn and occasional regurgitation 0

(9) Acta chir scandimay 107 5771 1954
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gastric contents If esophagitis develops, the symptoms be
come wor<e and mav nclude severe pan behind the ster-
num, espeailly after cating or on lymg down and dys-
phamt With paracsophagenl hernia, patients have an n-
flated fecling after meale with attacks of epigastric pan
and vonuting and often have palpitations and discomfort in
the cardiac region Anemit 1s common 1n both types
Diagnos:s 1s made by barum contrast x-rays and esopha-
goscopy Conservative medical treatment should be tried
before surgery Obese patients should reduce, positions
favoring regurgitation should be avorded and patients
should slecp i a sitting position, alkali or milk mav re-
heve the symptoms Stricture 18 treated by dilatation of the
esophagus with the aid of an esophagoscope Surgery 1s
done 1f symptoms are severe and consenvatine treatment
fa1ls and 1f esophagoscopy reyeals severe esophagitis Major
hemorthage or mcarceration necessitates immediate sur-
gery Shding hermia has a poorer prognosis than paraeso-
phageal hernia and requires operation more quickhly
Surgery was used in 21 cases of hiatus hermia Six pa-
tients (all with shiding hernia) had stricture, four hematem-
esi3 or melena and one mcarceration of the hermia. Pa-
tients have been followed for at least six months Qf five
paraesophageal hernias four recurred postoperatively as
shiding hermias Of 16 patients with shiding herma 5 had
recurrence. Two patients died, and one hernita was non-
reducible Of the five with recurrence, two are improved
symptomatically and three are symptom free Of eight with
no recurrence, one 18 ummproved one 1s improved and six
are symptom free Of six treated by the Allison operation,
none had recurrence Allsons techmic has many advan-
tages
Tecan1c—The 8th or 9th rib 1s removed and the lower part of
the esophagus mobilized. A radial incision 1s made 10 the diaphragm
ust 10 front of the spleen. The first and second fingers of the left
d are inserted through this waision into the peritoneum and np-
ward to the hatus (Fig 126) An incsion 13 made mn the peri-
toneum and the phrenoesophageal ligament 1n front and laterl to
the stomach 2 ¢m. below the cardia. The remainder of the hermal
sac 18 excised. A piece of tape 13 looped round the 1solated part of
the esophagus, then pulled through hiatus and out through the
incision 1n the diphragm. The right crus 1s carefully dissected free
posteriorly By pulling on the tape the caria 13 moved wunder the

r



516 GENERAL SURGERY

lﬂHFt—A t part b tageal lgament B lnclslon ln
phnzm( C)..:Iﬁi:'ﬂl«mgdﬁﬂemmpmmofw Sagel
after belng under disphragm.

(Courtesy of Stensrnd, Nt Acta chir scandimy 107 5771, 1954)

Flg_ 126 (leﬂzhl— ., left dia RD., right diaphragm R.C ight
erus, X Inclalon fine in p! ligument.
loft
il

dJac{)hragm The collar consisting of the phrenoesophageal hgament
and the toneum is then affixed by 4-5 ailk sutures to the abdom-
inal surface of the diaphragm m front and to the left of the

(Fig 127) The suture is made through the incision 10 the d
phragnt step 18 1mportant in the prevention of recurrence. The
esophagus is then pulled forward, the two mobilized legs of the crus
bemng jowed with lightly tied silk sutures postertorly Fnally the
fascia on the thoracic side of the daphragm 18 sutured over the
crural fibers. The incison 1n the diaphragm is closed.

is practically no_danger to the oo and the licelibood of a good
mu]tingmLWhywmt.tberg;:,unﬁlumEdt-iundﬂdﬂPﬂm
symptoms before recommending an operation?—Ed.]

THE ADRENAL GLANDS
Adenohypophysis and Hypothalamus in Hypcu'lc]remll1
corticalism. Lawrence W O'Neal and Peter Heinbecker
(Washington Univ ) studied two cases of Cushings syp
drome due to bilateral adrenal cortical hyperplasia one due

() Ann. Surg 14119 Janusry 1935
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to adrenal cortical earcinoma and one due to bemgn ade-
noma, The pitwstary and hypothalimus obtuned at routine
autopsy on mme patients recening cortisone or ACTH
were also studied

Bilateral adrenal cortical hyperplasia 1s three times as
common as adrenal cortical tumors 1n the pathogenesms of
spontancous Cushing’s syndrome The clinical picture of
the two conditions 1s 1dentical Atrophy of nontumorous
adrenal cortex associated with a hyperfunctioning tumor
mdicates that endogenous secretion of ACTH 1s suppressed
The fact that cortisone suppresses urinary excretion of 17-
ketosteroids 1n cases of Cushing’s syndrome due to adre-
nal hyperplasia but not in those due to adrenal tumor may
mdicate that the adrenal tumors are independent of prtui-
tary control, whereas the hyperplasias depend on tncreased
secretion of ACTH by the pituitary

Assessment of the precise role of the pitmitary in the
pathogenesis of bilateral adrenal cortical hyperplasia 1s diffi-
cult because of the great varety of pathologic changes 1n the
pitwaitary found at autopsy The problem 1s further comph-
cated by uncertainty regarding the cell of ongin of ACTH
Demonstration of changes in the basophils 1n Cushing’s
syndrome and following cortisone admimstration does not
justify the conclusion that the basophil 13 the source of
ACTH The commonest single pituitary adrenal combina-
tion 1n Cushing 8 syndrome 1s basophil adenoma and cor-
tical hyperplasia, but this does not ymplicate the basophil
adenoma 1n the pathogenesis of the syndrome, particular-
ly since only about half of the cortical hyperplasias are as-
sociated with prtuitary basophtl adenomas The finding of
nodular hyperplasia of the basophils following cortisone
admimstration 1mm man raises the possibility that some of
the “basophil adenomas’ in Cushing s syndrome are not
true neoplasms but represent nodular hyperplasia sec-
ondary to hypercorticalism

The hyalimzed basophil cells of the pituitary are secon-
dary to hyperadrenalcorticalism, erther induced or spon-
taneous, and can no longer be consdered to be primary
1 the pathogenesis of Cushing’s syndrome. The significance
of Crookes cell remains obscure. Sigmificant numbers of
these cells were found only 1n patients with spontaneous
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Cushing s syndrome or 1n those 1n whom a clintcal picture
resembling Cushing’s syndrome develops after admunistra
tion of cortisone

Participation of the pituitary in the genesis of spontan
eous cortical hyperplasia does not necessanly indicate that
the mitial stimulus anses there The pituitary secretion
of ACTH 1s influenced by many and varied extraneous
stimuli some of which are possibly mediated to the pitw
tary via the hvpothalamus Since normal hypothalamic his-
tology was found in Cushmg’s syndrome associated with
adrenal hyperplasia, degenerative changes in the paraven
tricular nucler cannot be considered the sole primary path
ogenic lesion 1n this condition

Adequate excision of a functioning adrenal cortical tumor
or bilateral resection of hyperplastic adrenals will result
i cure of symptoms of Cushing’s syndrome The avail
abibity of cortisone for postoperative mamtenance has
made adequate adrenal resection possible Hypophysectomy
probably would not benefit patients with adrenal tumor al
though 1t has been done on too few to be certam and it
seems too radical for patients with hyperplasia since pan
hypopituttarism would result,

Treatment of Cushing’s Syndrome 1s described by P
M F Bishop F N Glover R. R. DeMowbray and M G
Thorne? (Guy s Hosp ILondon) Tiwenty-one patients were
treated by irradiation of the pituitary gland or by subtotal
adrenalectomy Of 17 who received deep radiotherapy 1o
doses of 3800 r over four weeks 5 were also operated o
Of the other 12 4 women improved, whereas 8 pahents
mmcluding 6 men did not benefit from the treatment, 7 of
them now being dead Since thus form of therapy yrelded
poor results, surgical mtervention was attempted

Perirenal air insufflation studies were performed a day
before 1ntravenous pyelography If the outlme of the adre
nal gland on one side remamned obscure operation was
first performed on that side to detect whether failure of
delineation was due to a tumor or to atrophy resulting from
a tumor 1n the other gland If the gland appeared normal
or hyperplastic 1t was considered that the other was 10 a
similat condition If air insufflation studies were noncontrib

(2 Lancet 211371140 Dec 4 1954
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tory, nine tenths of the gland on the left side was removed,
olloned by total extirpation of the opposite onc Corti-
one was admimistered during the pre- and postoperative
icriods 1n the second stage of the operation and intras enous
nfusions containing 4% glucose 1 saline duning the pro-
cdure.

Subtotal adrenalectomy was done on 6 patients The only
nale patient in the group died two months after operation
s an mdirect result of hypertension Three had been 1n
emission for 234 jears, 114 years and 7 months at the
ime of the report. The other two, neither of whom had 1r-
adiation of the pitustary gland, remained i remission for
124 years and 1 year and then began to relapse, with signs
»f climical deterioration 1ncreased excretion of 17-hetoster-
sids and decrease in circulating eosinophils They under-
vent a third operation at which the remamning portion of
1drenocortical tissue was found to be hypertrophied

In a minomty of cases umlateral adrenalectomy alone
or combimned with radiotherapy, may prove sufficient In
more rapidly progressive cases, subtotal removal of adre-
nocortical tissue 13 required. The pituitary gland should be
irrachated after the first stage of adrenalectomy to prevent
regeneration of the rematming portion of the adrenal gland.

Adrenalectomy for Breast Cancer 18 reported 1 56 cases
by Sir Stanford Cade®* (London) In all cases cancer of one
or both breasts had been present for various periods and had
been treated according to its stage and extent by appro-
priate methods Skeletal, visceral or soft tissue metastases
were widespread and hfe expectation was hmited. Adrenal-
ectomy was performed only on those to whom nothing
further could be offered. It was soon found that patients
with disseminated disease m the pulmonary lymphatics
with involvement of pericardium and heart, were not like-
ly to benefit from adrenalectomy and that the operative
nsk was high

Cortisone acetate was given mn 100 mg doses intramuscu-
larly 48 24 and 1 hour before operation During surgery
and in the immediate postoperative period nor-epinephrine
was used only if there was a marked fall in blood pres-
sure. On the first postoperative day cortisone was given 1n

) Brit. X J 115 Jem. 1 1985
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100 mg doses mntramuscularly every six hours, 50 mg was
given every six hours on the second day, 25 mg every s
hours from the third to the fifth day and then 75 mg and
finally 50 mg a day as a maintenance dose. Bilateral adre-
nalectomy and oophorectomy can be done 1 one stage, but
the author does a bilateral oophorectomy and umnilateral
adrenalectomy postponing the second adrenalectomy sev
en days

Eight patients died (13 6%), one from cardiac arrest dur

Flg 112,‘3‘ “fﬂ}g) (—Hﬂ)l:h’;_h in homerus before adrenmlectamy
(Corfeesy of Cade, 5 Belrae T 113 Jem 1 1985)

mg surgery two from renal failure, one from cerebral metas-
tasis and three from plenral and percardial involvement.
There were no operative deaths 1n the last 27 cases Twelve
patients were not benefited Thirteen bedrdden patients
with severe pamn became ambulatory and no longer re-
quired pamn relieving remedies Healing of pathologic frac-
tures shrinkage of wisible external tumors and disappear
ance of metastases occurred m many If there was no im
provement within a week the operation was likely to prove
a failure
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Woman, 42, underwent right rdical mastectomy for pleomorphic
caranoma of the breast in December 1950 and had postoperative
x ray thermpy In Apnit 1952 there were skeletal metastases in the
lumbar and doreal vertebrne. Pain was relicved by x ray therapy but
further metastases developed in the spine. From July to Octaber
1952, testosterone proplonate was given but extensne sheletal
metastases were found in the night humerus (pathologric fracture),
skull mbs pelvis and femora, with collapse of third lumbar vertebra.
Patient was bedridden and in pain Bilateral adrenalectomy wn\_:.jcr-
formed on Apr 9 1953 Both adrenals contamed metastases. Skeletal
pan was rehicved within 24 hours and there was rapid recovery,
with healing of the fracture of the humerus and other skeletal
metastases (Figs 128 and 129) Patlent was ambulatory and well
17 months after adrenalectomy

‘The nisk of the operation 15 reasonable and mamtenance
on cortisone simple. Although - permanent effect 1s not
likely, results are encouraging and operation at an earlier
stage of the disease seems justifiable.

The eontribution of adremalect by Huggins as a palliative pro-

ure in advanced cancer seems well worth while—Ed.]

Use of Glycyrrhizin after Bilateral Adrenalectomy Perry
B Hudson Arnold Mittelman and Meir Podberezect (New
York) obsen ed the effect of ammomated glycyrrhizin after
bilateral adrenalectomy in three patients with metastatic
cancer One had papillary carcinoma of the hidney one,
embryonal cell carcinoma of the testis and one adenocar-
cinoma of the breast.

Woman, 48 hospitalized with metastatic carcinoma of the breast,
had bilateral adremalectomy and was adequately maintained on
25 mg cortisone acetate daly Then 4 Gm. glyeyrrhuzin daily was
begun and cortisone dosage graduallv reduced. No appreciable varia-
tion m the conrse was noted until the cortisone dose was 5 mg daily,
when a slight decrease in serum sodium and chloride levels was
noted. The 24th day of the study cortisone was discontinued.
Systohc blood pressure fell noticeably the serum sodium level fell
elowly but steadily and the uninary output slowly declined. On the
3eh da{_bdrowmncss and lethargy sct 1 and became progressively
severe. The study was discontinued on the 54th day when a unnarv
fechon developed. Cortisone was immediately reinstituted. She
died mx months later No residual adrenal tissue was found on
autopsy

Glycyrrhizinic acid alone was inadequate for mamtain-
ng patients after bilateral adrenalectomy but by 1ts addi-
tion to the regimen, the patients were mamtamed on small-
¢T amountz of cortisone. In two patients, cortisone was

{4) New Eogland J Aed. 251 641646 Oct. 14 1934

P

,



522 GENERAL SURGERY

withdrawn, for 10 and 16 days, without untoward change
m metabolism or in subjective sense of well-being Symp-
toms of adrenocortical imsufficiency developed gradually
over weeks when glycyrrhizin alone was used.

Effect of ACTH on Strength of Intestinal Anastomoses
in Dogs Thomas Georghegan and Brock E. Brush® (Henry
Ford Hosp ) performed end to-end intestinal anastomoses
on 10 dogs and gave them 823 umits of ACTH/kg body
weight daily for seven days postoperatively Ten controls
were not gnen ACTH Suture line leakage was not ob-
served at autopsy i the dogs recerving ACTH The strength
of the suture lines was not significantly altered by ACTH as
compared with the controls No correlation was evident be-
tween the nmmount of ACTH and the strength or gross
appearance of the anastomoses

THE GENITOURINARY SYSTEM

Management of Accidental Injuries and Deliberate Re-
sections of Ureter during Excision of Rectum. ] W Gr2
ham and J C Goligher® (St. Mark’s Hosp, London) re-
port on 25 patients who recesved acaidental and deliberate
wmyurtes of the ureters during the course of 1611 opers
trons for excision of the rectum for mabgnant disense. The
series ncluded six pattents with complete pelvic clearance
and seven with ureteral injunies Of 1605 patients expos
to the risk of acadentsl damage 14 were mmjured 15 tumes
an madence of 093% Sites of mjury were at or just
above the level of the Jateral hignment of the rectum for both
ureters and at the level of higature on the inferior mesentene
vessels for the left ureter Uretenc mjury occarred with
growths in all situations mn the rectumm and rectosigmod
Injuries followed all types of surgery but were commoner,
m order of decreasing frequency sfter synchronous com<
bined abdominoperineal excision perneoabdormnal €xa
sion and antersor resection In 11 patients division of the

(5) Proc. Soc Exper Bidl & Med, 85 205297 June, 1954
(6) Brit J Surg 42 151 160 Septersber 1954



GENITOURINARY SYSTEM 523

areter or ureters wAs carried out intentionally as part of a
planned uretenc resection

Injunes to the ureters may be prevented by using the
perincoabdominal techmic if possible, by carefully 1dents
{ying the left ureter before hgating the inferior mesenteric
vessels and by exposing both urcters from the brim of the
pelvis down almost to the bladder and retracting them to
prevent mjury during division of the lateral ligaments

Many different methods were used to treat the uretenic
injuries  Of eight patients treated by simple hgation of
both cut ends of the ureter, one died postoperatively, five
had urinary fistulas for which nephrectomy was done, and
two had climeally suceessful results Of five treated by end-
to-end anastomos:s of the ureter at the site of section three
died and two had to have a nephrectomy Of two 1z whom
a partially divided ureter was sutured, one did well and the
other died Three died who were treated by substitution of a
segment of ileum for a resected segment of ureter, and
four did well 1n whom the proxamal cut end of the divided
ureter was implanted into the bladder Of five patients
treated by mmplantation of the proxumal cut end of the
ureter into the colon three did poorly and two did wwell
One patient died after a cutaneous ureterostomy, and one
died untreated.

In treatment of divided ureters methods of direct anas
tomosis or of the manufacture of an intestinal ureter out
of ileum to convey the unne to the bladder have not been
successful. If the injury 1s too high to permit ureterocystos-
tomy the divided end of the ureter may be 1mplanted nto
the colon or into an 1solated short segment of ileum or
smee this usually results m a wet colostomy or 1ileostomy
ureteric higation may be done provided the opposite kid-
ney 13 normal on palpation. With the latter treatment, a
unnary fistula hydronephrosis or remal infection usually
develops later and requires nephrectomy When pelvic
clearance 13 carned out, the ureters should be implanted
into an 1solated piece of ileum the end of which dramns to
the surface as a unnarv ileostomy

[This u & very informative paper from St Marks of Loa the
fmnnmm:tmm&nxforngmmumhubcm&cnmiorgﬁn'm
mterested in cancer of the rectum, the workshop of Ailes of Gabriel
mdofotbu-mrgcomﬁmcmformlonmdrectﬂmrgm—!id.]



THE EXTREMITIES

Chilblains According to R. B Lynn" (Postgraduate Med,
School, London) chilblains are blotching or ulceration of
the slan of the extremities resulting from chronic exposure
to low grade cold and damp i1n susceptible persons The
cause of such susceptibility 13 unknown

Acute clulblains predomnantly affect the feet, hands and
legs of adolescent females whereas chromc chilblains, with
discoloration nodule formation and ulceration of the legs,
are chiefly a disease of women 1n the twenties and thirties.
Acute chilblains are manifested early by red or cyanotic,
cold and slightly swollen skin later by blebs, sometimes
hemorrhagic and, when these rupture by a superfical,
weeping raw-ham tinted patch This patch fades to 2
brownish hue but persists, covered by a thm layer of
scaly skin The mechamsm of acute chulblamns 1s gevere
spasm of the blood vessels of the skin on exposure to cold
and damp Patients develop an immumty as they grow
older but some have recurrence and chrome chilblains m
middle age The treatment of acute chilblams 1s avordance
of further exposure to cold and provision of a warm €f
vironment and adequate clothing and shoes Systemic ant{
biotics are effective if secondary infection of the blisters
occurs Excessive heat vigorous massage and local applica
tions should be avoided

Chronic chilblains follow if exposure to the cold 18 r¢
peated and prolonged The chimcal picture varies with durd
tion of exposure individual susceptibility of the tissues and
the stage at which the patient seeks advice Anterior polio-
myelitis and excessive fat render a limb more susceptible to
chilblains There 1s no evidence to support a tuberculous
ongmn for the disease

Of 26 females with chronic chilblains average age 35 all
had a history of acute chilblains The disease was more
severe dunng the winter and mulder in the summer The
lower one third of both legs 1s symmetrically nvolved un
less the disease occurs m a paralyzed Limbd and then the

(7) Burt. Grnec. & Obst. 99 720-726 Devember 1954
524
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condition 15 restrcted to that limb A persistent, blotchy
discolorntion of the skin develops 1n cold weather The
blotches are dusky and reddish purple, fading into the sur-
rounding shin which 1s abnormally cold and red, with prom-
inent hair follicles The discolored patches become larger,
awollen and resistant and nodules rise above the shin The
nodules are firm, painful and tender and vary in diameter
from a few millimeters to several centimeters Small, pain-
ful violetcolored blisters develop on the nodules, which
then break down to form ulcers The shallow ulcers heal,
leaving permanently pigmented scars, over which the
shin 1s atrophic, covered with fine scales and prone to recur-
rent ulceration The ulcers heal mn warm weather at first
but, if treatment 1s not given, may persist during the
whole year The treatment 13 a warm environment, warm
clothing and wetproof footwear Elevation of the legs re-
lieves the ulceration

Since chromc artenolar vasospasm 1s a causatn e factor,
sympathetic denervation was performed m 40 legs of 26
patients with good results and no recurrence of ulceration
although the longest follow-up 18 only six years The sub-
jective improvement was more marked than the objective
appearance of the imbs Lumbar sympathectomy 18 worth
while, particularly 1f done before ulceration appears

Cold Injury Treatment Center in Korea Report of Op-
erations during Winter of 1952-53 when 281 frostbite and 5
trench foot cases were seen was made by John W Vester
and Carl N Ekman? (Eighth US Army Korea) The 1n-
tenmty of mvolvment was rated (1) 62.3% first degree
consisting of transient vasomotor phenomena such as 1sche-
mia followed by erythema and mild edema with subjective
sensations such as numbness tinglhng itching burning
and occasiopally aching pain of the affected part all of
which disappeared within one week (2) 27 0% second de-
gree, mtensification of the first degree signs and symp-
loms and the formation of vesicles not involving the entire
thickness of the skin (3) 96% third degree, mnvolvement
of entire skin thickness and extension to varving depths
into subcutaneous tissues and (4) 11% fourth degree dam-

—_—
() U S Armed Farces M J 6171176, February 1958
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spasm with dilatation and congestion of the superfical
vems 1bove the line of freezing At cessation of freezing,
the size of the affccted area appeared to be reduced com-
pared with the corresponding normal, nonfrostbitten area
In the controls, thawing at room temperature resulted n
hyperemia with slowly mereasing edema in the next 24
hours In the treated amimals, scattered petechiae appeared
in the affected area within 5 minutes and 1in 15 minutes the
entire area was covered Edema appeared dunng tins same
interval and increased rapidly, so that at the end of 30 min-
utes, the frosthitten area was four to five times larger than
normal This phase sugpests that the damage of frostbite
18 both to superficial tissues and to vascular channels 1n the
affected area. The rapidity of edema formation paralleled
the rate of thawing Sections taken immediately after cessa-
tion of thawing in treated amimals revealed essentially no
change 1n the eprdermis The subcutaneous tissues showed
hyperemia of the vessels, severe hemorrhage mto the tis
sues, necros1s of muscle and a mimimal cellular mfiltrate
of leuhocytes Edema was severe and accompanied by vesicle
formation The vascular walls showed essentially no mor-
phologic change No thrombosis occurred at this time Al-
though the treated animals did not cry with pam when
fully awake they did almost no walking about the cage.
Appetite was poor and weight loss was the rule Animals
allowed to thaw at room temperature were able to get about
the cage without too much difficulty and apparently were
not in pain Appetite was less duimmished. Within the next
24 hours, blebs and fissuning with w eeping appeared 1n both
groups of amimals In 50 hours, edema began to subside
m treated and control amimals and areas of dry gangrene
replaced the wet gangrene 1o the treated ammals In six
to eight days the controls exhubited scattered areas of dry
gangrene and the treated ammals a mummufied, dry gan-
grenous extrermty The mummification mnvohed only the
previously frozen area.

These studies give no experimental support to the use
of rapid thawing m the treatment of frostbite 1n man The
authors believe that mn the acute stage of severe expen-
mental frostbite rapid thawing sympathetic blocks and
anticoagulants are of no value
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Chorce of Amputation in Senile Gangrene. Paul F MMc
Goey! (Toronto) found diversity of opinion as to the best
treatment of arteriosclerotic gangrene of the toes i elderly
patients A study was made of 105 consecutive unselected
patients over age 65 with semile gangrene durmng the 10
years ending 11 June 1952 There were only 27 survivors
June 1953, and 20 of these from the last four years studied
Of 51 who died 1n hospital 18 patients were moribund on
admission and no surgery was performed 31 had 34 ma
jor operations and 2 had munor surgery Almost all the
patients had advanced generalized disease with extensive
cerebral cardiac, pulmonary or renal changes The major
operations included 22 low thigh or supracondylar and
9 Gritti-Stokes amputations The latter operation should
not be done m poor nsk patients having no prospect of
wearing a prosthesis The simple rapid, low thigh or supra
condylar amputation 1s preferred, and the Callander opera
tion 15 an excellent compromise if there 1s some prospect
of future hmb fitting

Of 54 patients who left the hospital 27 were dead by June
1953 The amputations performed on these were low thigh
(2 bilateral) 1 12 Callander m 1, Gntti-Stokes in 3
transmetatarsal 1n 2, toe amputations 12 2 and 7 had 1o
surgery Of 27 patients still alive at the follow-up examin
ation a low thigh amputation had been performed in 8 (2
converted from foot amputation) Grittr Stokes m 3 Cal
lander 1n 3 below the knee 1n 1 transmetatarsal m 8 toe
amputations m 2 and 2 had no surgery Only one patient
over 70 walked well with an artificial limb

Of the six transmetatarsal amputations with lumbar
sympathectomy five were satisfactory aud one was a fail
ure of the six without sympathectomy two were satis
factory and four were failures

Becanse of the high hospital mortality and short survival
pentod of many patients with semle gangrene, the surgeon
should carefully select the simplest possible amputafion
Few elderly patients can use an artificral imb The basic
requirements for satisfactory limb fitting 1n the aged are
(1) an adequate stump (2) good general health part:cularl
Iy in reference to cerebral cardiac pulmonary and reni
TTQ) Camad M AT 71469472, November 1954
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function (3) opposite leg i good condition, (4) 1mputee

capable of unassisted crutch walking on the remaimng leg,

and (5) considerable inttintive nd perseyverance
Elephantiasis of Lower Extremity Case Report 1s pre-

130 —] tre condlt) f of
Am.?igu mmran oo of | )(Counl:ly Haom, W G ot &l

sented by Wilham G Hamm Frank F Kanthak and
Charles P Yarn, Jr2? (Atlanta Ga)

Alan, 46 for 16 years had progressive swelling of left leg which
cventually became ‘enormous and cansed difficulty in o The
process extended from grow and subgluteal fold down. Thigh diam-

() Am. Surgeon 2011222 1326, November 1954
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Remasning erdenatons tiesue was removed from the popliteal space

to the plutet crerte on Oct, 21 with suhsequent skin grafung
He reccivesd 18 Woad trand{usions of 500 ee. cach during operations,
and 14 between operitione At last operation, the urine contained
no supar or alhumn and Llood counts and lientoglobin levels were
normal. On July 29, 1953 there were moderate sweliing of the Jower
Teg with rome pitting edena two small vlcers on the ankle and mod-
erate scaling of shin grafts of foot and lower leg (Figs 131 and
132) He was comfortable and well <aticfied with results.

Exaizion of mvohed tissue 1nd appheation of shin grafts
appear to be the best treatment for extensne elephantiasis
In this case, the skan was vough and indumted, and therapy
was more prolonged and complicated because grafts had
to be obtuned from other parts of the body

Effect of Exercise on Muscle Blood Flow in Normal and
Sympathectomized Limbs B Collateral Circulation before
and after Sympathectomy Petcr Beaconfield® (Postgrad
Med. School, London) presents conclusions based on a
study of 32 patients The mcrease mn calf blood flow which
follows reactine hyperemua 1s unaltered by sympathectom)
m himbs with no major arteral obstruction The same 15
true for hmbs which are the seat of common iliac or
pophteal arterial obstruction Blood flow increases dunng
reactne hyperemta n patients with femoral obstruction
and obstruction below the division of the popliteal arteny
The time elapsing after exercise for calf blood flow to
reach 1ts peak s decreased after sympathectomy in all
patients with arterial block The time required for the flow
to return to normal after reactnve hyperemia 1s decreased
by sympathectomy 1 all mbs which are the seat of arterral
block. Postexercise hyperemsa 1n subjects whose limbs are
the seat of long-standing artenal obstruction 12 maxathal
immediately after sympathectomy dechinmg slowly un
tl the fourth postsympathectomy month after which st
Temams unaltered

SYmpathectom) 1 cases of acute onset or early in the
course of occlusive arternnal disease accelerates development
of collateral vessels Conversely, in cases with obhitera
ton of msidious onset or of long duration no noticeable
merease m collateral circulation 1s produced by sympathec-
tinLThc mprovement often seen after sympathectomy

) Ann Surg 140 786795 December 1954
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18 caused BY abolifion of central vasculat controt and
u eradded spasm which decrensecs pcnphr.ra\ resistanct
jation 10 the affected

Fig 133 RSl Jew of ot cen
dﬂdﬂo(mwﬁv:ﬁw‘mmw
Bt T Sury 42 4% 'Novembe? 1934)

4
Pamntree Johnson erna G Stansit{:}l‘it
(Postgr® ate Me Schoo who 1ep? e ch
three cases to be desent 4 1 the Literature ne of W 1€
jollow s

"

[O) prit j Suwrt LY] 245250 N,ﬂtﬂw 1954
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\an, 64, had a bulbous mass on thc sole of the fore part of left
foot (Ilg 133), covered with skin but with many sinuses, most
opemng at the apex of 1 bulge. The mass was squashy and on
pressure greasy material with appearance and odor of sebum oozed
out of the sinuscs, The mass extended through the foot and appeared

R —

e = |

_ - e SV
134 ~—~Doraal view of foot, showing extension of mass. Small black lesfon
'ﬁ,;_ unrelated to main tumor (Coartesy of Alrd, L, o elt
J Surg 42245250 November 1954)

o the dorsum between the toes but did not appear to be destroying
bone, tendon, nerve or other stroctures (Fipg 134) It had
Present for two years, and had recurred after excision a year earlier
biopsies had fatled to provide definite diagnoms. Search for
Possible infective agents was fruitless Midleg amputation was
done. Three years postoperatively he was fit and free from metas-

For exammation, the foot was frozen and sawed into sagittal ,
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t i 1 g 1 v ] v 1 i
) 2 s cm b & 10
Flr 135 —Sayittal section through third lsternsseous Nat
e Oy of Mo T or et Be 7 Sary 1334

warren
20, Norvember 1954)

ﬁx Brit. J Surg 42 245230 Nowvember 1934)

filled with foul greasy matersal. Hustologcally the snuses at therr
onfices (Fig 136) were lined by squamous epithelum jrregularly
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hYPCfPhshc, which became thinner deeper 1n the mnuses pass:
father abruptly into thin nondescript epithelinm formed of two lg
i layers of flattened cells (Fig 137) Adhening to the flattensd
Yo was laminated eomnophilic material with scattered pyknotic
Bucles, which looked like keratin (Fi 138) The tissue hoing the
SYPts was flung up nto srregular polyps and the connectrve tssue



536 GENERAL SURGERY

was grossly myxoid. Strands of squamous epithelium were distrib-
uted through the comnechive hssues like carcinoma, thongh the
regulanty of cell and nuclear size and ranty of mitoses suggested
Little active growth (Fig 139)

The tumors studied were so uniform 1n structure and be-
havior, and differed so markedly from tumors at other
sites that they should be recogmzed as a distinctive group
It has been suggested that these are (1) non neoplastic
lesions produced by forang normal squamous epithehum
mto the tissues of the foot, by the pressure of walking act
mg on a small abrasion or an epithehalized amus, (2) tu
mors ansing m a dermoid cyst (rare m extremitres) (3)

139 —Relatively carcinomstons ares. Tt s assomed that the crypls A3
T B SR N R
tumors of sebaceous glands or hair follicles, nerther of
which occurs on the sole of the foot or (4) plantar warts,
although no 1nclusion bodies were found. The tumors are
probably squamous carcanoma, Squamous carcinoma occtuhrﬂ
1n the skin of the sole of the foot m 1.9% of cases In this
location 1t would differ from the gemeral pattern n that
more keratin would be produced. The invasiveness of ca;;i
anoma of low mtrnsic mabgnancy might be exaggerat
by the effect of wallang Folding of the epithelial surfac:
might be accentuated by edema of underlymg connectiv
tissues due to poor venous dramage mn the lower extremt

ties
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DEPRESSANT DRUGS

Drug-Induced Mood Changes in Man—I Observations
on healthy subjects, chromceally il patients and “postaddicts’
—Lows Lasagna, John M 1on Felsinger and Henry K.
Beecher! (Harvard Med School) conducted studies to
determime subjective responses to a series of drugs In nor-
mal subjects and to a lesser degree, in chromecally 11l pa-
tients, amphetamine surpassed morphine, heroin, pentobar-
bital and a placeho 1n abihity to produce a pleasurable state.
The drug most frequently associated with dysphoria was
motphine. Most postaddicts considered the effects of mor-
phine more pleasant than those of heroin, amphetamine or
the placebo Amphetamme was the drug most often de-
scribed by them as unpleasant this judgment seemed due
1 large part to such unpleasant and prolonged side effects
28 wmsomnia and anorexia,

The authors question the possibility of predicting addic-
tion liability of old and new drugs Ethical considerations
dictate the use of postiddicts 1n assessing development of
tolerance and physical dependence Labeling a drug as pleas-
ant or unpleasant on the basis of expressed preferences of a
group of addicts may be misleading i predicting eupho-
nant capaaty n patients Clinically, use of morphine for
Pam relief 1s rarely followed by true euphoria. Corroboration
of this 1s found 1n the low 1necidence of addiction resulting

m widespread legitimate use of morphine.

The results with heromn do not justify its reputation as
& great stimulant or producer of mtense euphoria The
ht&ure reveals little or no crnitical evidence that this

1) JAMA 157 10061020 Mar 19 1955
537



538 ANESTHESIA

drug, when used for the same purposes as morphine, and
1 equally effective doses, would be more likely to produce
medical addicts Re evaluation of heroin’s place 1n medicine
18 10 order, 1n view of claims to 1its superiority as an ant
tussive and analgesic.

2 Personality and reactions fo drugs—Responses of 20
young male volunteers were evaluated with reference to
typical or atypical reaction to morphine, herom, pentobarbt
tal, amphetamine and a placebo Psychologic data on each
subject consisted of an interview and Rorschach examina
tion Correlation of personality and response to drugs was
made 1n terms of atypical and typical reactions of mood and
state of wakefulness The results are reported by von
Felsinger Lasagna and Beecher?

There seems to be a connection between subjective re
sponses after drugs and the personality state of the subject.
Typical responses to amphetarune were euphoria and alert-
ness, to heromn and morphine, dysphoria and sedation, and
to pentobarbital euphoria and sedation Subjects who most
often reported typical responses constituted the best ad
justed group They tended to be the most responsive and
expansive persons in the mterview handling the situation
easily and talking freely They were soundly motivated and
were doing well 1n college worh. Their adjustment to s&x
problems was at a more mature level than the atypical
groups Rorschach data supported the imterview evalua
tions The alcohol habits of this group were social and the
effects were always to release inhibitions

Subjects who reported atypical responses presented ut
desirable charactersstics  Strong  depressive trends and
moodiness were frequently coupled with unrealistic and
diffuse goals and ambitions Rorschach data agamn support-
ed interview evaluations This group seemed to have low
sexual drive for the age level Alcohol tended to be 2 sed
ative and depressant.

The Optimal Dose of Morphine should be carefully de-
fined according to Louis Lasagna and Henry K Beecher!
(Massachusetts Gen’l Hosp) because the drug 15 usually
employed for acute pain when there 13 a premium on rapid

(2) JAMA 157 11131119 Mar 26, 1933
(3) Ibid. 156 30-234 Sept 18, 1954
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and cffectine rebief and hecause it can produce unpleasant
and even dangerous «ide effecte Also, there 1s evidence that
development of physictl dependence 1s directly related to
size of the dose Since 1t 1s customary for imvestigators to
compare old aud new anrlgesics with morphine as a stand-
ard of reference, the optimal dose 13 particularly appropn-
ate

The mardence and duration of pain rehef were observed
postoperatiely sn 122 patients given alternate doses of 10
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ok, 140 —Rer depresslon with two deses of morphine aad e phisbo.
{,u) of hnm and Bewher T K. I-A.;x.A. 156 230-°%4 .SEPL 18,

and 15 mg morplune phosphate/70 kg body weight. In
ddition, 10 healthy male volunteers were studied for in-
adence of side reactions including resprratory depression,
after admumstration of 10 and 15 mg morphine and a
Placebo The average respiratory rate and minute volume
aver three munutes were measured in the volunteers first
while they breathed room air and then after they mspired
3% carbon dioxide for six minutes After control readings
Were made, the medscament was given end similar measure-
ments were recorded (Fig 140) The respiratory minute
volume for room mir and carbon dioade were, m general,
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parallel The magmtude of change and the consistency of
results, however, were greater in the carbon dioxide data.

In the 122 patients there was only a shight increase m
potencv and duration of analgesia when the dose of mor
phune was raised from 10 to 15 mg The volunteers had a
greater respiratory depression and a significantly hugher
madence of troublesome side effects with the larger dase.

In most patients 15 mg doses of morphine are probably
unnecessary for relief from pain The optimal dose appears
to be 10 mg /70 kg body weight

[Tradibomal routme practices in the use of narcotics for cation
and pain relief are juﬂ&:hly subjected to eritical re-evaluation, Although
there will be many who disagree with the conclusions presented in these
nrticles, the agnostics wiil readily recogmze the need for the inquiries -
stituted by the anthora—Ed.)

Preliminary Observations on Effect of Levallorphan on
Respiratory Depression and Anaigesia of Levorphan m
Man are presented by E G Gross and Wm K. Hamilton*
(State Umv of Iowa) For the analgestic studies, the Wolff
Hardy Goodell techmic was used on five trained subjects
Graded doses of levallorphan tartrate were given subcutan
eously before, simultaneously and after a fixed dose of levor
phan tartrate and readings of the threshold rises were made
at 30 minute ntervals For studies of antagomsm of res-
piratory depression 20 patients were used. All were given
levorphan tartrate and levallorphan tartrate m a rabo of 10
units of analgesic to 1 umt of antagomst

Levatlorphan, admimstered after respiratory depresston
was produced by levorphan, effectively antagomzed the de-
pression Respiratory depression occurred when the antago-
mst was given prophylactically or simultaneously with
levorphan

When the dose of analgesic was four times and w0
tumes the dose of antagomist no sigmificant mhibition of
the maximal analgesic threshold rise was observed if the
agents were given simultaneously When levorphan was
admimstered 30 mmnutes before levallorphan in a 1 1 ratio
no statistically significant alteration 1 meximal threshold
rise wes noted When levallorphan was given 15 munutes
before the analgesic, 2 ratio of 1 umt of intagonust to 2
units of analgesic produced a sigmficant lowerng of the
threstiold nse

(4) T Lab & Clin. Aed. 43:938-941 Jume, 1934
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Thicse results sugrest that there may be a difference be-
tween the amount of lesallorphan tartrate needed to antag-
onize levorphan induced respiratory depression and the
amount needed to it annlgesin produced by the same
analesic 1gent in man

VLANTILATION

Ventilation Standards for Use in Artificial Respiration
To avoid hypo- and iy pers entilation and hy percapnia, pro-
longed artificinl respiration as used 1 thoracic surgery,
poliomyclitts and anesthesia 1in general requires accurate
control based on artenal levels of CO; rather than of Oa
Edward P Radford Jr® (Harvard School of Public Health)
Presents venttlation standards based on predictions of CO2
production and respiratory dead space from the patient’s sex
and weight for use wath a chinical method of estimating ade-
quacy of artificial respiration

In the equation

Via e .=\'m+M

standard tidal volume (necessary to gne a mean aheolar
pressure of 40 mm Hg at a speafied breathing frequency,
f) 18 a function of the dead space volume of CO and the
volume of COjs breathed/umit time. By using the calone
¢qunalent of CO. CO;: production can be determined from
basal metabohism standards (Benedict Talbot and Harns-~
Benedict) and a graph 1s constructed showing the rela-
tion between CO, production and alveolar ventilation re-
lated to body werght and sex Vcos == 6(W) By plothng
respiratory dead space values obtaned by various anthors
using different methods 1t was found that 1n mililiters 1t
8PProximately equals body weight 1n pounds (Vp=W) Sub-
Stituting 1n the first equation

VT atansars = W ‘20—'{(“}‘2

'11"1113 expression was constructed into a nomogram (Fig
41) from which optimal tidal volume to be provided at
any breathmg frequency can be obtained

—_—

) 3 Appl Physkl 7 451460 Jenmary 1985
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Carbon Dioxide in Anesthetic Atmospheres as Measured
by the Liston Becker (Infra red Absorption) Gas Analyzer
As open  thoracie procedures have become more common
attention hns heen focused on the problem of 1dequate ven-
tilation of the patients lungs dunng admmmstration of
anesthetic agente When the patient has an excessive ac-
cumulation of COz 1n the body there 15 no warming sign
as obvious as cvano<is Blood pressure elevation pulse
vanations, changes in respuration and muscle twitching oc-
cur relatinely late Equpment to measure CO_ tensions has
been bulky, highly teehnical to operate and expensive

Rarl L. Siebecher John T Mendenhall and Dean A
Emanuel* (Unin of Wiscon«n) have been using the Liston-
Becker gas mnalvzor to measure the COz 1n the respired at-
mosphere of patients Torty patients were studied to de-
termine the varations in CO: content when samples are
drawn from the different 1reas in the pulmonary anesthesia
system  and to deternune the best method of samphng
which would reflect accurately the changes 1 acid base
balance 1n the blood as they may occur

Gas samples were obtaned through a small catheter
which could be placed n any part of the anesthetic at-
mosphere from the bronehi to the breathing bag  Alveo-
lar gas camples were tahen by clamping the rubber tub-
1ng at the junction of the endotracheal tube connector and
the to-and fro camster thus dimimishing mixing caused
by the tidal flow of gas and drawing the sample from the
endotracheal tube, bronchi and the more peripheral areas
of the lung Blood samples were drawn from the pulmonary
en or occasionally from a penpheral artery The whole
blood CO, content was determmed by the Van Slyke mano-
metric method whole blood pH was measured by the

s electrode pH meter Some of the gas samples were
drawn through the infra red sampling cell into gas sampling
tubes and were analvzed by the Scholander method to
check the accuracy of the mstrument These analyses cor
related with the readings on the gas analyzer within 006%
¢ Alveolar samples averaged 339% higher in CO. con-

ent than the tyda} samples taken from the same area and
2bproximated more closely the varations in the pH and
© T Thorcke Surg. 37 468476, May 1954
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Pcog of whole blood Tidal samples drawn from the en-
dotracheal tube congector, 88 1 projects from the mouth,
average 24 8% le38 CO; than dal samples drawn from the
carinal ared

Tidal values of COgq are sufficient t0 follow the trend of
the whole blood pH and are prc(errcd for routine us® g
mg e good ndication of changes 18 2cid base balance: Ty
readings at the mouth jevel are much casier 0 control,
due to less accumulation of secretions 1% thns ares How

ever, vanations 1 quxang due t0 B s reathing
bag or 0 jnadequate relaxationt of the ancsthcsmlogxsu
hand on the hag may caust errors 10 52 tes from ths
area

Indir Eetimation of Alveo Dioxide Teo
son. Much attention has been jocused 11 T years

carbon dioxrde, which 1 turn 18 nvessely propomonal 0\
the alveolar venti}ation Frequent determunations of arteral
Plood gas teasions are ancomfortable for the patient snd
fqme consuming for the hosprtal staff and require traine
taborator¥ personnel Al alternative 18 the measureme? of
alveolar of end-hdal carbon dioxade tension which 1 the
pormal lung closely 2ppm~umatcs the arte casbor 4
1de tension Uniortunate,\y there are n0 automatic carbon
dioxide analyzers which are relatively cheap a0 stable
and require no calibration oF attenti0n yth thas 10 mn
Robert E Nve Je? (Rochestcr,

relatively simple methods for ndirect estimation of ahveola?
carbon droxade tenston One requires the use of the relative”
1y stable Pauling OXYEED tenmmeter and the other an of
dinary basal metabolis® machine.

The first method 18 pased on the alveola? air equatio?
The subject preathes 100 air through a8 end ndal alf
gamphng device. End ydat ar 18 aspxrntcd commuoualy
wnthout drymng through @ Pauling oxygen analyze?
means of 2 suction pumMP adjusted W the aid of a flowW
meter t0 2 rate of 00 ml per minute OF by @ 50
synnge and three way st0pco-k The "ml:: 1n huma?t

el
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pated with end tidal air samples analyzed in the Scho-
lander gas analyzer This degree of rehabihity 13 adequate
for detecting gross nstinces of over ventilation  The
method 1s offered for more extensive tnal in poliomy elitis
patients Dicadvantages are, first, that at requures special
equpment and, second, that there 1s no end tidal samphing
device designed for use 1n A trachcotomy patient

The second method, 1pply ing the yventilation equation to
data obtained with a Bencdict-Roth <pirometer, requires
no special equipment However, in these experiments only
tno tlurds of the calculated values lay within 5 mm Hg
of the measured value, and 937 were within 9 mm Hg
Accuracy of the method depends on the accuracy of pre-
diction of the dead space and respiratory quotient Meas-
urement of ather of these vanables would compheate the
procedure to the point of uselessness No large scale stud
1es are available for more accurate prediction of dead space
based on such factors as body surface area (which would be
essential in children) Lffcets of poliomyehtis or of trache-
otomy on the dead space havc not been quantitatnvely stud-
ted. In addition the problem of a suttable substitute for a
mouthpiece 1n a tricheotomy patient would have to be
solved

Resistance to Breathing by Apparatus Used in Anes-
thesia I Endotracheal Equipment. Lows R. Orkn, litchel
Stegel and E A Rovenstine® (New York City) measured

¢ pressure gradient necessary to force flons through the
anesthetic apparatus at steady rates of 1-90 L. Endotracheal
catheters were shortened to lengths used chnically and
mounted on a board to approximate their shape after m-
Bertion mnto the patient The diameter of the catheters and
attachments were measured by inside calipers accurate to
the nearest 0.5 mm
Resistance to flow through standard Foregger camisters
vanous sizes filled with fresh, igh moisture soda lime
(mesh 48) 13 shown 1n Figure 142 The resistance of the ap-
E‘f"’Pl‘latc size canister to flow rates encountered clinically 1s

bttle significance. When camsters were tested after five
hgl;:s of elinical use there was no change 1n the determina-

of

-&- shape and internal charactenstics of an adapter m-
() Anerih, & Arcte 11 410 o1x ot Ao foKs
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offers the least restctanee Reeults indicate that both lumens
of the no 39 catheter arc functionally equnalent to a single
lumen catheter with au internal dinmeter of 94+ mm (32
') The no 35 double lumen catheter 1~ equnnalent to a

o b N
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2 & 143 (ton) —Treldirink adapters Adams type 1 nasal trpe oo. 20 plas 26
Fig Do 20 plus 23 3 na. 0 akome

25 44 (bottom) —Forerger adapters 4 pliable metal catheter commector
A, to connector straght 6 ecurved aatheter adapter
mtyle 7 Rovenstlne right angle no. 1‘?6 & Rovensting obtuse ungle
n&l;o-x!z\wmk 10 no. 176 right angle, new style 11 canister

(Courtesy of Orlin L. R, ¢t al.1 Anesth, & Amlg. 33 217-233 Jaly Avg., 1954)

single lumen catheter of 7 mm (30 F) A single lumen of
€ach 15 equivalent to 0 25 F and 2 23 F respectn ely

¢ effect of each component part on the total resist-
ance 13 additiy e (Fig 150) The measured resistance of an
entire endotracheal set up was equal to the sum of resistance
of the endotracheal catheter and 1ts shp jomnt, the nght
augle and the camister adapter and the camster Calcu-
d;Cd values and experimental values agreed so closely at

flows that separate curves could not be drawn
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The authors recommend that the largest thin walled en-
dotrmcheal eatheter <hould be used Shp joints should be
strmght and either <treteh the eatheter or fit externally
Adapters should be sule bored with strught or gently curved
shapes and 1 smooth hning Valves Jarge enough to ac-
commodate demand flon rates without resistance should
be emploved in umdirectionnl flow The valves should
have 1 diameter of more than 25 cm

Studies of Respiratory Air Flow IV Resistance to Air
Flow through Ancsthesia Apparatus was measured by
Donald I' Proctor® The wurways of parts of anesthesia
tqupment commonly u<cd may double resistance to air
flow provided by the patient s own airways For equipment
used 1n adulte, resistance was found to be 004-005 cm wa-
ter/L./minute flow at low flons Resistance increases at
igh flows due to turbulence m the air stream Resistance
of the smaller 1irwav s of apparatus for infants and children
1s proportionately greater

Reported studies on waking normal adults mdicate that
‘anying degrees of physiologic change may be expected
from added resistances requinng 0105 cm  water/L /
minute flon The added resistances reported by Proctor fall
below those of the smallest of these values 1f the proper
size endotracheal tubes and adapters are used

The effect of added resistdnces 1n conjunction with anes-
thetic drugs 1n patients with pulmonary disetse or 1 1n-
fants or children must be studied Anesthetists should know
the resistances to air flon of standard 1tems of equipment
and should use those with the least resistance

Artificial Respiration by Mouth to-Mask Method Study
of Reﬁpiratory Gas Exchange of Paralyzed Patients Vent-
lated by Operator s Expired Air 1s reported by James O
Elam Elwyn S Brown and John D Elder Jr! (Washing-
ton Univ) Although expired air 15 normally lower in O:
and hugher 1n CO- concentrations than ambient arr it 18
apparent that alyeolar tensions are also influenced by alveo-
lar ventilation Calculations indicate that normal tensions

Pcos and Po.) should be attainable in the patient if the
OPerator hyperventilates while executing mouth to mash
—_—

(9 Bull. Johns Hopkdns Hoep 96 49-58, February 1958
() New England ] Med. 250 749-754 May 6, 1954
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ventifation The tolerance of the operator to the hypocap-
nia attending this hyperventilation governs the duration of
effective mouth to-mask ventilation

Expired CO; and respiratory flow were measured duning
mouth to-mask or mouth to-tracheal tube ventation on
nine apneic adults The operator’s Pcog was also recorded,
After 5-30 munutes of artafictal ventilation arterial samples
were collected and analyzed for Oa content and capaaty,
COx content and pH Normal respiratory blood-gas ex
change of the patient was consistently produced by artficial
ventilation. Neither dizziness nor other symptoms of hy
pocapnia were noted 1n the operators despite a Pcos of 22 24
mm.

The method appears to be the 1deal emergency procedure
for artificial ventdation because the patient s alveolar Pos
can be rapidly elevated and normal pulmonary gas compost
tion rapidly established No equipment 1s essenhal the
most elaborate accessory being a simple face mask (without
the mask a mouth-to-nose technic with a handkerchief “fl
ter 1s effective) The operator knows immediately whether
the patient 13 being ventilated and sufficient inflating pres-
sure 1s automatically exerted to insure delivery of an ade-
quate volume since the operator tends to compensate for
changes 1n airway resistance and m lung compliance. For
practical purposes the hift of the patients upper chest and
the operator s threshold for dizziness will ndicate to the
operator that the patient’s gas exchange 18 optimal

{In ths day of mutomation it 1s somehow refreshing to learn that old
and simple technucs are soumd.—Ed]

Tidal Exchange m Respirators Spirometer studies on
six intubated, curanized unconscious adult patients Wef:
carried out by Roger-Bryce-Smith and Hamilton S Dawvis
(Cleveland) to determine tidal volumes obtamnable by the
tank and cuirass respirators with usual chmical pressure
ranges and posmtions and by the rocking bed respirator at
arcs of 20-40 degrees both prone and supine.

Three hundred and ffty to 550 cc. 1s the usual adult
range of tidal volume mn quet breathing The Emerson
tank respirator consistently produced adequate tidal vol
umes with pressures mm the region of -12 to —I6 cm of

(2) Aposth. & Amig 33 7)-85 Mar Apr, 1954
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water in theee apneie patients \egitinve pressures of 20 em
and fower resulted 1 exchanges compatible with hyperven-
tilation The addition of § em poutive pressure during ex-
piration ancrcased the tidal volume about 100 cc At any
gien pressure Pliang the resparator in 7 5 degree Tren-
delenburg postion rewulted sn a «ignificant decrease n
tidal volume,

The Monaghan cutrase respirator required considerably
lower pressures (greater vacuum) to reach a tidal volume
of 350 cc, 1t was less consistent 1nd 1ts use was attended
by technical difficultics The MceKecon roct ing bed did not
produce <atisfactory exchange under any of the conditions
of the experiment, the prone position gave the best ex-
change provided the abdomen was not restricted

The cmirass respirator and the roching bed are of value
dunng the period of w eaming 1 patient from the tank res-
Mrator and during the <ubsequent prolonged convalescence
when pulmonary function 1s borderhne In addition the
rocking bed 1s particularly valuable when atelectasss and
pulmonary infection have complicated the course of care
with a tank respirator The swinging motion appears to
faailitate drainage of the bronchial tree

Clrculatory Dynamics of Venous Return during Positive-
Negative Pressure Respiration were studied by Charles A.
Hubay Robert C. Waltz, Gerhard A Brecher Julus Prag-
hn and Robert A Hingson® (Unin Hosp, Cleveland) Con-
bnuous  mimultancous recordings of superior vena cava
blood flow (via a low resistance clectrically recording
stream bristle flow meter) and endotracheal nortic and nght
dtnial pressures were made during positine and negative
Pressure respiration 1n both the closed and the open chest
of expenimental dogs

In the closed chest, negatn ¢ endotracheal pressure caused
3 mcrease of yenous return (Fig 151) This experiment
mdicates that (1) flow sigmficantly increases when endo-
trachea] Pressure 18 lowered below atmospheric pressure.

oracic aspiration and not reduction of pulmonary
f Tesistance 1s the immedate cause of augmentation of

OW which occurred with the first cardiac cycle after the

Cﬂd\otrad]m pressure was lowered (3) Existence of a de-
O Avextbertolory 13 445461 September 1954
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pleting stage followed by a collapsed stage 18 1dentical with
that described with normal and forced spontaneous mspira
tion (4) The fact that increased thoracic aspiration 1s the
responsible factor for augmentation of flow makes the
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effect of negatne endotracheal pressure with a chinical res-
pirator physiologienlly comparable to that of normal spon-
tancous mspiration as far as venous return 1s concerned.

The beneficial effect of negatine endotracheal pressure
on venous return plus the detrimental effect of positine
pressure lung nflation mn the closed chest 13 demonstrated
in Digure 152 Positive pressure lung nflation in the closed
chest decreases venous return by decreasing the pressure
gradient from extrathoracic to thoracic vems

The net increase of venous return with intermittent

4 \arriar seenn
reator Prtscent [ e
VAN S0L008 FLOW A3 o i WLLE ULBSS FLYN o0 su/mea

ey IFCAAR WA

Fig 153 —Seqment of ongmml optical record demonsina wngmentation of
venous return with tive-negatlve  pres: plration ign‘r_hcd chest w{?h

sare re
worrml as In Figare 132 (Courtesy of Hobay C. e ol
Anertkeslology 13:445461 TS v G A

positive negative pressure respiration over that measured
during positive atmospheric pressure respiration in a nor-
movolemic amimal 18 shown in Figure 153 In hypovolemia,
intermittent positive negative pressure respiration increas-
es venous return relatnvely more,

In the open chest positive pressure lung mflation 1m-
pedes venous return, but interposition of a negatne phase
betneen positive pressure lung flations does not benefit
the circulation significantly

Effect of Postive and Negative Pressure Respiration on
Unilateral Pulmonary Blood Flow in Open Chest of the dog
was studied by Jay L. Ankeney, Charles A. Hubay Paul
R. Hackett and Robert A Hngsont (Cleveland) Con-

P —
(4) Burx, Gyoec & Obst. 98 600-606, May 1954
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tuons, smmultancons recordings of the left pubmon
artery blood flow and intenirachenl, nortie, perfusion
night atral pressures were mnde

In the open chest, positive pressure lung inflation wnt
feres with cireulation Two hemodynamie changes nccos
for this dettimentnl «ffeet (1) n rise fn right atead pr
sure with a reduction 1 the venoatnal gradient and fall
venous fnflow, and (2) an incrense m resistance to blo
flow through the pulmonary vascular bud  The authe
demonstrated that a rise w perfusion preasure oceura at o
game e the nght vontrienlar output dbmmishes T
mdicates that there 14 a pronounced inerease w pulimons
vasenlar resatanee and that this mcrcnsed resdstanee pla
o major role in the detrunental cireulatory effect of poutl
pressure lung inflation The nerease m resistance to flc
through the pulmonnry vascular hed 15 suppasedly due
compreaston of pulinonary vessels by the increvsed prossu
in the lung parenchymn

Negative pressure fung deflation does not augment t
arculttion m the open chest /e has been observed m t
mdact chest

Results of these experiments confirm the observation
Cournand and resociates that cardine output depends mo
on the type of pressure profite than on the over all me
pressure The pressure profile which fenst interferes wi
arcculation should be oue third posttve provsure with ¢
abrupt frl} to atmosphurie pressare for the remaming tv
thirda of the respiratory cycle

Effects of Controlled Respiration in Circulation durir
Cyclopropane Anestheala werc studied by Hempannun Liste
Robert N Reynolds and L 1T Ly® (Boston)

Mrrnon —Cardine ontput ol related hemodynamic determin
tions were made on 12 null{cctu nged 16-58 (yverage 41) in go
physieal condition and with no discernible enrdiovaseutar or pu
monary diserces After control observations in the resting siate we'
made oxygen was administered for 10 minutes followed by eyl
propane By the to-and fro absorption techinie ] ndotracheat intufx
tion was perturmed The patfent wna maintaned at moderntely dee
anedthiemn as mdieated by UG levet 1 and bloed cyclopropar
concentration of B 15wy 7106 c¢ Repeated aheeriations were it

during the pliase of spontancoua respirntion and of eontralled resp
rnﬂm:: fe I’nlvnnhm??pmhhe pressure breathing obtatned by mat

T8 Ancrtherlal 16 185374 May 1913
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wal compression of the anesthetic bag during inspiration, followed
by rapid releace of bag pressure for expiration. The expiratory time
averaged twice that of inspiration, and mean tracheal pressure
ranged from 415 to +6 ey water (based on Cournand type III
curve) Continuous and simultancous tracings of brachial artery
pressure, tracheal atrway pressures, ECG and EEG were recorded
throughout Cardiac output and other hemodynamic studies were
made only when heart rate and rhythm were regular

In subjects whose eardiac output was reduced during con-
trolled respiration other =igmificant changes were a de-
crease i strohe volume, increase in total peripheral re-
sistance and return of Pcoz to normal There were no sig-
nificant changes m pulse rate, mean arterial blood pressure,
mtrathoracic blood volume and oxygen saturation Thus
controlled respiration can depress cardiac output during cy-
clopropane anesthesia without affecting mean arterial blood
pressure or pulse rate. These changes are highly sigmifi-
cant in that they may occur in presence of a low mean air-
way pressure and an elevated central venous pressure
which occurs during cyclopropane anesthesia

The change in cardiac output during cyclopropane anes-
thesia has been shown to vary according to the level of
narcoss In a hight level (blood cyclopropane 510 mg./-
100 cc.), average cardiac output was reduced 22% and dur-
ing deeper levels cardiac index returned toward normal
The mcrease in Pcos during deeper anesthesia was thought
partly responsible for elevation of cardiac output It appears
reasonable that lowening of Pcos during controlled respira-
tion reveals the true cyclopropane effect on cardiac output
Lowenng of oxygen consumption may occur because the
muscles of respiration are at rest during controlled respira-
tion If so the decreased demand of the tissues for oxy-
gen may be a factor affecting the feed back mechanism
which regulates cardiac output. The decrease in stroke
volume represents a decrease in blood flow from the left
ventricle. Therefore, 1t 15 possible that controlled respira-
tion also impairs blood flow from lungs to heart, even
duning cyclopropane anesthesia.

Mean pulmonary artery pressure has been found to n-
crease during cyclopropane anesthesiz with spontancous
respirations and return to normal during controlled respi~
ration There was partial positne correlation between



558 ANESTHESIA

carbon dioxude tension and pulmonary artery pressure, The
probable reasons for lowering of pulmonary artery pressure
are (1) mmproved ventilation resulting in lowered Pcos
and (2) induced bronchiolar dilatation by increasing air
way pressure possibly overcomimng the bronchoconstnic
tion ‘ effect of cyclopropane

Although cardiac output may fall dunng controlled res
piration with cyclopropane anesthesia, this may be due to
effect of the anesthetic. Compensatory mechamsms are in
tact as evidenced by the mcrease in total peripheral re
sistance to maintain adequate perfusion pressure to vital
organs Findings in this study indicate that physiologic
levels of arterial blood oxygen and carbon dioxade can be
mawtamed by manual intermittent positive pressure breath
g (controlled respirations) and that the measured re
duction of cardiac output 13 apparently not deletenious to the
arculation

{1t shonld not be overlooked (as the author points out) that the mean
altway pressure used i this study was relatively low Mean pressures
wsed in chnical practice often exceed the pressure used in this study and
the effects on circnlation may be significantly different—Ed]

Experimental Study of Pulmonary Histopathology Fol
lowing Positive and Negative Respirations Robert C
Waltz Charles A Hubay Jay L Ankeney and Jane Mer
rill® (Cleveland) used an expenimental respirator employ
g various immtermittent positive and negative pressurcs
over two to four hours 10 44 healthy adult mongrel dogs,
1 both the open and closed chest to studv the occurrence
of pathologic pulmonary changes

Intermittent positive pressures up to 40 cm svater were
well tolerated m the closed chest. In the open chest this
amount of positive pressure caused severe damage owing to
repeated overdistention trauma at the thoracotomy open
mg and exposure, High negative endotracheal pressures 1
the closed chest caused more severe damage than mn the
open chest, presumably as a result of direct transmission
of this pressure to the lung parenchyma It was thought that
m the open chest effective high negative endotracheal
pressures cannot reach the lung parenchyma because of
complete collapse of the bronchioles at lower pressures

The most favorable endotracheal pressures allowing ef

(6) Surx., Gymec. & Obat. 99:580-566, November 1934
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fectne pulmonary sventidation with mummmal lung dam
age are 1520 em water pouitine pressure and 5 cm water
negative pressure

&lt appears that pressure was the sole variant observed 1n this study

v:)(msiblc that correlations of a different order may have been seatred

It
1l volumes and lung comphance were similarly taken into account—Ed.}

INHALATION ANESTHESIA

Rate of Uptake of Nitrous Oxide in Man J W Secvenng-
haus? (Univ of Pennsylvanin) measured the volume rate
of uptake of N2O by the body durning surgical anesthesia 1n
six subjects (Fig 154) It was found that after 90 minutes
of mhalation of an 8070 \-O 20% O muxture the body 1s

N0 UPTAXE
wL R wiw

Sle. 154 —Rate of uptake of N#O of alx subjects durmg anesthesiz with 80%
N+0 ana mfy‘uo) (Courtesy of Severlnghaus, J % 3 J Clin, Imvest, 33 11831189

still absorbing about 100 ml N,O/munute from the gas-
eous phase 1n the lungs From 75-30 L of N:O are tahen
Yp in solution 1n the body during 1-2%% hours of anesthesia.

common clinical observation 15 the tendency for the
dcP;thof anesthesia to lessen 1f the flow of N2O 15 stopped

) 7 Clia. Tnvest. 33 11831189 Sepeember 195+
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as when used for induction of ether anesthemia. The ex
planation 15, that after the flow of NyO has ceased the gas
continues to be taken up 1n solution by the patient at a rate
of about 200-500 m! /minute the supply of gaseous NyO m
the lung and reservorr bag thus being depleted and the con
centration lowered. Also, Og 18 usually added more rapidly
than 1t 15 metabolized and 1s used to refill the bag as NyO
18 absorbed. As the concentration of NaO 1n the lung falls
the arterial concentration also falls, dimimishing the depth
of anesthesia Since the amount of ether absorbed during
the N2O mduction 15 relatn ely small the patient may show
signs of lighter anesthesia

The rate of uptake of N3O duning at least the first two
hours of anesthesta 13 about 30 times the volume rate of
elimination of mitrogen as reported bv others (30 13 the
ratio of solubility of the two gases) This evidence sup-
ports the suggestion that the approximate uptake rate of
other inert gases can be predicted from data on mitrogen
elimmation.

Inhibition of Ether Hyperglycerma by Adrenergic Block
1ng Agents, Surgical anesthesia with diethyl ether produces
hypergly cemia 1 animals and nt man MAost evidence md
cates that 1t 1s due to stimulation of the sympathicoadrenal
system to release epinephrine with subsequent mobilization
of Iner glycogen Various adrenergic blocking agents have
been shown to afford some protection aganst cardiac irregu
larities induced by epmephrine during cyclopropane anes-
thesia. Some of these agents will also mhibit epinephrine-
mduced hyperglycemia. Thus, 1t would be expected that
adrenergic blocking agents that inhibit epinephrme-nduced
hyperglycermia mught also block ether hyperglycemia

To test this concept, the effect of three adrenergic block-
ng agents on ether hyperglycemia in rabbits was mvestt
gated by Damel T WWatts® (\West Virgmua Unn ) The
agents sclected on the bams of therr antiglycemic activity
were (1) hydergine, one of the most potent knowl; m-
hibitors of epinephrine hyperglycenua  (2) priscoline,® ir-
termediate 1 potency and (31) dibenamine,® which has

o effect on epimephrine h veemra
i Hh dcrgmc,c% ISpmg /Lg:pc;rgapletdy abolished ether hy-
T Ancrth. & Amilp 33343345 Sept-Oct., 1954
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perglycermn Dibenmmine,” 50 mg /hg, and priscoline,®
10 mg /hg, had no effect Theee results could be considered
indirect evidence that the increase in blood glucose during
cther anesthesia 1s duc to release of epmephrine from the
adrenal glinds

Ether Analgesia during Major Surgery Joscph F Ar-
tusio, Jr® (New York Hosp) used the analgesic stage of
cther in 110 patients undergong mitral valve surgery and
m 25 with mtrm- and extra abdominal surgery Atropmne
was the only premedicant. After mduction with thiopen-
tal and nitrous oxide cther was used to obtain the surgical
stage of anesthesia Intubation was then done under topi-
cal anesthesia The patient was then returned to conscious
ness by adnunistration of 1005% oxygen through the endo-
tracheal tube. Additional ether was added as needed to ob-
tain total analgesia,

This stage of anesthesia was divided mto three planes
In the first plane, there was neither amnesia nor analgesia,
n the second, partial analges:a but complete amnesia.
Special senses of sight hearing and ability to cerebrate
were intact i both planes Plane 3 was one of total anal-
gesia. In ats carly phase, the special senses and ability to
respond to spoken voice remamed mntact Then followed
difficulty m focusing dimmed color perception, dulled
memory for recent events, then for past events and finally
unconsciousness Blood pressure and pulse and respira-
tory rates were within normal limits throughout the anal-
gesic stage, continuous recording ECGs showed no -
crease in cardmc irmtability, reflex actiaty was mimimal
and responses to stress such as trauma and blood loss ap-
peared optimal This balanced state of the autonomic ner-
Vous system may be related to maintenance of cortical
control,

The second stage of anesthesia was seen only when anes-
thesia was first ;nduced but after mittal establishment of
Stage 3 the delirium stage was never again seen no matter
how often the transition between stage 1 and stage 3 was
made. This suggests several possibilities (1) that this stage
does not exist on o dose response basis (2) that central
Deurons are affected by stage 3 however brief so that

©) JAMA. 1573336, Janmary 1558
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stage 215 then never seen agam (3) that stage 2 may be re
lated to fear of the first loss of consciousness and may not
exist as a distinct entity Vomiting was never produced
presumably as a result of the topical anesthesia. There was
no mcrease m bronchial secretions

A speafic EEG pattern was defined as a criterion for the
analgesic state, correlating with ley els of ether 1n the 1 enous
blood of 15 mg % average. Anesthesia was adequate for the
surgical procedures performed and 1t 15 concluded that
plane three of stage 1 13 the most physiologic state and
could be used to advantage in balanced anesthesia.
bt pata i St SF analgeo iy be secered vt otber vatil
or gaseous agents —Ed. ]

Chnical and Laboratory Experience with Ethyl Vinyl
Ether \Willlam H L Domette and O S Orth! (Umiv of
Wisconsin) used ethyl viayl ether (EVE) during 220 mn
halation anesthesias and noted several advantages (1)
Volatihity was similar to diethyl ether avoiding extreme
chilling of the open mash and excessne concentrations
(2) There was rapid onset of anesthesia with loss of con-
sciousness (3) Laght anesthesia was easily mamtamed. (4)
A wide margin of safety existed between surgical anes-
thesia and respiratory arrest. (5) Rapid emergence oc
curred at ternunation of anesthesia (6) Postoperative se
queflae were mummal (7) Potential Liver towaty asso-
ciated with divinyl ether was absent.

Disadvantages mcluded (1) disagreeable odor (2) lack
of deep muscle relaxation 1n safe planes of anesthesia
(3) excessive cortical achivity and comvulstve moyements af
hypercarba occurred during anesthesia and (4) moderate
depression of arculation 1n deep planes of anesthesia.

The authors conclude that more widespread clmcal
application of EVE 1s warranted. However precautions
should be obseried. The agent should be gnen slowly at
first, but per<istently and the concentration mcreased slon
Iy mever suddenly MNo attempt should be made to reach
deep planes of anesthesia or to produce marhed muscular
relaxation Oxygen msufflation under the open mask
should be at the rate of 051 L./mmate to preclude the

(1) Anesth. & Amlg 34 2634 Jan. Feb., 1935
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possiblity of hypercarbin or hypoxin As EVE 15 inflim-
mable, antiignition precautions should be taken dunng
admimistration

Electrocardiographic Effects of Intravenous Administra-
tion of Neostigmine and Atropine during Cyclopropane
Anesthesia 1in 20 surmical patients were studied by Elhott
Jacobeon and \hlton 1T Adeiman® (Mount Sinar Hosp,
New York City) Atropine sulfate, 08 mg was given -
trivenoush to each patient at the height of neostigmme
actinaty s determined by electrocardiographic evidence
Aeostigmme n doscs of 052 mg was 1dministered -
trivenously with the prtient mantained in lower first and
upper second planes of surgical anesthesia Ten of the pa-
tients recened tubocurinne chlonde

Neostigmine produced classic cholinergic effects of vary-
g antensity  sinus brdycardia, wandering pacemaler,
ali degrees of aunculoventricular block and sinus arrest.
When atropme was admimstered 1ts effects were heralded
by reactnation of sinus actnvity and followed by increased
auriculoyentricular conduction As the degree of musearin-
1cblock increased a yentricular pattern became more prom-
ment with appearance of sinus tachycardia, ventricular
premature contractions, bigeminy and paroxysmal yentric-
ular tachy cardia of short duration Thus a picture of unop-
posed adrenergic actinity was present. There was no differ-
ence m the neostigmine cffects on curanized and noncura-
rized patients

Exammation of the pharmacologic actions of neostig-
mmne and atropine offers an explanation of neostigmine
deaths Neostigmine an effective mnhibitor of cholines
terase exerts muscarinic and micotimc effects Under or
dmnary conditions the muscarinic action predomumates In
the atropinized animal the muscannic action 18 bloched
and the nicotinic effect predomnates the result 1s as if an
adrenergic drug were administered The authors speculate
that the combined effect of neostigmine and atropine pro-
duces sufficrent adrenergic stimulation to precipitate fatal
‘entncular fibnllation particularly durning cyclopropane
anesthes;a
It appears that intravenous administration of neos

(D Anesthesiclogy 15 407415 July 1954
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mune during anesthesia, with or without atropine, presents
sigmhcant cardiovascular hazards Probably the risks are
mncreased with cyclopropane anesthesia certainly hypowa
t(iluc to mnadequate respiratory tidal exchange could enhance

em

Chronic Toxicity of Trichloroethylene A Study Acute
changes in metabohism following the use of trichloroethy
lene as an analgesic drug for short periods have been shown
to be mummal However in the toxicologic literature case
reports are found of industrial poisoning with neurologic
and hepatorenal sequelae following prolonged exposure
to low concentrations of the vapor It has been postulated
that chemucal impurities’ or degradation products of tri
chloroethylene are the cause of the toxac manifestations
To ascertan whether the chemically punfied preparation
of this drug (for medical use) used without soda lime has
chronic adverse effects, William K. Nowill, Ronald Stephen
and George Margolis® (Duke Univ Hosp ) subjected amt
mals to prolonged exposure under conditions simulat
g chrontc exposure of human beings

One dog three rabbits and three rats were exposed con
tinuously to trichloroethylene vapor in concentrations of
00501 vol % for an average of 18 hours daily over a three
month interval Growth rate did not differ sigmficantly
from that of controls All animals appeared well nourished.
Results of thymol turbidity tests were normal 1n the dog
and rabbits before and after exposure liver function was
not greatly altered. Significant renal dysfunction did not
develop duning exposure Erythrocyte and leukocyte counts
and hemoglobin values showed no remarkable change when
compared with values obtaned orgmally Abnormal cells
were not seen 1n the blood smears The animals were free
of gross or microscopic lestons attributable to trichloroethy
lene.
Cardiac Rhythm and Endotracheal Intubation A Clari
fication. Continuous direct writing ECG tracings record
ed during 110 endotracheal infubations of patients anesthe
tized with cyclopropane were studied by J $ Denson and
S I Joseph* (Los Angeles) There was no changen rhythm

(3) Anestherlology 13 462465 Septemb
(4) Ibd, pp 650657 Movember 1904
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in 106 patients either during laryngoscopy or with passage
of the tube through the vocal cords into the trachea No
changes 1n cardiac rhythm were scen 1n any of these pa-
tients when the cuff was inflited Reaction to insertion of
the endotracheal asrway was mamfested by “bucking ' on 19
occasions without any change i cardiac rhythm The
thythms during endotracheal intubation are recorded 1n
Table 1

There were four nstances (in 2 patients) of change in

TABLF 1 —Rnyrnyt wrrin I -rematro (No Crance)

Ay
ey |Komsra | ormes {Comennat| pq
Derripieen of Ripibem » Hmn | Cardes [ Hen | V0| Tetal
Dyumps
Xormal oot rythr 17 - - n 3 L]
Normal s thythm with ertopla preee | 1 1 3 5
Sermal ddamt thythan with prolouged | 1 1
Normal ings rhythm with fght bundis 1 1
T Y
tachyeardly 3 2 3
Toda! 1 2 . 7 18
Nodal tachycardi 1 1
ol with Hight bendin-branch bloek 1 1
Axrlenlar-rentrienter thoey 1 1 1 3
futter 1
Axriewtar Sbrillation 2 2
dhied yentricalar rhythen with| 1 1
block  (aadal
bamts with
) prematare con-

g 1 1
Metlfocal coupiing 1 1
"l!trknhruclmrdh 2 2
Tetal {00 chunga) b3 3 13 2 3 106
Total cares sodled 2 36 19 n 3 1o

cardiac rhythm duning intubation In each, the common
factor way madequate ventilation 1e., hypowa plus CO.
Teteation The authors and the consulting cardiologist
believe that these changes were comncadental to and com
Pletely unrelated to, passage of the endotracheal airway
mto the trachea.

In 87 cases there was no change 1n rhythm immediately
after intubation In 19, ventrcular arrhythmas appeared
(Table 2) Onset varied from six seconds after intubation
to four minutes after controlled respiration with Oa had
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been resumed The periods of apnea dunng which endo-
tracheal mntubation was performed (time from removal of
mask to resumption of ventilation) varied from 18 to 71 sec
onds.

In all cases cited the oniginal thythm was restored by
inereasing or improving, or both pulmonary ventlation
No other measures or drugs were utihzed.

Vanous explanations have been offered for the occur

TABLE 2—Areuyrrauas Fouowine Imrunatiox

T -
et Duvoription g fro oy
el N
Tmtwtatin Ocrgen
& Multiforal vestricalar pressature coo- 24 30 210 +#
traathons ol ” L3 Ll
3. s 0 H
n 4 11 »
ko 1 n k-]
13 Muhtifooal yeatricular prematurs mone l7lt ;I-a( g g
v 1w o bl kel
ko ¢ 100 bl
® -~ pLol 3
Couaplisg 13 ke B0 n
¢ 65 k14 ] n
3% 0 114 n
M3 0 150 b
A un 0 n
1 Coopllg to ventrier tackymrdls 3 J 3 23 1
1 Isterpolatad yentrieular cootractionn ks 1 198 3
to eoupliag
t Multifota! interpolated vemtricubsr 1] 3 ] 49
eontraztions {before O
1 Arborication with sltameting rgt 141 130 45 £
and et ventrlar prematute com-
trastioos

rence of ventricular arrthythmias during endotracheal ntu
bation A vagovagal or tracheocardime reflex has been the
most widely advocated and accepted It seems reasonable
to assume that a reflex mechamsm of thus type would re-
quire only a brief persod for imtiation—one to three sec-
onds at most It also seems reasonable to expect that any
changes m rhythm that occur after this brief period after
apphcation of a spmulns <hould not be attributed to that
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stimulus atd must thercfore be due to some other cause or
causes
The nuthors postulate that the sigmificant factor or fac-
tors re<ponaible for the ventricular arrhy thmias associated
with, or following, cndotricheal intubation are mcreased
artenal CO; tension lowcered blood artenal Oa or both
Changes in Blood Gases Associated with Various Methods
of Induction for Endotracheal Anesthesia Robert J Lach-
man Joan 11 Long and LeRoy W Krumperman® (Temple
Univ ) analyzed samples of arterial blood for oxygen con-
tent and capaaity, CO; content and pH in 30 patients dur-
mg induction of and intubation for endotracheal anesthesia
In 19 patients rapid induction with pentothal® sodium
and admimstration of a curanform drug preceded intuba-
tion They inhaled 10095 oxygen for three minutes before
induction Arterial Qs saturation rose from the subnormal
level reached during sedation and remained at or near
10055 during the procedure except 1n one pattent tmn whom
mntubation was difficult The COscombining power and
plasma CO. pressure which rose sigmficantly above con-
trol level after sedation sometimes rose even further during
mhalation of Q. the greatest nse occurring at the time of
mtubation Blood pH decreased steadily reaching 1ts lowest
value dunng imtubation The same techme of duction
and intubation was used 1 22 patients who were asked to
hyperientilate duning the O inhalation Agamn Oy satura-
tion was 100% throughout and CO, values remained stable
or fell shghtly after hypersentilation, nsmg to premduc-
tion levels duning mtubation pH rose following hyperven-
tilation then decreased at the time of intubation Most of
the changes were within normal range In six patients
slow induction with cyclopropane and ether was followed
by intubation after sufficient relaxntion The O saturation
essentially remained 100%, COa2 values showed a rap:d and
marked rise from onset of general anesthesia and tended to
fall after mtubation but m only three patients reached
the pre-nduction value, The pH dunng ntubation reached
¢ lowest Ievel observed 1n any group In three patients mn-
tubated after topical anesthesia Os saturation fell from 90
10 80% 1 one, and remaned at 100% 1n the two patients
5) Asesthesiology 162949 Janoary 1958
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v who were hyperventilated while breathing 100% ox;
There was only a shight change n COa content, pls
COg and pH

It 18 concluded that rapid mduction and mtubation
the arterial blood gases much less than inhalation ane:
si2 and that with hyperventilation while breathmng 1
oxygen immediately preceding mduction and mtuba
the changes actually remain within the normal range.

{It = rs that the cntical factor 1s the extent of ventilatior
oxygena rather than the method of induction. The article does,
ever h clearly the ity for adequate venulation befos
tubation—Ed ]

“Silent” Regurgitation and Aspiration during Anesth
Using the nsoluble, mert colloidally-dispersed compc
carmine red as an indicator, the mcidence of regurgita
and aspiration 1n 926 patients under general anesthesia
dunng various types of surgery was determined by Wil
Berson and Jobn Admnan® (New Orleans) Gastric
tents were regurgntated by 14% and aspreated by 7%
crdence of regurgitation 1 smooth inductions was 1
and of aspiration, 6% Wath difficult mmduction one m
patients regurgitated, and half of these aspirated ga
contents

The high nadence of regurgitation (25%) and asg
tion (14%) duning endotracheal anesthesia 13 not rea
explamned. Intubation was often performed for conyemt
because 1t had been difficult to mamtamn the mask sut
on the face. A constant depth of anesthesia was mamtar
with difficulty, and regurgitation and aspiration may h
occurred before ntubation Intubation during light ar
thesia or extubation with éndotracheal suction as anesth
Lightens mav be responsible

The lagh mnadence of regurgtation (22%) and aspirat
(12%) 1n patients with Levin tubes in place may be att
utable to the fact that patients who require a gastnic ¢
often have retention or distention The possibility that a
quate aspiration cannot be carmed out and that the st
ach 15 not emptied before induction must also be consider

The incidence of regurgitation (21%) and aspirat
(12%) 1 the lateral position was Tugher than the avera
With the Trendelenburg position the figures compa
favorably with the average for the entire seres

(6) Anesthesiology 13 644649 November 1934
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Cyclopropane nnd pentothal® rated equally with respect
to smoothness of induction, justifying their use to facilitate
mductions

The postoperative course of patients who aspirated was
without complications owing to thorough endotracheal suc-
tioning at the conclusion of anesthesia and to postopera-
tine antibiotic therapy

Influence of Anesthetic Drugs and Technics on Intra-
cranial Tension was investigated by C R. Stephen, Bames
Woodhall, ] B Golden, R Martin and W K. Nowll’
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(Duke Univ ) 1n 22 patients requining neurosurgery Before
induction of anesthesia the patient was turned on his
side and a plagtic vinyldene catheter introduced wmto the
lumbar subarachnoid space (as for continuous spmnal anal-
gesia) The free end of the catheter was connected by small
bore ‘maljeable copper tubing to a continuous recording
Sanborn electromanometer calibrated 1n mullimeters of
Water The techmc was sensitive enough to record the
Pulsations of subarachnoid fimd which occur with each
heart beat and those associated with deep respirations
i“r’cml combinations of drugs were used during mnduc #

M Acesthesiology 15:065-377 Jaly 1954
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tion and maintenance of anesthesia. When handied expertly,
rapid mduction with an uitrashort acting barbiturate and
a muscle relaxant mtravenously produced no sigmificant
nise 1 cerebrospmal fluid pressure. Similar drugs ad
munistered by faulty technics caused severe upsets in pres
sure Likewise, inductions with a2 hypnotic dose of pen
tothal ® followed by open drop vinethene® and ether anes-
thesia, or nitrous oxade-oxygen-ether inductions could be
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Fig 136 —Increased subarachnoid fluld pressure with rise fn carbon dioride
enddon  when

t patlent rebresthes carbon dloxide in closed norsbeorption
(Courtesy of Stephen, C. R, ¢ ol Anesthesiology 15.365-377 July 1954)

devord of spectacular rises m tension or could produce
dangerously high cerebrospinal flud pressures

Reports that avertin® increases cerebrospmal pressure
were confirmed. An increase of 200-300 mm water occurred
n each patient 1 15 30 minutes after admmistration

Most of the aberrations in cerebrospinal fluid pressure
were seen 1n the induction phase of anesthesta including
endotracheal wntubation Interference with normal respira
tory exchange was the basic fundamental disturbance when
the pressure rose The factors causing this can be over
come only with experience and meticulous attention to de-
tail on the part of the anesthetist.

When ultrashort acting barhiturates and muscle relaxants
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are used, 1t must be recogmzed that nadequate ventila-
tion re<ults This leads to anoxit and retention of carbon
dioxtde with increased cerebrospinal flnd pressure, unless
respieitions are assisted adequately

After surmel planes of anesthesia had been established,
severl patients were pliced on 1 closed carbon dioxide
absorption <ystem wath the absorber turned off A close
relation hetween increase n cerebrospinal flurd pressure
and carbon dioxule rctention wis demonstrated (Figs 155
and 156) The eflicacy of closed carbon dioxide absorption
systems during long operating procedures 15 open to
question, since the present absorbing medwims for carbon
dioxide do not remn 1007% efficient over long periods

Some Data on Performance of Waters Camister, apparent
dunng tests on vanous brnds of soda lime are presented

50+

Time: bours

Fl 157 _Llnas 13 COs coocentration with W ttnunlﬂer
fomally nd Laid Korison RN Mo it i ol 23 with conventl al qu.kcd
:u;';zﬂgn’fw‘ﬂmlﬁ Pask, E. A. Brit. J Anmaesth. 26

by ] G Robson and T A Pask® (Newcastle upon Tyne)
For the test to-and fro +entilation of a Waters camister
and bag was carried out with a respiratory pump arranged
to gne a tidal volume of 500 ml 12 times/minute 1n-
SPiration and expwation being equal and with an end

——
@) Brit T Araesth. 26 333336 September 1984
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157) Because of disturbing results, the authors estimated
the COz1n the bag i chimeal use and found the concentra-
tions hugher than desirable (table) Variations were due to
periodic disturbances of the camister When the camster
was held vertiealls, performance mmprosed (Fig 157)

If the canister was carcfully lad flat, 1t continued to
absorb cfficsently unless disturbed by tapping the bag
Efforts 10 find 1 more efficient means of paching showed
that a «imple Nylon pot scrub gave the correct degree of
elastic compression of the charge It offers minimal re-
sistance to air flow, <cems unaffected by alkah and moisture
and m1y be autoclased The camster 1s filled and shaken
down s tightly as poswible and the Nyvlon scrub mserted
20 that about half 1s left 1o be compressed by the wire
gauze 1n the camister Iid when the cap 15 screned on.

The results obtuned (i 158) have been confirmed i
¢himeal practice Movement of the canister did not affect
the cfficiency

MUSCLE RELAMNANTS

Study of Deaths Associated with Anesthesa and Surgery
Based on Study of 599,548 Anesthesias in 10 Institutions
1948-52 Inclusive was undertahen by Henry K Beecher
and Donald P Todd® (Harvard Med School) Deaths occur-
nng on all surgical services were imestigated by a team
of anesthetist surgeon and secretary Fial decisions were
made by the local team m each hospital as soon after
death as the relevant materal could be assembled

The following data were revealed (1) A fifth of
the anesthesias 1n these 10 unnversity hospitals are admin-
istered by nurses, 1¢. twice as many as are administered
by physiczan specialists 1n anesthesia. On the other hand
while the number of anesthesias increased 18% those ad-
mimstered by nurses increased by only 35% whereas
those gien by physician specialists increased 3495 and
ﬂ‘i&“ en by anesthesia residents 40% (2) Inhalation an- .-

) Aoo Sorg 140.234 July 1984
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esthesia 13 by far the single most important techmie, but
use of mtravenous anesthesia has doubled 1n the period of
study whereas the spinal techmc has declined somewhat
(3) The use of ether as a primary anesthetic agent 1s stead
ily increasing while the use of cyclopropane 1s not ether
alone or n various combinations 15 used 314 tumes as often
as cyclopropane (4) The closed crcle filter arrangement
has acquired and held an important place, but the sem1 open
technic has greatly increased 1n use There has been a great
reduction 1 use of the to-and fro filter The tremendously
increased use of controlled respiration probably has been
required by widespread use of the muscle relaxants (5)
Most spinal anesthesia 13 carried out with tetracaine or pro-
caine Heavy solutions are used far more widely than Light
ones The continuous or multiple dose technics have great
ly decreased (6) Procaine 1s the commonest agent 1n focal
or regional anesthesia Use of cocaine for topical anesthesia
has remained steady whereas use of tetracamne for this
purpose has sharply fallen (7) Endotracheal mtubation 18
used principally with inhalation anesthesia however, its
use as an adjunct to intravenous anesthesia has increased
probably a reflection of the use of this combmation with
muscle relaxants Cuffs on tubes although indicated for
certain procedures haye been the cause of anesthesia deaths
Data on muscle relaxants were as follows (1) When
muscle relaxants are used the death rate mmcreases nearly
sixfold from 1.2100 (based on 266 anesthesia deaths) to
1 370 (based on 118 anesthesia deaths 1n 44 100 patients who
recerved curare) These facts suggest that the custom of us
ing curare for trivial purposes 13 not justified Death rate
dunng imnduction was 1 15500 without muscle relaxants
compared to 1.2000 with these agents (2) Curare 1s not
customarily reserved for difficult or bad rish cases Death
ratio of good risk ta bad nisk patients 13 the same with and
without the drug a fact which strongly suggests an mher
ent toxacity and not a selective hilling of the bad nsh pa
tient (3) Death associated with curare 1s not limited to
major surgical procedures (4) No evidence 18 detectable
that experience or tramming of the anesthetist protects from
disaster with curare (5) There appears to be a dispropor
tionately high mcidence of curare deaths in men (6) Per
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centage of obvious gross errors in anesthetic management
m the curare proup although nearly twice that in the total
groups was too low to fluence the results greatly (7) A
new obeeriation 15 made that despite aruficial respiration of
a generlh effective type many curare patients die of err-
culatory collapse (8) Curire with thiopental was not as dan-
gerous as the combimation with ether or cv clopropane

In this xtudy 2 surgeal pavent had 1 1 75 chance of
dving from one cause or another and 1 195 chance of dy-
mg of the dicerse wiich brought him to the hospital The
over all 1nesthessn death mte for such patients 1s 1 1,560,
with men appetnng to have 1 disproportionately hugh rate
Anesthessn deaths are not commoner N\egroes than m
whites They are disproportionately great in the first decade
of life and m the later decades

Great changes 1n the use of anesthetic agents and tech-
mes in the five years of the study suggest that the practice
of anesthesin 1s far from achiey ing stabihty Inaccuracies
of “climical impresston,’ s opposed to the evidence of care-
fully recorded fact, re illustrated by the place of ether
anesthesi1, the place of cyclopropane anesthesia hazards
n the use of muacle relaxants, usefulness of the nurse
anesthetist, and the death rate attributable to anesthesia.
Data show that deaths from ancsthesia constitute a public
health problem ancethesin kills several times as many
Gtizens each year as docs poliomy ehitts

[This 15 the mnch heralded well publiazed and provocative study on
Curare, 13 plenty of room for debate over the methods used to
collect data and analyze them and also over the conclusions drawn. Nev
crtheless the article re-emphasizes words of caution that accompanied
the introduction of the v useful muscle relaxants —Ed.]

Relaxants and the Human Cardiovascular System. Mi-
chael Johnstonet (Manchester) observed electrocardio-
graphic reactions to d tubocurarme flaxdedsl® suceinyl-

oline and laudohssin during anesthesia

Neither d tubocurarine nor laudolissin protect against
vagal mhibition of the heart during cyclopropane anesthe-
82 Flaxedi® does protect the heart from vagal overac
ity but in carbon dioxide retention, 1t may precipitate
evere ventricular arrhvthmias when admmistered intra-
"Cn\ously to anesthetised patients This may be due to ex-

M) Amestheala 10 122138, Apell 1955
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esthesia 13 by far the smgle most important technic, but
use of ntravenous anesthesia has doubled 1n the period of
study whereas the spinal technic has declined somewhat
(3) The use of ether as a primary anesthetic agent 13 stead
ity 1ncreasing while the use of cyclopropane 19 not ether
alone or 1n various combinations 1s used 3% times as often
as cyclopropane (4) The closed circle filter arrangement
has acquired and held an important place but the semi-open
techaic has greatly increased in use There has been a great
reduction 1n use of the to-and fro filter The tremendously
mcreased use of controlled respiration’ probably has been
required by widespread use of the muscle relaxants (5)
Most spinal anesthesia 1s carried out with tetracaine or pro-
caine Heavy solutions are used far more widely than hght
ones The continuous or multiple dose technics have great
ly decreased (6) Procaine 1s the commonest agent n local
or regional anesthesia Use of cocaine for topical anesthesia
has remamed steady whereas use of tetracame tor this
purpose has sharply fallen (7) Endotracheal intubation 18
used principally with inhalation anesthesia however, 1its
use as an adjunct to mtravenous anesthesia has increased
probably a reflection of the use of this combmation with
muscle relaxants Cuffs on tubes although indicated for
certain procedures have been the cause of anesthesia deaths
Data on muscle relaxants were as follows (1) When
muscle relaxants are used, the death rate increases nearly
sixfold from 12100 (based on 266 anesthesia deaths) to
1 370 (based on 118 anesthesia deaths 1n 44 100 patients who
recetved curare) These facts suggest that the custom of us
mng curare for trivial purposes 1s not justified Death rate
dunng mduction was 1 15500 without muscle relaxants
compared to 1 2000 with these agents (2) Curare 13 not
custornanly reserved for difficult or ‘bad risk’ cases Death
ratio ot good rish to bad nsk patients 1s the same with and
without the drug a fact which strongly suggests an mher
ent toxicity and not a selective killing of the bad risk pa
tient (3) Death associated with curare 1s not hmited to
major surgical procedures (4) No evidence 18 detectable
that experience or traiming of the anesthetist protects from
disaster with curare (5) There appears to be a dispropor
tionately high incidence of curare deaths in men (6) Per
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Relaxants and the Human Cardiovascular System 1
chael Johnatone! (Manchester) obsenved electrocardio-
Braphic reactions to d tubocurarme flaxdedil ® succinn1
cholie apd laudolissin during, anesthema
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Uity but an carbon dioxide retention it may precipitte
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‘m\mﬂh to anesthetised patients Tlis may be due to ex-
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esthesta 1s by far the single most important techmie, but
use of mtravenous anesthesia has doubled 1n the pened of
study whereas the spinal techme has declined somewhat
(3) The use of ether as a primary anesthetic agent 1s stead
1ly increasing while the use of cyclopropane 1s not, ether
alone or 1n various combinations 13 used 334 times as often
as cyclopropane (4) The closed circle filter arrangement
has acquired and held an mmportant place but the semi-open
techmic has greatly mncreased in use There has been a great
reduction 1n use of the to-and fro filter The tremendously
ncreased use of controlled respiration’ probably has been
required by widespread use of the muscle relaxants (5)
Most spinal anesthesia 1s carried out with tetracaine or pro
caine Heavy solutions are used far more widely than light
ones The continuous or multiple dose technies have great
ly decreased (6) Procame 18 the commonest agent 1n local
or regional anesthesia Use of cocaine for topical anesthesia
has remained steady whereas use of tetracame for this
purpose has sharply fallen (7) Endotracheal intubation 18
used principally with inhalation anesthesia however its
use as an adjunct to intravenous anesthesta has increased,
probably a reflection of the use of this combimation with
muscle relaxants Cuffs on tubes although indicated for
certain procedures haye been the cause of anesthesia deaths
Data on muscle relaxants were as tollows (1) When
muscle relaxants are used the death rate increases nearly
sixfold from 12100 (based on 266 anesthesia deaths) to
1 370 (based on 118 anesthesia deaths 1n 44 100 patients who
received curare) These facts suggest that the custom of us
ing curare for trivial purposes 1s not justified Death rate
during induction was 1 15500 without muscle relaxants
compared to 1.2000 with these agents (2) Curare 13 not
customanly reserved for difficult or bad sk cases Death
ratio of good nisk to bad risk patients 13 the same with and
without the drug a fact which strongly suggests an her
ent toxaaity and not a selective lalling of the bad nsk pa
tient (3) Death associated with curare 1s not limsted to
major surgical procedures (4) No evidence 1s detectable
that experience or tramnig of the anesthetist protects from
disaster with curare (5) There appears to be a dispropor
tionately high mcidence of curare deaths in men (6) Per
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() Anacwtbesis 10 12 138 April 1933
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posure of the heart to the adrenergic effects of narcotic
agents (morphine chloroform, ether, cyclopropane and tn
chlorethylene) as the result of vagolysis, and not a direct
result of flaxed:] ®

Admimstration of succinylcholine 1s often folloned by
changes 1n the cardiovascular system similar to those caused
by acetylcholine. These include a muscarmic effect char
actenized by slowmg of pulse rate and a fall in blood
pressute followed by micotimic stimulation of pulse and
blood pressure. The muscarimic effect 18 abolished by atro-
pune. Succmylchohine provides better and safer conditions
for endotracheal intubation than do other relaxants

Three factors seem responsible for the appearance of
ventricular arrhythmias during anesthesia adrenergic an-
esthetic agents carbon dioxide accumulation and diminu
tion 1n vagal tone During operations which involve open
g the pleural cavity and also 1n apneic anesthetic techme,
1t may be difficult to maintain efficient ehmination of carbon
dioxade. When adrenergic anesthetic agents are nsed under
these circumstances severe ventricular disturbances are
particularly liable to occur and may not be controllable
except by use of such relatively toxic myocardial depres-
sants as procaine The use of nitrous oxade-oxygen mix
tures t0 mamtain narcosis apparently 1s not associated with
an increase 1 adrenergic achvity even in the presence of
muld carbon dioxade retention if excessi e vagolys:s 1s avoid-
ed by restricting use of atropine and flaxedil® Johnstone
has used this techmic for major abdommal and thoracic
surgery and, except during intracardiac manipulations has
not encountered significant disturbances of cardiac thythm.
Thorough saturation of the patient with the nitrous oxide
oxygen muxture m the first 10 minutes 1s easy to accomplish
when a pentothal®succinylcholine sequence 15 used for 1o
duction

Prolonged Effects of Succinylcholine and Some Possible
Explanations for These Phenomena. David A. Davis Fred
C Elis Norman O Reese and Dons C Grosskreutz?
(Unn of North Carolina) pomnt out that unexpectedly pro-
longed respiratory depression has been a princypal comph
catson of use of muscle relaxants in climeal anesthesiology

(3) Aoesibellogy 16 133-342 Ay 1938
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This has been vanously attributed to central depression or
dissoctation, potascaum deficiency, body temperature, al-
terations m tiesue carbon dioxade nd oxypgen concentra
tions, and changes 1n blood flow to the muscle When use
of succinylcholine was introduced, great emphasis was
placed on 1ts brevity of action, controllability and lack of
sde effects The fleeting effect was expluned by rapid
hydrolvsis of the drug by the pscudocholinesterase of the
plasma This mechanism was demonstrated i vitro and
has been assumed to occur i vivo

When sucainylcholine was used to provide prolonged mus-
cle paraly s1s 1n 150 patients anesthetized with nitrous oxide,
adequate respiratory activity failed to return promptly mn 19
(126%) This was not - failure of appearance of respi-
ratory movements but rather an mnadequacy of the muscles
of ventilation as shown by tracheal tug lack of inter-
costal movements and flaring of the nares When conscious
the patients complaned of dyspnea All patients could use
the muscles of the face, arms and legs though it was
difficult to evaluate their efficiency In all but one patient,
assisted ventilation for 30-90 minutes carried them through
this respiratory msufficiency and the postoperatine course
was otherwise uneventful In one however assistance to
fespiration was carried out until death ensued about 30
bours later

In experimental studies prolongation of the effect of
Sucamylcholine could be produced n dogs by ventilation
With 20% carbon dioxide The muscle weakness closely par-
alleled that noted 1n the patients To evaluate the role of se-
Tum pseudocholinesterase in prolonged effects of sucanyl-

oline, serum cholinesterase levels were determmed 1n
aflesthetized dogs before and after breathing of 20% carbon
dioxide. Results showed no alteration mn serum cholines-
terase activity 1n the presence of carbon dioxide excess

It 18 known that hypercapnia produces changes m fac-

lmportant in neuromuscular activity Potassrum and

Phosphorys are released from the muscle The action of
Curare anq sucanylcholine 1s antagomized by potassium
The authorg suggest that when hypercapnia 1s allowed
©XIst 1n the anesthetized patient the myoneural appara-
U 13 more susceptible than usual to the effects of drugs

to
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which produce muscle paralysis The obligation of the an
esthesiologist to provide adequate ventilation for the pa
t.\exxlti weahened by muscle relaxants cannot be overempha
si1ze

Dose Response Relationship and Duration of Action of
Succinylcholine in Anesthetized Man was determmed by
Armando Meraz Espinosa and Joseph F Artusio, Jr3 (New
York Hosp) The 50 surgical patients studied had hver
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function within normal hmita 37 received cyclopropane and
13 ether

MrrROD— A conninuous mfusion of a 0 1% solution of sucoin
choline hydrochloride 1n 5% dextrose m water was given
solution wis suspended by & cahibrated spring from &n nfusion
stand the surface of the fimd being placed at a predetermmed t
of 31 cm. above the level of the heart. Aa the solation d m
volume and weight, the spring maintamed the surface of the hausd
at a constant height above the venous pressure. A calibrated flow
meter was placed 1n the system to provide a constant size drop A
15 gruge needle was inserted in the antecubital vein for injection
of g;: drug Expired air was measured using a wet test gns meter
Blood pressure readings and cardiac rates and chythms were re-
corded simuitaneonsly with expired mr

(3) Apsthesology 15 238245 May 1954
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The dose response relition<hip was determimned for doses
from 20 to 67 pgr /kg /mumute (I, 159) It was identical
m the presence of cther or cyclopropane Onset of action
15 immediate and a maxunal effect 1s reached within 10
minutes at all doee levels studied These masimal effects
are sustamned as long as the mte of infusion 1s constant at a
gnen dose level and 1 constant level of anesthesia ts mam-
tamed,

Duration of action 15 exceedingly brief \verage recov-
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ety, from the pomt of respiratory paralysis 1s 80% com-
Plete within 10 minutes (Fig 160)
When the percentage depression of expired air 1s plotted
2gamst the loganthmic dose (Fig 161) a straight line re-
touship 18 geen The critical dose lies approxamately at
5 "¢ /kg /minute When this dose 15 exceeded, pro-
oud respiratory depression occurs The dose recommend-
¢d for chmcal use 15 40-50 pg /hg /minute. This dose
:’ﬂl Produce adequate muscular relaxation but at the same
'me considerable respiratory depression Assisted respira-
19 1s recommended therefore at this dose level
00d pressure and pulse rate were not directly affected
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transmission of flaxedil” was noted in the offspring of two of the
foar litches studied There was no observed evidence of placental
transmission of syncurine,®

Mode of Action of Quaternary Ammonium Type Neuro-
muscular Blocking Agents T'rancis T' Toldes® (Unnv of
Pittsburgh) presents n hypothesis that attempts to explain
the quahtatine (depolarization or antidepolarization) and
quantitative (potency vanation) differcnces n the actions
of the quaternary ammomum (R4\) type ncuromuscular
blocking agents by variations 1n the chemical structure of
these agents and by differences in the properties of the re-
ceptor proteins

The antidepolanizing agents (ecg d tubocurarine) will

Facrors Dereasniixe Tyre or Nevroxtuscuran Brock Preoucen Y
Quatexsiary Axmoxivyg CoMPOURDS
SexsiTiviTr OF

Trre or Nevaowvacrian carrons 1O Rusorring
1XG Agewt Dorotanirino Inruvrxcas  Nrmiokuscurin Brocx
Low sensitivit
Antl g {e.g., monkey
(e, d tobocnrarine) Antdepolanzation block
wuform actrvity High sensitivity
&g, @t}
Depolanizing Low sensitivity  Antidepolarization block
(eg, decamethontum)
varhable actnty High sensitiity Depolarization block

produce, 1n physiologic circumstances an antidepolariza-
ten block at the neuromuscular Junctton of all amphibian,
avian and mammahan species mvestigated. The type of
Deuromuscular block caused by the depolarizing agents
g, decamethonium) will depend on the properties of the
receptor protem of the species m queston In avians am-
Plubians and some mommals (e.g, cat) where the con
figuration of the receptor proteins can be changed relative-
Y casily, decamethomum’ causes depolarization block. In
other mammals (e.g, monkey) where the receptor pro-
tens are Jegq inchined to configuration changes, deceme-

%utum causes an antidepolanzation block.

The factors determmmg the type of neuromuscular
block caugeqd by the various R,N type neuromuscular block-
I0g agents are summarized n the table.

A ressccably satisactory hypothesis—Ed ]

) Beit. T Anesth. 26 394-398, November 1954
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Effects of Muscle Relaxant Drugs on Blood Clotting
Clotting, prothrombin and bleeding times and skin temper
atures of patients under general anesthesia, most of whom
recerved muscle relaxants, were studied by G Parsloe H
Deutsch and O S5 Orth® (Unsv of Wisconsin) The agents
used mcluded thiobarbiturate and mitrous oade with flax
edil®, d tubocurarine, metubine® or anectine® cvclopro-
pane, cyclopropane ether, and ether Average clotting and
prothrombin times of 43 patients are shown n Table 1

TABLE 1—Crorring Awp Prormmoaene Tnusrs v 43 Parrevnrs®

Wo. Citting Frothrmsbin Tane
Drux. Crom 0 1 T a [ 1 1
Thiokerbitera-Somdib-
preiowbgiily g 12 1y 7 103 wy wr wy
Theohacrbetnrais-d-tubs-
prirerlbuiritidgont ’ 11 1y 107 ny FUE T H
Ryt ] s s "% nry s 22
poresiviinie aunaioos « 84 [T} [T T
Creloyrosecs 1 1ns " 12 1w 18t "
Crclagropene sther k] 14 78 -— na e -
Fiker 3 101 [ 71 1 wr 173
2 e 'z 4 r ne s
Thres different wiro faken from esch patient &, after pre

blood  samples
anesthetio medieation but before Indoction of apestbesla 1, pwally b5 wmimmtt
after induction of anesthesia bat before wurgery snd 2 3060 mivutes or looger
after inltleton of operation,

TABLE 2—Brerorne Trux (1x Mrvures) or 30 Patments

Drog & 3 3 Chaops
Tioshasscuram-fazadl-actrrms sods “ EM) 3.3 3.3
salde 4 ¥ I H
Timcheesietac cta-metaiems-mirves b 4 3 s H
Thiobe rhiteriteanectae-naree scde 4 2 ] 1
Crloprosens 4 1 ;K :
Etir srith sutroms ewsde or tkobarblturaty 7 ki)
o 2 )] £l W

There was no manifest tendency for either clotting or
prothrombin times of 4% patients are shown i Table 1
sample after induction showed a shght decrease 1n clotting
time and the sample after surgery usually showed a further
decrease Bleeding time 2 30 patients measured before and
after induction of anesthesta showed a small and probably
not smgmficant mcrease 1n terms of what nught be con
strued as a tendency toward bleeding (Table 2) Skm
temperatures showed a marked increase m all of 14 pa
tients studied
(6) Ancsth. & Amaly 33 338-365 Nov Dec 1954
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It has been pomnted out that increased peripheral blood
fiow, from vasodilatation and increased tension may often
be the causatine factor of ooring of tissue rather than any
biochermienl action It 1s well established that induction of
anesthesin produces a redistribution of blood due to penph-
eral vasodilatition This offers a likely explination for the
mercased bleeding <cen tn <ome patients

Delayed Postoperative Recuranzation is reported by R.
A Joshe P Tbeling and R H Stamistreet (Melbourne)
m four patients, with one fatality The patients recened
large doses of flaxedil” s part of an anesthetic for major
surgery, and spontancous respiration was restored at the
end of opertion, n three with the ard of neostigmine
Acute respiratory distress developed 40 mmutes to 234
hours later Three were given neostigmne and the respira-
tory distress disappecared No patient had any climeal or
laboratory evidence of hemorrhage, shock electrolyte upset,
cardiac nsufficiency or cercbral disease.

Delayed postoperative recurarization can be largely
avorded by miimal doses of relaxant espectally toward the
end of operation and n patients with cardiac or renal dis-
case. For treatment of the cstablished condition neostig
mine 1ntray enously 1n doses of up to 5 mg 13 spectfic.

The pathogenesis of this syndrome 15 not precisely known.
Cardlorcsplratory and renal disease may be contributing
factors Renal disease 13 especially ymportant for flaxedil®
I8 not metabohized by man but eliminated by renal excre-
tion. The fate of neostigmine 1n man 1s not certainly known
but there 1s evidence that 1t can be mactivated by mam-
malian tissues Should the neostigmine be ehmmated more
”;Pldlb than the relaxant, delayed recurarization mav take
Place.

A second mechamism 15 muscle fatigue A patient able
to breathe spontaneously for short perieds may still be
lightly curanzed and prone to muscle fatigue

Clinical Evaluation of Tubadfl® (d-tubocurarine com-
bined 1n a slowly absorbed menstruum) 1s presented by
E R.Mala M A.Lucas K. O Burns and R.J Whitacre®

(East Cleveland, O) The drug 1s designed to provide re-
—_—

@ M. T Australta 1856859 Juoe 3 1954
® JAMA 15679 Sept 4 1954
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laxation for spasm and resulting pain that become apparent
some hours after the effect of an anesthetic has worn off.
Observations were made on 100 patients who underwent
anorectal surgery and were given tubacil® and 100 simlar
patients not given the drug Average dose was 15 cc. (37.5
mg d-tubocurarine chlonide) intramuscularly at the time of
surgery or immediately after, followed by an additional 1.5
cc. mn 12 hours

Postoperative pain and narcotic demand were decreased
when tubadud® was given. There 18 some evidence that post
operative urmary retention was decreased Transient diplo-
pa and muscle weakness were the only reactions Serions
complications may occur with overdosage or intravenous
mjection. Because of decreased voluntary muscle control
patients should be assisted when out of bed.

It should be clearly recognized that a drug that contamns
25 mg d tubocurarine chloride/cc. 13 potentially dan-
gerous even though it 18 absorbed slowly when injected
mtramuscularly One death has been reported following 1ts
accidental intravenous admimstration Extreme cautionl
must be used to assure that the drug 13 given 1n the proper
dose and only by the recommended mtramuscular route.

[Tha bypothesis that muscle tenson cogteibutes sgmficar r to the
Enble ?hcthc:po;r not t}‘:s ;;’:irlf:‘wular preparation is a satisfactory and
safe approach to the problem.—Ed.}

BARBITURATES

Hemodynamic Changes durmg Thiopental Anesthesis
in Humans Cardiac Qutput, Stroke Volume, Total Periph~
eral Resistance and Intrathoracic Blood Volume were
measured 1 14 patients before surgery by Benjammn Et
sten and T H Li* (Tufts College) Intravenous drip of
02% was admunistered slowly The rate of flow was ad-
justed to produce speaific levels of anesthesia momnitored
by continuous EEG tracings

Cardiac output was unchanged durng the state of hyp-

(9) J Clin. Invest. 34.500-510 Merch, 1955
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nosis and reduced 2595 during deep surgical anesthesia The
changes 1 mtrathoreie blood volume and strohe volume
paralieled the changes of cardiac output. Total penpheral
resistance sncreased 199 during light surgical anesthesia
and 325 during deep anesthesia

The decrease m antrathoracic blood volume, stroke vol-
ume and cardiac output probably is caused by redistrsbu-
tion and pooling of blood mn the peripheral arculation
resulting s dimimished \enous return to the heart. Such
pooling could be caused by an increase in total vascular
aapacity The progressie decrease in hematoenit charac-
tenstic of barbiturate anesthesia 1s lughly suggestive of
hemodilution and snerease of total vascular capacity Block-
ade of vasoconstnctor reflexes during thiopental anesthesia
may also contribute to pooling

Effect of Azotermia on Action of Intravenous Barbiturate
Anesthesia. It has often been assumed that the kidneys are
of no special mportance 1 the detoxafication of short-
acting barbiturates QObservations by John W Dundee and
Richard K. Richards! (Chicago) mdicate that expenimental
anmals, especially rats and rabbits react with imncreasingly
prolonged sleep to injections of thiopental as the time
Interval after nephrectomy or higation of the ureters and
the concomutant arotemia sncreases Hexobarbital shows
this change to a marhedly lesser degree. This imcreased
ontiity to thiopental as measured by prolongation of
sleeping time can also be obtaned by mjection of an
artificial urea solution, leading to sudden azotemia.

Clhnical studies are mn agreement with these expern-
mental findings Patients undergomg prostatectomy and
suffering from azotemra attmbutable to urmnary obstruction
required signuficantly less thiopental for induction and maimn-
tenance of anesthesia than a comparable group with nor-
mel blood urea level Several patients subjected to thio-
Pental anesthesia at different times with and without
Creased level of blood urea needed less of the drug dunng
the azotemic stage In normal human beings in whom the
blood urea level was artificially raised by flurd restnction
w_m! admimsstration of urea, anesthesia could be main-

(1) Ancstheslology 15 333346, July 1954
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tamed with considerably smaller doses of thiopental than
m a control group

Among the factors involved in these phenomena one has
to think of the changes of osmotic pressure mn the body
fluids and, especally with regard to urea, of its effect on
cell permeability It has been shown that the albumua frac
tion of the plasma proteins decreases after nephrectomy
Since thiopental 13 to a considerable extent bound on at
bumin, decrease of this protemn fraction leaves a larger
part of the injected drug unbound in the plasma. Only
this free barbiturate 13 able to penetrate the blood bram
barrier, consequently an azotemtc animal has more active
thiopental 1n his blood stream than & normal one given
the same dose per Lilogram The fact that hexobarbital 18
much less bound to plasma protewrs and also much less
affected by experimental azotemsa 13 in agreement with
this viewpoint,

The findings suggest that the anesthetist should expect
a greater sensitivity of azotemic patients to thiopental The
drug appears to be & safe and destrable anesthetic when
mdicated and if properly admimstered

Barbiturate Narcosis in Uremia. John W Dundee and
David Anms? (Uniy of Liverpool) produced a gradually
increasing state of uremua mn dogs by anastomosing the sev
ered end of the appendix to a hole in the fundus of the biad
der after dniding the urethra from the bladder Thus all
unne went from the bladder through the appendix and nto
the cecum to pass around the large mtestine before beng
discharged at the anus In addihon to increased urea Te-
tention chloride retention and acidosts were noted i the
ammals and these changes rather than urea retention seem
likely to be responsible for the chnical deterioration and
death since a high blood urea level 15 not 1n 1tself fatal.

The duration of action of medium and short acting bar-
biturates was studied 1n these dogs on successive days after
operation Narcownis was found to be prolonged by uremia.
With the barbiturates used, there was a direct relation be-
tween the degree of uremna (as judged by blood urea fevel)
and the mncrease n duration of narcos:s

(2) Brit. J Anaesmh 27 114-127 March 1935
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Effects of Pentobarbital Anesthesia, High Spinal Cord
Section and Large Doses of Ganglioplegic Agents on Hemo-
dynamic Functions Measured by Dye Dilution m normal
dogs were studied by Irvine 11 Page I'rncesco Del Greco
and A € Corcoran® (Clevelind Clinse)

Pentobarbital anesthesia sncreased arternl pressure n
normal dogs, apparently by increasing peripheral resist-
ance mean arculation ime eardine output and central and
‘needle to-needle” (N-\) volumes were unchanged

Two or three days after section of the spmal cord at
G5, conscious dogs had prolonged mean circulation time,
decreased cardiae output and central N N total bleod
and plasma \olumes and arteral pressure, whereas periph-
eral resistance was unchanged or increased

Intray enous infusson of large doses of a mixture of tetra-
ethylammonum and hesamethomum chlonde caused i
Supinie anesthetized normal dogs prolongation of mean
arculation time small decreases i cardic output, periph-
eral resistance and artertal pressure with significant in-
ctreases i centrl and N-Y volumes and small mncreases
1 total blood and plasma volumes In conscious dogs with
spmnal cord section, sumilar admimstration of the gangho-
Plegic mixture decreased mean arculation time and had
hittle effect on cardiac autput, arteral pressure or periph-
eral resistance The infusson decreased central and N-N
volumes, total blood and plasma volumes were shghtly
Increased

Mantenance of arterral pressure near normal levels after
large doses of ganglioplegic agents 1s due to lack of any
deerded hemodynamic effect on either cardiac output or
beripheral resistance The ganghoplegic state 15 1 contrast
to that after high spmnal cord section suggesting that
Pharmacologxc ganglion blockade 1s incomplete The 1n
GTease in central bleod volume and prolonged mean cireu
lation time caused by the drugs further emphasizes the
hifference between the ganghoplegia and high spinal cord
ection Increase in blood volume may bear on the patho-
genesis of pulmonary disease which sometimes dexelops
d“““g prolonged treatment of severe hypertensive disease
ith hexamethonm

) Am. ] Phyval 179 601606 Deceuber 1954
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Long Term Follow up of Patients Who Received 10,098
Spinal Anesthetics Failure to Discover Major Neurologic
Sequelae Robert D Dripps and Lerov D Vandam?® (Univ
of Pennsylvama Hosp) studied 8460 patients given 10,
098 spinal anesthetics over four years Incidents assoviated
with lumbar puncture anesthetic used and immediate and
postoperative effects were carefully recorded In addition, a
questionnarre was sent to each patient six months after op-
eration those reporting suspicious symptoms were further
questioned or examined. It was possible to check 8987 ad
mimstrations after at least six months

There were no instances of adhesive arachnoiditis the
so-called cauda equina syndrome or transverse myelitts nor
was there any evadence of a septic process 1n the meninges
or epidural region Numencally, headache constituted the
commonest sequela, over-all inadence bemng 14% There
were other munor neurologic sequelae of sufficient fre
quency and seventy to suggest a causal relation ta spmnaf
anesthesia These included backache, pain and numbness
m the buttocks thighs, legs and feet, and occasional 1m
stances of weakness in the leg muscles Most complamts
were transient and disappeared with time

The relative freedom from the most serious neurologic
disease was probably due to the adoption of certam pre-
cautions These consisted of careful selection of patients for
this type of anesthesia, use of a meticulous techatc in
cleansing and stenbizing equpment chowce of reputable
pharmacologic products use of safe concentrations as the
anesthetic muxtute and careful techmc mn performing lum
bar puncture and wnjecting the anesthetic

Anesthesia of any tvpe places a stress on the patent
The authors expenence mdicates that the mortality rate
following spinal anesthesia 13 lower than that recorded
after general anesthesia i comparable patients undergo-
ing comparable operations Physicians appear prone to as-
sume a cause and cffect relation between spinal anesthesia
and a sariety of complants sometimes appeanng years

(4) JAJA. 136 14361491 Dec. 18, 1954
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after the Anesthewn Tlis atutude 1s not objective, nor 1s
it justified on the basis of avulable data

[The authors unfortunately imply that the lower mortality rate with
spal anesthesia than with general anesthesia 1s a function of spinal
anesthesia per se. It 1s poeible that the management of spinal nncst.gum
under the arcomstances of the stily was better tian the management of
general anestlenia during the rame period —Ed.]

Neurologic Complications of Spinal Anesthesia Statisti-
cal Study of More Than 10 000 Consecutive Cases o er four
years 1s presented by Max S Sadove and Myron J Levin®
(V.A Hosp, Ilines 111) In 1948 2472 spinal ancsthesias
were gven, mn 1949, 2670 1n 1950, 2736 and 1n 1951
2283 MNcurologic compheations were found n 18 cases
13 of which fell into five mther broad categories (1) cere-
brovascular acaidents within 10 day s of anesthesia 4 cases
(2) aseptic bemign memngitis with recovery 1 (3) per-
@istent headache over 1 week, 3 (4) chromc backache 2
and (5) cardiac arrest coincident with anesthesia 3 (re
covery in 1) Two of the three cases of cardiac arrest oc-
curred 1n monbund patients Poor judgment as to the advis-
ability of using any anesthetic other than perhaps refng-
¢ration or some form of regronal bloch 1s more to be
blamed than spinal anesthesia itself In the third case, 1n-
halation anesthesia and pentothal® were also employed A
penod of respiratory obstruction and respiratory depres-
ston occurred during the general anesthesia It 1s reason-
able to assume that tlus with or without spinal anesthesia,
could be sufficient to have produced cardiac arrest.

In the other five cases conditions were present which are
frequently considered complications of spinal anesthesia.
Careful analysis showed that they either existed before
anesthesia and were not aggravated thereby or that they
Wwere completely unrelated to anesthesia. In one case there
Was pre-existing demyelination of the spnal cord and
Peripheral nerves on a vitamin B deficiency basis the post-
Operative course was uneventful Conditions n the other
four 1ncluded preexisting undiagnosed syphilitic paresis
Weakness of the lower extremuties actually present pre-
Operatively post-traumatic epilepsy, most probably due to
2 fall and multiple sclerosis diagnosed 18 months after
*Pwal anesthesia
—_——

(5) Ifnols AL 3 108 169174 April, 1954
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The authors find the morbidity and mortality with the
spinal anesthesia technic to compare favorably with those
mn other techmes of anesthesia,

Densities of Cerebrospinal Fluid of Human Beings was
measured by Harold Davis and Wilbert R. King® (V.A
Hosp San Francisco) All subjects were outpatients with
relatively muld neurologic disorders and were engaged m
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normal activsties The values (Table 1) agree within % 3
standard devintions with those of other worhers Density
1 most dependent on temperature <odium  chlorine and
carbon dioxide On exposure to aur, the carbon dioxide will
volatilize, representing 1 decreace in acidity, mass and den
uty In addition water evaporates representing a de-
erease 1n volume and an mnerease n density Density can
be preserved at least 24 hours by collection of cerebro-
spmal fluid under muneral o1l

The authors conclude that anesthesiologists who desire
to utilize the effects of bamaity on normal patients can

TABLE 2—~Bamic Graviries ann Dessmirs oF Previousts Testen

SoLuTtions

Baric Dixsity

Graniry, Gm./AL
Tetracaine ( Sgwmi 0:;&736 gw%s

pontocaine®) 019 1 00955 saline
Dibucame (nupercaine?) 006655 n 055 salne 0.99:7 09967
Procaine, %i%hino‘gnm) ” ” 09976 09986
rocane, 5% epin and 025
W e e
flnd (mean) 1
Piperocame ( ine®) 1.5% n Ringers solutien 10013 1.0023
g’m; 5% In Ringer s solution 10036  1.0046
025% in 5% dextrose 10101 Lol
EMM(EM?% Jaline and 56 dextrose 1017 10137
0.
5% dextrone ) 2370w 045% salme and oo oier

safely administer hyperbanc solutions with densities at
35 C above 10022 Gm /ml and hypobanc solutions be-
lon 09998 Gm /ml The baric gravities 37/37 C of cer-
tain spinal anesthetic solutions are shown mn Table 2
Multiple Autoclaving of Drugs Used m Spinal Anesthe-
814, Neurologic sequelae of spinal anesthesia although
relatinely uncommon are so grave that every improvement
n technic which might eliminate a possible ctiologie fac-
tor should be adopted Stenilization of ampules ot spinal
anesthetic drugs by immersion m colored antiseptic solu-
Bons has long been an accepted means of nsunng asepsis
OWever many writer have suggested that dire neurologic
SOmplications of spmnal anesthesia might be attributable to
Inadvertent ntroduction of these irmtating solutions imto
the subarachnoyd space Allan B Carter Clarence L He-
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bert, Wayne S DeWald and Audrey W Talley? (Staten
Island N Y) beheve that ampules of spinal anesthetic
drugs should be stenlized by heat.

Spinal anesthesias were performed 1n 186 cases with the
use of drugs that had been autoclaved under 20 Ib pressure
for 30 minutes at 250 F for five consecutive times, without
apparent change of potency in vivo or in vitro or increase
m complications

There was a noticeable discoloration 1n tetracamne-glu
cose soliutions and 1n ampules of 10% glucose solution sub
jected to repeated heat stenhization To the eye, the am
pules of glucose solution as purchased and those auto-
claved once were the same After a second autoclaving
definite discoloration could be perceived Early m the
study the discolored solutions were used 1n 2 small num
ber of spinal anesthesias, without apparent 11l effects, this
method was abandoned because 1t was not known what
adverse effects mught result from ntroduction of cara
melized glucose nto the subarachnoid space In the remain
der of the procedures glucose solutions were utihzed which
were autoclaved but once. The ephedrine that was added
to tetracame for spinal anesthesia was simlarly autoclaved
once

Elimmation of Nor-Epmnephine from Spinal Fluid. Dura
tion of spinal anesthesia may be considerably prolonged by
concurrent injection of nor-epinephrine. The effect appears
most hkely due primarily to a retarded absorption of the
anesthetic S-O Liljedahl and U S von Euler® (Karo-
linska Inst Stockhoim) therefore studied the rate of ehm
mation of the drug from the cerebrospinal flud after 1m-
trathecal injection 1n a number of patients Nor-epinephrine
was slowly resorbed, as shown by the exponential fall 1n
concentration from about 25 pg /ml to about 1 pg m 5%
to eight hours after mnjection of 05 mg l-nor-epmephnine
at the level of the fourth to fifth lumbar vertebrae together
with 10 mg hyperbaric tetracamne (Fig 162) The systemic
blood pressure was not altered but there was a shght 1n
crease 1 unmnary output of nor-cpmephrine

The rate of disappearance of nor-epinephrine remataing

7)  Anerth y 15 420-433 & 1954
8) Acta chi  scandingv 108 163-169 1954
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025
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! fiuid after intratheaal
o] %—Lumhrlue coocentratlon in cerchrosplml after

to with tetracalnay clreles, without t e
of Liliedabl, 50, and von Ealer U 5 t Acta chit seaniomr 108 Les165 1554

n the cerebrospinal fluid was found to proceed more slowly
n vitro at 37 C It cannot be stated whether the more
rapudly occurring fall  concentration n wivo 1s due to
Tesorption or to enzymatic destruction at the tissue surface.

0 evidence was obtamned for passage of nor-cpmnephrine
from the blood to the cerebrospmnal flud during intra-
Venous infusion,

The authors concluded that the prolonged duration of
tetracaine anesthesia 1o the presence of nor-epmephrine
13 due to retarded resorption as a result of the vasocon-
stncting action of nor-epinephrine.
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Relation of Subcutaneous Focal Sensitvity to Referred
Pain of Cardiac Origin Margaret A Kennard (Univ of
British Columbia) and Fredenck P Haugen® (Umv of
Oregon) 1n a study of 72 patients with cardiac disorders
35 with thoracic disorders not related to the heart and 46
with nonthoracic disorders, found that painful tngger
spots of the upper thorax have a direct relation to pam of
cardiac ongin  These focal points occur n specific areas
dentically situated 1n all subjects examimed Although the
tngger spots appeared 1n some patients without thoracc
pam (20%) they were more frequent 1n patients with
thoracic disease not of cardiac ongin (48%) and much more
prevalent with spontaneous cardiac pan (61%) In cardiac
cases, laterality of spontaneous pamn was associated with
trigger tenderness of the same laterality

It 13 suggested that the trigger areas result from focaln
flammatory changes based on reflex vasomotor processes
and that this accounts for their persistence when the vis
ceral source of pain 1s removed. The sensitive areas lie 1n
close relation to the larger ad more superficial nerves

The syndrome of referred cardiac pamn can best be e
plained by use of pathways of referral from the visceral
autonomic source of excitation to other autonomic affer
ents from the shoulder and neck which enter the same
ganghions and the same cord segments as the cardiac affer
ents Such a concept of referral from autonomic to-auto-
nomic rather than autonomic-to-somatic would explain
many other types of severe deep pam which do sot follow
the usual segmental somatic patterns

Pneumothorax Its Incidence Following Brachual Plexus
Block Analgesin 1n 100 consecutive patients was determn
by Dantel C Moore and L. Donald Bridenbaugh (Seat
tle) Anteroposterior roentgenograms of the chest wer
taken 10-15 hours after brachial plexus bloch. In addl'-‘;lm(']
lateral and oblique exposures were made when patients ha

-
(9) Anatheslology 16 297-311 May 1955
(1) THA 15 475479 September 1954
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chest pun but no ur was apparent in the anteropostcrior
film Pontocune” was the local anesthetic agent and the
supriclavieular approach was used m all cascs

Five patients compluncd of sescre chest pain on the
molved «ade within six hours after the brachial plexus
bloch but 1 onlv one was 1t possible to demonstrate ar
mtrapleurilly Thus the incidence of pneumothorax n this
series was 16 no instances of ‘ «1lent pnecumothorax re-
sulted from the procedure This <hows that the posaibility
of the complication 1s not 7 formidable argument against
the use of brachial plexus block analgesia

N\ ray cxammation was delayed because it has been
found that aithough the patient m1y complamn immediately
of the symptoms of pneumothorax, the signs often do not
appear for 6-15 hours Delayed appearance of air in the
Pleural eavity 1s attributed to the fact that most mstances
of pneumothorax are caused by lung puncture with slow
leakage of air from the lung and not by wur entening the
chest through the needle

In patients who complained of chest pamn simulating
Pneumothorix but in whom no evidence of air in the
pleural cavity could be found the pain probably resulted
from stimulation of the long thoracic nerve duning per-
formance of the block or from irmtation of the pleura
caused by excessive spread of the anesthetic solution or
frauma from the point of the needle Although pneumo-
thorax may cause discomfort, 1t 1s not serious provided
a correct evaluation of 1ts extent 13 made, suitable treatment
1nst1tuted and the situation tactfully explamned to the pa
1ent,

Pareais of Phrenic Nervo during Brachial Plexus Block

Eesia and Its Importance Brachial plexus block pro-

vides excellent analgesia for upper extremity operations,
according to Karl Gustav Dhunér, Enk Moberg and Lars
Gone? (Gateborg) OFf 956 plexus blocks 878 were satisfac-
tory Only two significant complications occurred Two days
after repair of the right radial nerve 1 a youth 16 dyspnea
and night thoracic pain developed as a result of pneumo-
thorax and flud accumulation After two thoracocenteses,
Itcovery was uneventful In a man 61 who had aponeuro-

(D Acta chir scandioav 109 5357 1985
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sectomy for a Dupuytren contracture severe paress of the
median and radmal nerves and some paresis of the ulmar
nerve occurred Function returned slowly, but five months
after operation the arm and hand were not yet normal.

Since reports on complications following brachial plexus
block vary considerably, the authors examined 204 patients
fluoroscopically during analgesia, with specal reference to
mtrathoracaic complications Preliminary studies on four
showed that paresis of the diaphragm was not yet present
20-25 minutes after injection but had developed 10 or 15
minutes later Of 159 patients examuned 34 134 hours after
bloch phrenic nerve paresis occurred wm 44 (27.7%) No
statistically significant difference was noted between the
night and left side between the results of different doctors
performing the procedure nor between injections .made
with the patient sitting or prone. In 11 patients on whom
special studies were made, vital capaaty decreased by as
much as 41% but tidal air and minute volume were unaffect
ed. In a healthy person a 40% decrease in wvital capacity
during phrenic nerve parems would probably do no harm
but 1n a patient with tmpared pulmonary funchon on the
opposite side, paresis of the diaphragm mught cause hy
poventilation Of 45 patients examined more than 134 bours
after block only 7 (156%) had phremic nerve paresis
Asymptomatic minor pneumothorax was seen m 4 of the
204 patients examined fluoroscopically

Importance of Perineural Spaces in Nerve Blocking
Danel C Moore Raymond F Han Arthur Ward and
Lloyd D Brdenbaugh Jr? (Umv of Washington) state
that few physicians appear aware of the potential signifi
cance of the relation of the permeural spaces to the sub-
arachnoid space and spmnal cord as the determiing fac
tor 1n development of some of the serious complications
of nerve blockang Their attention was directed to this
relation by reports of transverse myelitis and deaths fol
lowing the use of efocaine

A review of the anatomy of the spinal cord and the spt
nal nerves revealed that while the dura mater and arachnod
fuse with the epineurium of the nerve at approximately the
mtervertebral foramen the pia mater 1s continuous with

(3) TAMA. 156 10501053 Nov 13 1954
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the epmenrium of peripheral nerves These facts indicate
that the structures of the peripheral nerves distal to the
mtervertebral foramens are continuous with those of the
nene roots proximal to the interyvertebral foramens, thus
the perineurtl spaces arc at least potential spaces by
which fliids injected ntrancurally may spread centrad to
the spinal cord

To determine whether tlus route was applicable for the
spread of efocame, the drug was injected under direct vi-
sion mto the lumbar nerves of monheys and 3045 munutes
later cercbrospimal fluid was tested for procaine Respira-
tory paralysis developed in three monkeys about 35 min-
utes after iyection, 1n the one monkey who recovered from
anesthesia, transverse myclitis later developed Injections
were accomplished with varying success depending ap-
parently on the location of the tip of the needle within
the nerve Both the height of the procame concentration
m the cerebrospinal flurd (0.2-58 mg /100 cc.) and the
severity of the clinical effects nearly always paralleled the
case with which njection was accomplished

Efocaine was also injected into the lumbar subarachnod
space of monkeys In controls, efocamne solvent (polyethy-
lene glycol and propylenc glycol) alone was mjected ntra-
thecally Neither the drug nor its solvent caused trans-
verse myelhitis The authors postulate that one or a combrma-
tion of the following factors prevented its development.
The cerebrospinal flnd diluted the efocame solution suffi-
ciently to render 1t only mildly toxac the connective tissue
covering of the spinal cord and the nerve roots did not al-
low 1t to reach the nerve parenchyma in concentrations
strong enough to cause tissue damage and propylene and
polyethylene glycol are not as potent destroyers of tissue
a8 alcohol or pheno! The only way in which a concentra-
tion of efocaine strong enough to cause myelits could
reach the parenchyma of the spinal cord would appear to be
by spreading centrally within the epineurium

The onset of total anesthesia with respiratory arrest was
immediate when 1t occurred after subarachnoid injection

Ut was delayed when 1t occurred after imntraneural in-
lection. The time 1t would take the procamne to pass the
barners of the epmeurum and/or the pia mater after

N
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mtraneural mjection could easily account for this time
discrepancy

Effect of Long-Acting Infiltration Anesthesia with Efo-
caine on Respiratory Movements at Rest Postoperatively
Photogrammetric Study S Hagberg, P Hjelmstrom and
] Adams-Ray* (Stockholm) investigated the resting res-
piration of 20 patients who bad undergone cholecystec-
tomy 1 12 nfiltration anesthesia was induced with 30
cc. efocane

A photogrammetric procedure was used. One black sheet
was fixed on the lower thorax and another on the upper
abdomen, and to them were gummed small glossy pellets.
An exposure of one minute was then made with a stereo-
camera placed at a constant distance (140 cm) from the
patient. On the photographsc plates the pellets formed
lines, measurement of which gave a value for the mean
respirations over & pentod of one mmute. A microscope wWas
fixed to a measunng mnstrument, with a mean error of 2 g

The anesthetized patients had only shght subjective
pamn from the wound Qccurrence of a postoperatne pallor
reflex was tested photometnically and was demonstrated 12
all controls but 1n none of those who had been anesthetized.
Notwithstanding the latter had a reduction of the resting
respiration to the same degree as the controls

Probably pamn from the wound 1s of no significance sela
tive to the magnitude of the respiration at rest. Jncrease
of vital eapacity which other imvestigators found mn post
operative use of local anesthesia suggests that this form of
analgesia 1s of great benefit 1 bringing about excessné
respiratory mosements

Action of Procame and Procame Amide on Heart. Pau}
Szekely and N A \VWynne® found that ECG changes 10
cats after intravenous admumstration of procaine and of
procamne amude were tdentical the most constant findings
bemng progressne widening of the QRS complex and heart
block. However procame amude was tolerated 1mn much
larger doses than pracaine. The depressant action of these
drugs 18 not mediated by the vagus since vagotomy did
nat elimnate or change it

(4) Scaands J Clic. & Lab Invest 6 102 106, 1954
(8) Brit. Mart J 16 267 272, July 1954
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Chnical obeervations, based on 40 epicodes of various
types of cardine arrhythmias in 31 patients confirmed the
antiarrhythmic property of orally administered procaine
amide, Tt was effective 1n the treatment of auricular extra-
systoles, ventricular extrasystoles, auricular fibrillation,
paroxysmal suprasventricular tachycardin and paroxysmal
ventnicular tachy eardia

Six_patients with sinus rhythm and normal P-R, QRS
and QT intenals were given 5 Gm procaine amide 1n
dimided doses The only changes were an occasional 1n-
crease 1n the length of the P-R mterval and width of the
ORS complex, but not beyond the hmits of accepted nor-
mality

HYPOTHERMIA

Some Physiologic Concepts of Hypothermma and Their
Applications to Cardiac Surgery are discussed by W G
Bigelow, W T Mustard and J G Evans® (Unn of To-
ronto) Ordinary adult and laboratory ammals canuot be
coled safely to a body temperature much below 20 C
(68 F), although infant and immature ammals show a
greater tolerance to cold Oxygen consumption steadily de-
chnes with a fall 1n body temperature if the shivering re-
iction 18 carefully controlled and arteral oxy gen saturation
Mamtamed (Fig 163) At 20 C, 1t 1s about 15% of normal

¢ picture on rewarming 1s much the same, with a similar
gradual increase 1n oxygen consumption as body temper-
ature riges

Figure 164 demonstrates a gradual fall 1n blood pressure
1 the 1nitra] stages of cooling and a more rapid decline be-
low 3 body temperature of 24 C (75 F) Heart rate and
cardiac output show a more progressive fall during cooling

¢ cardiovascular state returns to normal on rewaming
Venous pressure rises slightly during cooling If positive
Pressure artifictal respiration 1s vigorous and over a long
w there 18 a greater rise 1n venous pressure.

(© T Thorclc Surg 28 463480 November 1934
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It has been demonstrated that the pH of the blood can
be varied within rather wide limits, depending on the rate
and depth of positive pressure artifictal respiration with
pure oxygen (Fig 165) Ammals appear to tolerate low
body temperatures better 1f the pH 1s maintamned above nor

90 L T ¥ T

OXYGEN CONSUMPTION
millititers/kitogram [ hour

o 1 A ] 1
E-) 34 30 26 = 18

RECTAL TEMPERATURE
dagrees centigrade

Fig 163 —Fall of 7 if foo tn bod wer:f-
tare. All values taken controlled candit] fell In lined ares. L{ﬂﬂﬂv
w Gund J Thorcks Sarr 1345:4‘0?: November 1954 Snann.J
Fhysbol. 160 125 1950.)

mal A drop m serum potassium level under the condstion
of hypothermia plus hyper entilation has been noted
There appears to be two mam uses for hypothermia 18
cardiac surgery (1) to allow mtracardiac exposure with
nterruption of the circulation and (2) as an adjunct to
~, make certamn surgical procedures on poor nisk patents
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more safe, Use of hypotherma for intracardiac surgery at
Present, has a himited application Safe body temperatures
do not allow a long enough period of interruption of the
Crculation to correct most cardrac defects
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The prinaple employed 1n using hypothermia as an ad
junct 1n current cardinc operations on poor nisk patients s
shown i Figure 166 Body temperature of 30 C. (86 F') 13
safe for both adnlts and children. The resulting reduc
tion 1n oxygen requirements to about 55% with mamtuned
blood pressurc appears to reduce the nisk of surgery
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The authors operated on 16 poor rish patients at body
temperatures of 30 C or shghtly lower \bout half were
children  The mdications for hypothermin 1n congenital
heart disease were (1) marked cyinosis with an artenal
oxygen <aturation usually below 6855 and (2) cases i which
partinl occlusion of the circulation might be necessary to
complete the procedure In nequired heart disease hypo-
thermia was u<ed 1n eases in which heart failure had not
cleared after several wecks of hospitalization on a strict
medical regimen Most of the patients were cyanosed Mor-
tality rate was 25¢¢ The authors behieve that operation on
these paticnts at normal body temperature would have
either been contraindicated or a much lugher mortality rate
would have been expected

Hypothermia—! Techme of blood stream cooling —D
N Ross” carried out expeniments on dogs, using the tech-
nic of blood strecam cooling—direct cooling 1 an extracor-
poreal circuit—demonstrated by Delorme with mnor tech-
meal modifications Cooling of the blood stream produces
2 umform cooling of all body tissues without subjecting
them to an extremely low temperature. With surface cool-
g, temperatures of about 0 C may possibly damage the
sk, subcutaneous tissues, muscles and large superficial
nerve trunhs At the same time, the mtense vasoconstric-
tion produced prevents heat exchange via the skin and
heat must be lost by conduction An abpormal thermal
gradient from the intertor to the periphery of the body 1s
set up which 1n view of the importance of temperature on
electroly te 1omization and gas tensions may have undesir-
able consequences

APPARATUS —The cooling system in its ongmnzl form (after
Delorme) consisted of a length of iytheae tubing of 3.5 mm. m
‘trnalmamctcrandOSmmwaﬂtgf ess, wound around a  for-
mer” 6 1n, 1n diameter The tubing was connected at one end to the
femoral artery and at the other end to the femoral ven. The coil
was surrounded by 2 tank containing a mixture of ice and salt water
3t 0 C A small pump kept the refrigerant circulating 1n order to
improve heat exchange and, in addition, supplied a stream of coolin
flud to the water jacket surrounding the arterial hmb of the co
This insured cooling of the blood as soon as 1t flowed from the artery
and thus reduced the tendency to clot. To reduce the chances of
clotting still further the inside of the tube was silicomized. Special

() Guy's Hesp. Rep. 10397115 1954
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cannulas were not used since the beveled end of the tube can casily
be slhipped 1nto the vessels, thuis eliminated jouts for depositlon of
clots. To make the apparatus less cumbersome, a compact heat ex
changer umit contaning the blood coil and a separate refrigerating
unit mounted on a theater trolley were developed. The heat ex
changer can be clamped onto the side rad of the theater table, -
suring short leads to the femoral vessels, Since 1t 18 1nsulated with
heat resisting glass wool 1t can be autoclaved. The heat exchanger
13 connected to the refngerator supply tank by two 14 it

of isulated rubber tnbing The motora and switches are thus
safely outside the flash zone of the anesthetic agent, The heat ex
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chianger has been further Lified and the danger of an overflow
of refngerant into the gm:i:gmund has been avoided by use of an
enclosed double eoil system.

Dogs were premedicated with morphine and atropine.
Anesthesia was nduced with pentothal® and mamtaned
sth ether or pentothal®, just enough was given to suppress
stuverng An endotracheal tube was passed and connected
to a source of oxygen, soda hme absorber and rebreathing
bag Papaverine was used to prevent spasm of the femoral
artery after exposure of the femoral vessels Cooling pro-
ceeded at the rate of about 1 degree C 1n five minutes
When cooling was stopped, the temperature rose or fell
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051 C, after which it stanhized and was mantuned for an
hour or more With surfice cooling 1t 15 difficult to stop
the cooling process at a predetermined temperature the
tempernture invanably continues to fall after the source of
cold 1s removed Observations made during a typical cool-
Ing experiment are shown in igure 167

Allowing the animal to rewarm at 1ts own rate by expo-
sure to 2 warm drv room 1s probably the safest procedure
Admimstration of n 55 dextrose drip during rewarming
adds to the safety

2 Physiclogic  observations  during  hypothermia —Ross®
found that the clotting time of dogs was progressively pro-
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H'U&—-Prﬂwllmafdatﬂndd redoctlon of  temperature.
(Courtesy of Rows, D' N3 Gar's Hoar Repe 1031116138, 1954)

longed dunng cooling (Fig 168) Additional experiments
on hypothermic dogs suggest that the ncrease 1s a direct
result of cold and not due to liberation of a heparn like
substance,

The secretion of urine, estimated by passing a catheter
into the bladder, diminished with cooling At 25 C there
Was little or no evidence of secretion by this crude test
(Fig 169), although the ludneys probably still functioned
at a reduced level. If kudney activity stops at low tempera-
tures one of the mechamsms for mamtaiming the blood
Teaction 15 loat

Blood stream cooling resulted in umform cooling of all

Y tissues with maintenance of the naturally occurnng
gradients between the tissues (Fig 170) Rectal tempera-
MM found to be a true reflection of deep body tem-

) Gurs Hop Rep. 103 116138, 1953
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Ing spontaneous respiration When the blood pH was raised
by hyperventilation the leyel fell by 3-6% at 25 C.
Pontaneous ventilation durnng cooling was associated
With a fall in pH 1n all dogs With the falling pH there was
2 mse m plasma carbon dioxide. The tension of this gas
d only a slight tendency to nse, suggesting that carbon .
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diosade retentrion 1s largely due to mcreasing solubility of
the gas as the temperature falls In four dogs 1t was possible
to reverse the pH changes by hyperventilation alone.
Responses of Dogs to Hypothermia were studied by G
B Spurr, B K. Hutt and Steven M Horvath? (State Univ

TABLE 1 —AMreax VALUES AND STANDARD DEVIATIONS EEFORE
Exrosuxe or Axnrars 1o —10 C. Exvioxacest

"}nmu Cardiac | Rexp. | Pubm. | 4o | OG0
Temp. | Rate/ | Rataf | Vent, | 42
2| S | Y |yt | Eeur e

min,
Mean| 37 2| 18 10 | 264312 3508
SD T 17 vy lra2)136] 114
m[
CRVRCN COMIUP TION
(rrfm
I
aof
w0k
|
80}
2o}
— e
10 k163 a5y s s s s 255 ; 35
PICTAL TEWP T Oug .
of and fn abeenco of
., Fig 17}"0mm:umpdon‘m:d:rmndldml -hhn-l;g“ o

e e e P T e
October 1554 )

of Towa) Mean values and standard deviations for rectal
temperature cardiac and respiratory rates pulmonary venh
lation tentilation equivalent and Oi consumption before
exposure of the animals to cold are given in Table 1 Data

(9) Am. J Physfol 179 139-145 October 1934
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tollected during the experiments were divided 1nto cool-
Mg period during which the rectal temperature was pro-
ETessively reduced, and stable period duning which it re-
Maimed Practically constant.

/”



610 ANESTHESIA

Duning the coohing pened, an exponential relation be
tween fall in heart rate, pulmonary ventilation and Oy con
sumption and reduction n rectal temperature was ob-
served (Fig 172) These relations were n agreement with
van’t Hofl’s rule Shiversng resulted n an imcrease i pul
monary ventilation and Os consumption without changing
the nature of the dependence on body temperature although
1t altered the level of this dependency

In 12 experiments, stable low body temperatures were
obtamned Rectal temperatures remamed stable for an aver
age of 101 hours with a vanation of 1-34 hours The
median and range of observations obtamned during this
pertod are shown 1n Table 2 The rectal temperatures were
practically constant. The cardiac and respiratory rates, pul
monary ventilation, ventilation equvalent and Oy consump-
tion 1 general did not exhibit the constancy seen 1 the
rectal temperature (Fig 173)

Use of Hypothermia in Prevention of Paraplegia Follow
ing Temporary Aortic Occlusion Experimental Observs
tlons in four groups of dogs were made by Robert G Pon
tius H LeRoy Brockman Enc G Hardy Denton A

CONTAOLS | devw | | o2 | w3 | omp ¢
Tetd Haskec 0 1] 0 [
Cind i s T
T » ) [
X Pt 30% 0%, L5313 1)
L M. N (7 TR
Tote] Memi or ) » ) »
Died 3 D 1 3
Forepiegie o [ ° °
0% 33
Rl lg‘ﬂ DO}H o) e

cctbvencss followio
anry et ot Eoars® (Bomvioes ot Foatan

R. G o al. Serpery 38 3538, Ixly 1934)

Cooley and Michael E DeBakey! (Baylor Univ) A con
trol series was used m each group The aorta was occluded
for one hour in all ammals

() Sargery 36 3338, July 1954
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The <tudies show that occlusion of the 1ortn just distal
to the left ~ubclwvian artery in normothermic ammals pro-
duces an appreenble degree of ischemic damage to the
spioal cord (11r 174) Interruption of intercostal vessels
enhances the ischemic cffect of aortic occlusion on the
cord Although there was only 2 <hght reduction mn over
all mortahty following the use of hypothermia in these
expenments, in the surviving animals there was a striling
reduction in the mnaidence of paraplegia, the rate n con
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Flg 175 —Indd of "/lnddat.h"' aortie Furat (Courtesy
of Pouthn, R.'G,, «f a1 Sargery 1613338 July 1954)

trols being 659 that in the hypothermic group 0 The
total mfluence of hypothermia 1o reducng the wmcidence of
Ischemic effects of temporary aortic occlusion 18 impressive
(Fig 175)

On the basis of the experiments the authors conclude
that hypothermia defimtely protects aganst 1schemic dam-
2ge of the spinal cord following high aortic occlusion

Effect of Hypothermia on Renal Circulation of the Dog
Was studied by B E. Miles and H C Churchill Davidson®
(St. Thomas s Hosp, London) Para ammohippurate and
nubn clearances were estimated in six anesthetized dogs
d‘-‘Lng‘ surface cooling to temperatures between 284 and 21 4

) Ancsthasiology 16.230-234 March, 1955
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C The mean effective renal blood flow decreased to about
half normal at 29 C and to quarter normal at 24 C (Fig
176) The percentage fall in renal blood flow appears to be
of the same order as the drop 1n cardiac output reported by
Bigelow et al Para ammnohippurate extraction ratios, re
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176, **Effective™ remal blood flow In dogs during cocling. Parsaminchlp:
purré:m Tatlos for dogs IV VI are temperaturss =
vhlchblwdnmplﬂmhhm.(Cm&yu‘flﬂlﬂ,BE—.md videon,
H C.i Anesthesiology 16:230-234 March, 1535)

corded on three dogs were well mamtained at low temper
atures It was demonstrated that the dog ladney 13 still
capable of considerable osmotic work at a temperature 0
265C .
Chlorpromazme and Productton of Hypotherma. T ;
two primary reactions of the body to cold are shiverng aﬂd
vasoconstriction John W Dundee, P R. Mesham élu:
W E B Scott? (Univ of Liverpool) compared the ability

(2) Ansestbesia 9.296302 October 1954
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of chlorpromazine to ficihitate cooling + ath that of drugs
which have 1 hnown action on cither vacoconstriction or
<hnenng  the ganghon bloching druge adrenolytic drugs
morphine hydrochloride, and irgapyvrin® Mongrel dogs and
female albino rt< were used Observations were made on
(1) cffect of vanous drug< and combinations on a\erage
fall n rectal temperature and amount of shivering m dog
after covering withice  (2) effect of drugs and combinations
on cstablished <hivening and (3) effect of chlorproma
zine and hexamethomum bromide with procaine amide Hn
body temperature of rats cxposed to low environmental
temperature

The greatest fall in rectal temperiture occurred +ath
chlorpromazine In addition, the average amount of shnver
ng was least with thie drug With large doses »t mor
phine shinering was cffectively depressed but average
fall in rectal temperature was only moderate Small dose
actually decreated rte of cooling The ganghon blocking
agents had no depressnne effect on <hivering but produced
amoderate fall m rectal temperature The peripheral vasods
latation produced by the<e drugs will aid surface cooling
but when used alone their effectiveness will be largely
countered by the heat production resulting from vigorous
muscular movement

Save for chlorpromazine none of the drugs studied (mor-
phine not included) caused any great decrease 1n the amount
of shivering when shnering was established before drug
administration  The action of chlorpromazine on estab-
lished shyy, ering was somewhat erratic.

In rats exposed to emvironmental cold the temperature
of the controls tended to rise after 20 minutes of exposure
there was a shight fall 1n the groups given hexamethomum
with procame amide and a precipitous fall m those given
cMlorpromazine, When returned to warmer temperatures,

ammals except those recening chlorpromazine regained
formal temperature wathin one hour

The authors concluded that chlorpromazine alone possess-
 the ability to produce vasodilatation and to mhibit
shivening and 15 the most effectnve of the drugs studied in
ading production of hypothermia
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Thiocyanate Space and Distribution of Water 1n Mus-
culature of Hypothermic Dog Plasma water studies and
serial determinations of plasma protein concentration m
the hypothermic dog by Henry E D Amato® (Boston Umv)
reveal a shght temporary loss of water to the tissues Simul
taneously water shifts from the interstitial compartment of
skeletal muscle into the cells These shiits are closely as
sociated mn time with visible shrvering and from what 1s
known concerning the effect of cellular activity on water
mmbibstion a causal relationship 1s strongly suggested

The causative factors in water redistribution 1n cardiac
muscle are not clear A shift of water into the cells occurs
also 1n the ventricle however the phenomenon 1s progres
sive increasing as cooling proceeds to death

The thiocyanate space was found to decrease 17% durnng
cooling to 20 C Two thirds of the decrease in thiocyanate
space can be accounted for on the basis of decrease 1 plas
ma volume plus shrinkage of the muscle chloride space as
noted 1n this experiment and 1n previous ones Since thiocy
anate 1s distributed through two thirds of the total weight
of the skin a complete cessation of blood flow through the
submerged skin previous to the second measurement could
account for the remaining one third

Tolerance of Hypothermic Normal Dog’s Heart to Ven
tricular Fibrillation was studied m 53 amimals by Paul W
Schafer Carl W Hughes and Timothy G Barila (M C
USA)

MeTH0D —Each arymal was intubated under Light sodium pento-
barbital anesthesia. Artificial respiration was established at 20
strokes/munite at & volume calculated to produce moderate byper
ventilation after which the animal was cooled by immersion in ice
water just above O C. Femoral artery blood pressure and a stand
ard three lmb lead ECG were recorded throughout the mm;:l
periment. Body temperature was measured by an mlymg
thermometer

Hypothermia was quickly established rectal tempeﬁitl;re
falling about ! degree C each five minutes Vantncua‘;
fibrillation supervened at 27 135 C. (average 207 C)
gmilar decline was observed 1 femoral arteral hloole;d’n
sure and pulse rate average level at the time of fibrilla :_l_'.
beng 76/50 mm Hg at u rate of 32/minute All amm

aly 1954
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Thiocyanate Space and Distribution of Water in Mus-
culature of Hypothermic Dog Plasma water studies and
sertal determinations of plasma proten concentration
the hypothermic dog by Henry E D Amato? (Boston Umiv )
reveal a shight temporary loss of water to the tissues Simul
taneously water shifts from the interstitial compartment of
skeletal muscle into the cells These shifts are closely as-
sociated 1n time with visible shivenng and, from what 1s
known concerning the effect of cellular activity on water
1mbibition a causal relationship 1s strongly suggested

The causative factors mn water redistribution 1n cardiac
muscle are not clear A shift of water into the cells occurs
also 1n the ventricle however the phenomenon 15 progres
sive 1ncreasing as cooling proceeds to death

The thiocyanate space was found to decrease 17% dunng
cooling to 20 C I'wo thirds of the decrease in thiocyanate
space can be accounted for on the basis of decrease 1n plas
ma volume plus shnnkage of the muscle chlonide space as
noted 1n this expeniment and 1n previous ones Since thiocy
anate 15 distributed through two thirds of the total weight
of the skin, a complete cessation of blood flow through the
submerged skin previous to the second measurement could
account for the remaining one third

Tolerance of Hypothermic Normal Dog s Heart to Ven
tricular Fibrillation was studied in 53 animals by Paul W
Schafer Carl W Hughes and Timothy G Banfat (MC
US.A)

Merrop —Each ammal was intubated under hght sodium pento-
barbital anesthesis. Artifictal respirstion was established at 20
strokes/minute at & volume calculated to produce moderate hyper
ventilation after which the animal was cooled by immersion in sce
water just above 0 C. Femoral artery blood pressure and a stand
ard three limb lead ECG were recorded throughout the acute ex
perniment  Body temperature was measured by an mlyag rectal
thermometer

Hypothermia was quickly established rectal temperature
falling about 1 degree C each five minutes Ventricular
fibnllation supervened at 27 135 C. (average 207 C) A
simlar decline was observed m femoral! arterial blood pres
sure and pulse rate average level at the time of fibnllation
being 76/50 mm Hg at a mate of 32/minute All animals

(3) Am. Phymol 178 143 147 7, 1954
(4; A.M.g Arch, Surg 70 723-728 n{{-’ 1935
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went directly from rhythmic beat into ventricular fibrilla-
tion cardiac standstill was seen tn only 1 few after sev-
ernl hours of fibnllation Several times a very slow rhythmic
rate was observed for a prolonged penod before ventricu-
lar fibnillation occurred One amimal had three regular beats
per minute for over an hour before spontaneous fibnilla-
tion Spontancous recovery from fibnllation was not ob-
served

Under condttions of this experniment, normal adult dogs
survived up to 60 minutes of ventricular fibrillation with
complete recovery After 75 and 90 minutes of fibrllation,
survivors had only a mild persistent hindquarter weak-
ness In the last half of the second hour of fibrillation signs
of severe cercbral damage developed After three four and
five hours of fibrillation resuscitation became increasmgly
difficult, and after five hours no dog survived the acute
expenment The hmit after which defibnllation 13 1m-
possible was not determined N

Under the conditions described 1t does not appear that
ventricular fibnllation, at least so far as the heart 1s con-
cerned, 18 necessanly a hmuting factor in use of hypother-
mia Perhaps onset of fibrllation should be increasingly
regarded as an overture to further investigation rather than
as a hmit within which research must be carried out

HYPOTENSION

Study of Liver Damage Following Induced Hypoten-
sion by chemical and hemorrhagic means in dogs was
made by Wilham G Anlyan, Willlam W Shingleton Wal-
ter R. Benson C Ronald Stephen Mohammed Salem and
Haywood M Taylor® (Duke Unmiv) The mortality rate
following production of a hypotensive state at a mean pres-
sure of 30 mm Hg for 30-45 munutes was somewhat lower
when hypotension was produced by a chemical ganglionic-
blocking drug than by hemorrhage perhaps because of the
difference m the mechamsm of hypotension The vasocon-
strction accompanymng hemorrhage would certainly be

(6) Surgery 36 375383 Scptember 1954
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Thiacyanate Space and Distmbution of Water in Mus-
culature of Hypothermic Dog Plasma water studies and
serial determinations of plasma protein concentration in
the hypothermic dog by Henry E D Amato® (Boston Univ )
reveal a shght temporary loss of water to the tissues Simul
taneously, water shifts from the interstihal compartment of
skeletal muscle into the cells These shifts are closely as
sociated 1n time with visible shivering and, from what 1s
known concerming the effect of cellular activity on water
mmbibition a causal relationship 1s strongly suggested

The causative factors in water redistribution 1n cardiac
muscle are not clear A shift of water into the cells occurs
also 1n the ventricle however the phenomenon 1s progres
sive increasing as cooling proceeds to death

The thiocyanate space was found to decrease 17% dunng
coolmg to 20 C Two thirds of the decrease mn thiocyanate
space can be accounted for on the basis of decrease 1n plas
ma volume plus shrinkage of the muscle chloride space as
noted 1 this experiment and 1n previous ones Since thiocy
anate 13 distributed through two thirds of the total weight
of the skin a complete cessation of blood flow through the
submerged skin previous to the second measurement could
account for the remaining one third

Tolerance of Hypothermic Normal Dog’s Heart to Ven
tricular Fibrillation was studied 1n 53 amimals by Paul W
Schafer Carl W Hughes and Timothy G Banlat (M C
US.A)

Mrruop —Each amimal was intubated mnder hight sodium pento-
barbital anesthesa. Artificial respiration was established at 20
strokes/minute at a volume calculated to produce moderate hyper
ventilation after which the animal was cooled by immersion 1n 1ce
water just above 0 C. Femoral artery blood pressure and a stand
ard three imb lead ECG were recorded throughout the acute ex
periment. Body temperature was measured by an mlymg r
thermometer

Hypothermia was quickly established, rectal temperature
falling about 1 degree C each five minutes Ventricular
fibnllation supervened at 27 135 C (average 207 C) A
simlar decline was observed in femoral artenal blood pres
sure and pulse rate average level at the time of fibnllation
bemng 76/50 mm Hg at a rate of 32/minute All animals

1) Am Physlol. 178 143-147  July 1954
&; A3l W Sery 70 723728 May 1953
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went directly from rhythmic beat into ventricular fibrilla-
tion cirdiac standstill was seen m only 4 few after sev-
crl hours of fibnllation Several times a very slow rhythmc
rate w1s observed for a prolonged period before ventncu-
Iar fibnliation occurred One animal had three regular beats
per minute for over an hour before spontaneous fibrilla-
tion Spontancous recorery from fibnllation was not ob-
served

Under conditions of this experiment, normal adult dogs
survined up to 60 minutes of ventricular fibrillation with
complete recovery After 75 and 90 minutes of fibrillation
suriinors had only a muld persistent hindquarter weak-
ness In the last half of the second hour of fibnllation signs
of severe cercbral damage developed After three four and
five hours of fibnllation resuscitation became increasingly
difficult and after five hours no dog survnved the acute
expennment The hmit after which defibmillation 13 1m-
possible was not determined

Under the conditions described, 1t does not appear that
ventricular fibnllation, at least so far as the heart 1s con-
cerned 1s necessarily a himiting factor in use of hypother-
mia. Perhaps onset of fibnllation should be increasingly
regarded as an overture to further inyvestigation rather than
as a limit within winch research must be carmed out.

HY POTENSION

Study of Liver Damage Following Induced Hypoten-
sion by chemical and hemorrhagic means 1n dogs was
made by Willlam G Anlyan Willam W Shingleton, Wal-
ter R. Benson C Ronald Stephen Mohammed Salem and
Haywood M Taylor® (Duke Unn ) The mortahty rate
following production of a hypotensive state at a mean pres-
sure of 30 mm Hg for 30-45 minutes was somewhat lower
when hypotension was produced by a chemical ganglionic-
blocking drug than by hemorrhage, perhaps because of the
difference 1n the mechanism of hypotension The vasocon-
stricton accompanying hemorrhage would certainly be

(6) Surgery 36 375-38) September 1954
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went directly from rhythmic beat nto ventricular fibrilla-
tion, cardiac standstill was scen 1n only 1 few after sev-
cral hours of fibnilation Several times a very slow rhythmic
rate was observed for a prolonged period before ventricu-
Iar fibrillation occurred One animal had three regular beats
per minute for over an hour before spontancous fibrilla-
tion Spontanecous recovery from fibrllation was not ob-
served

Under conditions of this experiment, normal adult dogs
sunnved up to 60 minutes of ventricular fibnillation with
complete recovery After 75 and 90 munutes of fibrillation
survivors had only a mild persistent hindquarter weak-
ness In the last half of the second hour of fibnllation signs
of severe cercbral damage developed After three, four and
five hours of fibnillation, resuscitation became increasmgly
difficult and after five hours no dog survnved the acute
expernnment The hmut after which defibrillation 1s 1m-
possible was not determined

Under the conditions described, 1t does not appear that
ventricular fibnllation at least so far as the heart 13 con-
cerned 1s necessarily a limiting factor 1n use of hypother-
ma Perhaps onset of fibnllation should be increasingly
regarded as an overture to further mnvestigation rather than
as a hmit within which research must be carried out

HYPOTENSION

Study of Liver Damage Following Induced Hypoten-
sion by chemical and hemorrhagic means in dogs was
made by Willam G Anlyan, Wilham W Shingleton Wal-
ter R Benson, C Ronald Stephen Mohammed Salem and
Haywood M Taylor® (Duke Umiv) The mortality rate
following production of a hypotensive state at a mean pres-
sure of 30 mm Hg for 3045 minutes was somewhat lower
when hypotension was produced by a chemical ganghonic-
blocking drug than by hemorrhage perhaps because of the
difference 1n the mechanism of hypotension The vasocon-
stnchion accompanymng hemorrhage would certamly be

(6) Surgery 36 375-383 Beptember 1954
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Before hemorrhagic shock experiments imtial determ
mations were meule of alterations n certan facets of
peripheral vascular behavior induced by some of the drugs
Hexamethomum, SC 2159 dibenzyhne® and yohimbin pro-
duced changes 1n the peripheral bed in the direction of
blunting the normal compensatory mechamsms, with a
consequent increased over all blood flow through the tis-
sues Atropme however, gave an opposite effect produc-
ing 1 restricted type of capillary flow

In ammals subjected to hemorrhagic shock after admin-
istration of SC 2159, dibenzy hine,” atropine or hexamethon-

Prenosreaxt Priarsacorosic PRoPERTIES OF AUTonosic
Brocrine Drucs*

Dira Gﬁ“’““:s‘ ADRIXOLYTIC| ANTICHOLINIRGIC | ANTINISTAMINIC
Hexamethompm i) + o
SC 2159 (Sénrle) j}—”—l‘:i 0 0 0
Dibenzyline® o+ -t + Y
01503 (Lilly) +++ 3
Yohdmbm + +++ 0
Atropine +++ (D] 0 +++ 0
Banthme® ++ 0 ++ 0
Pro-banthine® +4 0 +++ 0
SC 3581 (Searle)! +++ 0 4+ 0
Histadyl® 0 + + ++4
Benadryl® 0 ++ + 4L

Complled from varlous published and wnpublished sources.

um protection was afforded by the first three With di
benzyhine® and SC 2159 during the early period of hemor-
rhagic shock the peripheral mechanisms twere hyperre-
active. An important variation however as contrasted with
controls, was the quantitative difference 1n these responses
Arterial and artenolar constriction was not as intense and
vasomotion not as augmented Over all blood flow was ex-
cellent In a subsequent pertod of protracted drastic hypo-
tension as compared with the controls, peripheral vascular
responses did not become hyporeactive Arteries and arte-
rioles did not become atonic, epmephrme reactivity did not
fall significantly and vasomotion did not disappear Over-
all blood flow remarned satisfactory being contmuous un-
directional and without stagnation

Hexamethonium produced similar early changes n the
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terminal vascular bed. In no mstance was actual protection
obtained

The authors concluded that the source of protection of
fered by these drugs does nat reside in any onpe of the
predominant pharmacologic effects Protection also 1s
not a function of increased blood flow in tissues created
by autonomic blockade True pharmacologic protection
stress 18 probably a function of a combination of the proper
ties of these protective drugs including the changes they
mduce at a cellular metabolic level

Use of Nor Epinephrine in Various States of Shock as
seen in mulitary and civilian practice 1s appraised by
James E Eckenhoff and Robert D Dripps® (Univ of Penn
sybama) and reasons for lack of success with this potent
pressor drug are analyzed The following are considered
mmportant (1) Inadequate dose Some patients will re
spond to 12 pg /minute others need much larger doses
In some admsmistration must be continued for days (2)
Fatlure of the drug to reach the site of action If blood 1#
pooled in dilated vessels the constricting agent cannot
reach these areas and vascular dilatation cannot be correct
ed (3) Failure of smooth muscle of the blood vessels to
constrict If the degree of hypotension or its duration has
been sufficient tissue reactivity may dimmsh or cease In
adequate nutrition (oxygen and glucose, for example) and
faulty removal of waste products are probably responsible
(4) Mechanical iterference with venous return to the
heart eg pulmonary embolus (5) Imadequate blood vol
ume due to continued unrecogmzed or untreated blood
loss (6) Failure of the heart

The authors conclude that although nor epinephrine 1s not
the answer to the problem of shock 1t 15 a valuable addi
tion to the management of many patients n shock To
rely on massine volumes of blood for resuscitation 1s m
practical particularly sn the event of widespread conflict
An attempt to decrease the vascular capacity so that a
lesser volume of blood would be required to provide ade
quate csrculation seems more reasonable

{Tha authars clearly delimit the use of nor-epinephnine fn states of
shock. This article should not further encoarage the indiscrinunate ose

of vasocomstrictors i the treatment of shock Adequate volume replace
ment proper venulation, swiable position changes, etc should remain

(8) Antsthesiology 15 681638 November 1954
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the acceptable approach: to the treatment of shock 1n the asual clinfeal
sitmtion.—.

Physiologic Alterations Associated with Hexamethon
m Induced Hypotension were studied 1n 14 patients before
or duning surgicnl mtervention by I'rederick H Van Ber-
gen Joseph J Buckley Lyle A French Allen B Dobkin
and Jan A Brown® (Unnv of Minnesotn) Average fall n
direct systolic and diastolic pressures was 48.8 and H 2%
respectnely

Tactors influencing the magnitude of the depressor re-
sponse were tvestigited Towler’s position and increased
vascular tonus predisposed to the more precipitous falls 1n
artenal pressure Pentothal-curare anesthesia potentiated
the effect of hexamcthonium An adequate plane of anes
thesia appeared to complement the hexamethonium mn man-
taimng hypotension

The 1mtial effect of C6 on ienous pressure varied de-
pending principally on position of the subject at the onset
of action of the drug Towlers posttion favored a fall 1n
venous pressure whereas the level and Trendelenburg posi-
tions favored a nise. Once the full effect was attamned a
close parallelism between venous and artenal pressures fol-
lowed

Abolition of the vasopressor overshoot reflex following
Valsalvas mancuver and postural changes was demon-
strated Normal reflex cardiovascular responses to hyper-
carbia and hypoxia were absent Reaction to vasopressors
was 3o cxaggerated that the authors recommend that these
agents be diluted and admimstered 1n increments of about
one fourth of the usual therapeutic dose until the desired
level of pressure 1s achieved

Certain secondary effects of hexamethonium on the
anesthetized patient were investigated The findings re-
vealed an increase in circulation time decrease in ear
capillary oxygen saturation and increase in cerebral ar-
teriovenous oxygen difference accompanying moderate
to severe hypotension Electrocardiograms and electrocorti-
cograms revealed changes consistent with hypoxia of the
hearts and brains of patients in Fowlers position with
marked hypotension The results suggest that cerebral
and coronary blood flow may be reduced and that car-
diac output 13 decreased

() Anestheslology 15 507 536, September 1954
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Production and maintenance of hypotensive anesthesia
can be hazardous, since the capacity of the blood reservoir
may exceed the blood volume. In such an mstance 1t would
be possible to render the brain completely ischemic by
placing the patient 1 a steep Fowlers position

Effect on Cerebral Circulation and Metabolism w Man
of Acute Reduction in Blood Pressure by Intravenous
Hexamethonium Brormde and Head up Tilt was studied
by Hrant H Stone Thomas N MacKrell and Richard L.
Wechsler! (Univ of Pennsylvania) Ten hospitalized pa
tients were chosen at random Before and after hexameth
omum admimstration cercbral blood flow, blood pressure,
pulse and respiratory rates and venous pressure were de-
termined Cerebral oxygen consumption, cerebrovascular
resistance and cerebral respiratory quotients were calcu
lated. Measurements of pH CO; tension and O_ capaaty
were also made

An average reduction of 44% in mean arteral blood
pressure failed to produce a sigmificant change in cerebral
blood flow or metabolism Maintenance of cerebral blood
flow was accomphshed by a 46% reduction in cerebrovascu
lar resistance

Decrease 1n arteral and internal jugular oxygen con
tent without sigmificant change in cerebral metabolism
probably reflected an increase 1n total blood volume, This
hemodilution has been demonstrated by direct determina
tions of plasma volume the mechanisr responsible 1s not
known

This study should not lead to prognostic generahzations
about compensation in every patient, especially those
recerving general anesthesia Additional factors may influ
ence the adequacy of cerebral compensation and must be
evaluated The duration of hypotension and the degree of
arteniosclerosts and inelastiaty present in cerebral vessels
are of primary sigmficance The cerebral circulatory effects
of premedicating drugs anesthetic 1gents anoxa and alter
ations m COs tension and pH which occur dunng genersl
anesthesia  could influence the development of adequate
compensation Their significance has not been fully de-
termined

(1) Asnesthesiology 16 168178 March 1933

f
EARE I



MISCLI LANLEOUS

Chlorpromazine  Study of Its Action on Circulation 1n
Man C A Toster T' J O'Mullane P Gaskelland H C
Churchill Davidson® (St Thomas’s Hosp, London) re-
port results of experiments in conscious male volunteers
and ancsthetized patients Chlorpromazine usunally caused
a decrcase 1 blood pressure and an increase 1n pulse rate
The extent of these changes was vanable and may have
been related to speed of injectron and age of the patient
The drug had 1 powerful vasodilator action on the vessels
i the limbs (hand forearm and calf) the effect being great-
est in the hand where vasoconstrictor tone 1s strongest.
The vasodilator action on the hand was found to be due
to both central and local cffects Chlorpromazine reduced
the response of the blood vessels in the hand to the cold
constrictor test

When nor epinephrine was injected after chlorpromazine
1t had less pressor action and no longer caused bradycardia

The action of epinephrine on the vessels of the hand was
reversed by chlorpromazine Nor-epinephrine rather than
epinephnine 18 therefore recommended to restore the blood
pressure 1n cases of excessitve hypotension due to chlorpro-
mazine.

Physiologic Effects of Chlorpromazine were studied by
Allen B Dobkin Richard G B Gilbert and Lows Lam-
oureux? (Queen Mary Veterans Hosp Montreal) in nor-
mal healthy volunteers and in hospitahized patients whose
general health was normal From 03 to 2 mg /kg body
weight was given intravenously After admmstration of
the drug the subjects became pale drowsy lstless calm
and apathetic The skin was warm and dry Within a few
minutes a bilateral Horner syndrome was observed The
subjects subsequently complamed of a generalized feeling
of motor weakneas chilliness and thirst Axillary oral and
rectal temperatures fell 2-4 degrees F but extremity tem-
peratures rose considerably

(2) Lancet 2 614-617 Scpt. 25 1934
() Araesthestia 9 157174 July 1954
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No significant change was seen in artenal blood pH
Sodwm potassium chloride and phosphate levels remained
stable, bicarbonate content fell moderately No change
was observed in artenal oxygen and carbon dioxide con
tent. Arternial hemoglobin concentration and hematocrit
level remained stable The level of arteral blood sugar
rose consistently, while that of the blood urea nitrogen
fell

The blood pressure was orthostatic, responding 1nstant
ly to postunng The pulse rate rose slightly, then be
came vanable (60-112 beats/minute) The ECG showed
sinus arrhythmia and abrupt changes 1n heart rate. Tidal
volume was consistently depressed The respiratory rate
was often increased and thythm arregular Oxvgen con
sumption was consistently increased. A normal sleep pat
tern was recorded on the EEG The subjects were easily
aroused and often showed hyperactive response to hght
touch noise and photic stimuh

The effect of chlorpromazine on pulmonary ventilation
during anesthesia was studied in 14 patients (spinal block
1 11 field block 1n 1 and 50% mitrous oxide-oxygen 1n 2)
A fairly consistent fall 1n tidal volume and minute volume
and a varable effect on the respiratory rate were noted
m each patient.

Chlorpromazine alone was given as a premedicant to 164
patients The average patient received 150 mg orally the
night before and 30 mg intramuscularly one hour before
scheduled surgery Patients were less apprehensne fesy
excited less talkative and less euphoric they were far
more quiet and sleepy than Cohen and Beecher s patients
recerving morphine and atropine pentobarbital and atro-
pine or atropine alone, as premedication Induction of gen
eral anesthesia was smooth and endotracheal intubation was
facihtated Duning operation a smaller quantity of anes-
thetic agents was necessary to mamntain anesthesia This
Wwas common to general anesthesia and spimal and regional
analgesia \When the usual quantity of drugs was givef
with any of these three tvpes anesthesia was prolonged Be
cause of this effect 1t was considered imadwisable to 2d
minister chlorpromazine after anesthesia was induced On
postoperative emergence the patients were calm and re~
laxed and requirements for postoperative medication wnere
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definitely reduced  Although the patients frequently looked
poorly, they did excecedingly well Postoperative nausea and
vomiting were rare—2%, compared with the statistical inc1-
dence at this hospital of 149 Postoperatine amnesia was
unusual No instances of urmary retention were recorded
Urnnary incontinence was an unusual finding (4%)

Postoperatine use of chlorpromazine was discontinued
carly 1n its chmeal tnal since 1t made the patients too
apathetic and disinterested and suppressed cough and move-
ment.

Chlorpromazine induces complete sympathetic nervous
system depression lasting four to six hours The peripheral
vasodilatation tnduced points to the usefulness of the drug
as a diagnostic and therapeutic agent in peripheral and
cerebral vascular diseases Hypothermia and hypotension
arc facilitated under these circumstances

Use of Chlorpromazine to Control Postanesthetic Vomit-
ing Two series of surgical patients were studied simul-
taneously by Solomon N Albert and Charles S Coakley*
(George Washington Unnv ) The 250 patients used as con-
trols were given nembutal® sodium (50-100 mg ) two hours
before and demerol® (50-100 mg ) one hour before surgery
The same premedication was gnen to 360 patients but the
dose was reduced by one half, 1n addition 50 mg chlorpro-
mazine was g en orally wath the nembutal ® The two series
were kept as similar as possible by using the same type of
operations same surgeons and anesthesiologists and same
anesthetic drugs and techmic. All patients received general
anesthesna

The incidence of vomiting 1n the control series was
288% and 1n the chlorpromazine series 13% There was no
correlation between vomiting and the gas used type of op-
eration age of patient operative position blood replace-
ment depression or postoperative shock.

Results with chlorpromazine compare favorably with
those obtamed by other investigators using other drugs
The only advantage with chlorpromazine 13 that a single
dose 18 given by mouth before administration of the anes-
thetic rather than by repeated injections both before and
after anesthesia.

Since chlorpromazine 18 a central nervous system depres-

(4) Avesth. & Amaly 33.285-288 July Acy., 1954



624 ANESTHESIA

sent, patients will be unduly depressed 1f the dosage of pre
medication 18 not reduced The drug 13 contrandicated 1
comatose states due to central nervous system depressants

[ Although the evidence secems convincing ooe must not overlook the
fact that both patients aml observers were apparently aware of the dif
ferent drugs used. As & result, the responses may have been mgmificantly
mfluenced In favor of chlorpromanne—Ed.)

Pharmacology of Chlorpromazine and Promethazine
J H Burn® (Oxford Umv) studied the effect of chlorpro-
mazine and similar agents on temperature by recording the
rectal temperature of mice with thermocouples In a dose
of 1 mg /kg, chlorpromazine had a greater and much
more prolonged effect than 30 mg /kg of either prometha
zine or pethidine.

The effect on skeletal muscle was observed 1n cats anes
thenzed with chloralose and then decerebrated Contrac
tions of the gastrocnemius muscle were recorded after stim
ulation through the aciatic nerve and directly Injection
of 13 mg /kg chlorpromazine prolonged the action of d
tubocuranne Doses of 3 mg /kg caused a gradual failure
of contractions evoked by nerve stimulation and also by
direct stimulation 8o that the muscle became nexcitable
no matter how great the shimulus Effects similar to those
of chlorpromazine were obtained with promethazine and
pethidine though only when larger amounts were used
Burn concluded that an effect on skeletal muscles plays a
part perhaps large 1n causing a fall i temperature

To study the toxic action of chlorpromazine comparative
growth tests were done on young rats As much as 100 mg /
kg pethidine daily had no effect on growth promethazine
1 a daily total of 90 mg /kg n two doses caused retarda-
tion Chlorpromazine was rather more toxic and caused re-
tardation of growth and an occasional death m a daily total
of 20 mg /kg 1n two doses

Compared with promethazmme and pethidine chiorpro-
mazine was three times more powerful 1 prolonging the
trme of sleep produced by pentobarbital It did not potents
ate the action of morphine It was 116 times stronger than
ptomethazine and 2 12 times stronger than pethidine with
respect to 1ts local anesthetic action in the guinea pig The
antiepmephrine action of chlorpromazine was more pow

(5 Proo. Roy Som. Med. 471617631 Anguat, 1934
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18 unable to expand s own lungs To study and evaluate
this problem effectively an infant resuscitation team (an
esthesiologist, obstetrician, pediatrician) 15 needed, accord-
g to Roy F Goddard® (Albuguerque N M )

As o result of laboratory investigations, a resuscrtative
device (Fig 177) has been developed (the Goddard Ben
nett Lovelace mfant hand resusatator) which (1) delners
pressures necessary to expand the lung (2) safely controls

band resuscitator in clmical wso
(Conrtesy of Goddurd, R. F Anesth & Amalg 34 125 Jen.-Feb 1938)

Flg 177 —Goddard-Bennett Lovelace infant

the period over which pressure impulse 1s given (3) con
trols the volume of gas introduced with each mpulse (4)
allows for compliance factors of the lungs and chest wall
and (5) gives an impulse pattern closely simulating the
respiratory pattern of the normal infant

Begmning patchy acration of the unexpanded (atelec
tatic) lung of the newborn can be achieved with a positive
pressure of 30 cm water and umform expansion at pressures
of 50-60 cm n the closed chest (Fig 178) Expansion and
collapse can be achieved adequately without use of nega
tive pressure After ymtial expansion pressures must be
reduced to prevent damage to the lungs The tidal volume
of premature infants 13 considerably less than that of full
term infants Comphance studies showed that two or three

€Y A\neth & Anak 34 129 Jan Feh, 1955
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times the tdal volume ean be introduced under pressure
without damage to the lungs A safe tume interval to
apply the lagh pressures required for expansion of the
lung 15 0.2-0 3 second

Of &% bLabies resuscitated with the device 69 survived

ner orsec
00 prrs
20 4000
e pate!
o vt
g‘ rol Stewies
.
€ 60 ¥ Liairoead
- 1L da il
30 P el
s 42 Lo Mﬂ”’.ﬁ
27 e Hoad Femzedeter
g
§ X —1 1 1 » .
10} Armeacitatren
Pressores
Arseiadie

Fig 178 —Effccts of positive pressares oo tangs of newborn Infants (Coartesy ot
Goddard, R. F: Ancath & Amlg 34 125 Jan Feb., 1955)

(8%) With correction for extrapulmonary deaths the
survival rate was 939 Turther Iaboratory and clinical 1n-
vestigation 18 needed before widespread use of the hand
resuscitator 1s adopted

Experimental Studies in Cardiac Massage with Special
Reference to Aortic Occlusion K Barbara Vetten V H
Wilson, G R. Crawshaw and J C Nicholson® (Unn of
Witwatersrand) point out that the aim in treatment of cen-
tral arculatory farlure 1s to mamntam an efficient crrcula-
tion by concentrating the available output on the bramn
and coronary artertes pending resumption of spontaneous
heart action Delay in commencing treatment inefficient
methods of massage and such complications as ventricular
fibrillation contrbute to fallure m apparently favorable
cases

In experiments on over 60 dogs best results were ob-
tained by the thoracic approach, with ventricles enaircled
by the hand so that they could be compressed from all
directions The optimal rate of massage depends on the

() Brt J Amaesth 27 213 1958
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state of the peripheral circulation Tracings of rapid mas-
sage often showed high systolic ‘spikes but the diastolic
level was usually better mamtained with the more sustamed
and progressive compressions possible only at slower rates
A rate of 50-60 1s suggested Compression of the aorta dur
ing cardiac massage led to a marked increase in carotid
pressure mainly systolic Generally, the higher the com
pression the better the result, compression at the level
of the cehac axiz was, however very effective. A farr pro-
portion of the dogs had no pronounced increase 1n diastolic
pressure, probably due to nterference with venous return
by ligh clampmng of the aorta. Intravenous or intracardiac
mfusions during massage are important 1n treatment but
danger of pulmonary edema must be considered.

When pernipheral vasodilatation and pooling of blood m
the capillanies was produced by hexamethomum bromude,
the response to cardiac massage, whether the aorta was
occluded or not, was very poor A similar effect was seen
1n amimals with severe shock and blood loss, and was most
striking 1n those whose peripheral circulation was reduced
by surface refrigeration

Aerosol Administration of Alevaire® can be effective
through the use of a suitable nebulizer combined with one
of the several types of otygen therapy equipment com
mercially available The technics are reported by Vincent
D Kracum and Vincent J Collins® (St. Vincent s Hosp
New York City)

For pediatric patients any of the conventional oxygen
therapy hoods may be used with one of the following
nebulizers (1) large reservoir type (2) small reservorr
type or (3) standard nebulizer (Fig 179) The first can be
used by merely inserting the corrugated rubber delivery
tubmg mto a portable hood proper Since oxygen 1s used
to propel and nebulize the medication only one source of
ogygen 1s requred a flow of 8 L./mmute 1s necessary
The reservoir supphed with the nebulizer accommodates
500 cc solution thus up to 30 hours of continuous aerosol
therapy may be provided. With the small reservoir type,
the outlet stem 1s inserted 1nto one of the apertures of the
hood or the entire nebulizer may be suspended from the
T New York T Med. 59 20832086 July 15 1954
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1ce compartment of <omc ovygen hoods The bulb of the
nebubizer has a 25 cc eapaerty, which will usually last
three hours 1t an oxvgen flow mite of 8 L /minute This
technic 1s not recommended when oxygen flows of 10 L.
or more arc used snee the alevure® solution may be

J 2

179 (top) —Application of dard bl to ordinary Infant hood.
Aty 1 ﬂ dHE
Hfi-ﬂ( mmmrn lu:mly to oebullzer tobing from reservolr (G) to

nthalirer for ma woas I alevaire® solo D inket
e B o S e v
ebalizer it )—Dhgram of “0; s by

Cmnnrm' ; Kmn:um,m $% nndMCoﬂlns. b T Aed. 55.2083-
o
2036, Jaly 15 1954 - J Rew

whipped 1nto a foam and be expelled from the nebulizer m
this form

Any of the conventional ncubators equipped for oxygen
therapy may be used with the aforementioned nebulizers,
which can be adapted to the ncubator (Fig 180) by (1)
connecting the standard 5 cc. nebulizer to the oxygen inlet
by a rubber sleeve (2) securing or placing erther the stand-
ard 5 cc or larger 25 cc nebulizer within the hood proper
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or (3) mserting the delivery tubing of the large reservorr
type nebulizer into the portholes of certain mncubators (Iso-
lette, Gordon-Armstrong)

A modification of the OEM meter mask 15 probably the

.,.tﬂﬁam (%nwsda:?gx sk .umm@d typo mebellecr A A
S e B R T ol P ST
Fiy 183 (bottom) ~—Modifed mask metor wquipped for scrosot therspy In
“"’“"Tm ok e T Her s W v L TR L A i T

v . v 5o Mod. 39 2033
m&]ary"fs ey ¥ Doaad Ooltior ¥ J New ek ]

most effectne and simplest method for admmustration of
aerosol alevaire® to adults (Fig 181) If the mica disk 15 not
removed a greater effort must be exerted by the patient
during wnhalation and exhalation probabhy because the
disk. becomes saturated with alevaire® and swells Al
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though the OLANM mash 1s deagned with the disk to dimin-
1<h rebreathing and prevent carbon dioxide accumulation, a
patient recennng levure” therapy for short periods and
with Inrge flows of oxygen 1s not endangered by carbon
dioxide excess

In pulmonary empli<cm the procedure must be altered
to reduce the concentration of administered oxy gen to 40%,
as <hown in Tigure 182 In addition to the mica disk of the
mspiratory valve, the mica disk 1n the safety valve of the
OLN mask 1s removed The nebulizer 1s attached to the
oxygen nlet and another suppiv tube to the safety valve
mlet Two oxygen regulators or flow meters are required for
this procedure To one 1 concentration meter or air mixing
device 15 attached and set 2t 405 The oxygen supply
tubing which 1s connected to the safety valve inlet, 1s
then connected on the other end to the arr mung device,
the flow of oxygen 1s set 1t 2 or 4 L /mmute To the other
regulator a second oxygen supply tubing 1s connected and
the other end of this tubing 1s connected to the nebulizer
The oxygen flow on this regulator 1s set at 6 L /minute

As an alternate method of administration to adults, any
of the conventional adult types of hoods and one of the
aforementioned nebulizers may be used However, to pro-
vide high oxygen concentrations m the hood atmosphere,
high flows of oxygen are required (10-15 L./minute) In
all nebulizers except the large reservoir type the alevaire®
wiil be whipped into a foam and expelled 1nto the hood. The
large reservorir type works well with oxygen flow rates up
to 15 L /minute

Nasal catheter umits and oxygen tents are neffective
for administering alevaire ®

Hypertension during Anesthesla i Patients with Spi-
nal Cord Injuries. In cases of spinal cord injuries under
favorable conditions the portion of the spinal cord distal to
the lesion not only recovers its reflex functions but be-
comes highly excitable In some persons these reflexes can
be produced with ease and result in an excessive and wide-
spread reflex reaction adequately termed mass reflex”
The syndrome may be mamfested by excessive sweating
pilomotor erection flushing of the face severe headache
slowing of the pulse increased blood pressure msno
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precipitous heights, convulsions and loss of consciousness
if the stimulus 19 sustained The basic reflex response 1s
vasoconstriction not limted to skin It 15 found in all pa
tients with transections sbove the 2d lumbar segment. In
patients with lesions lower than the 6th thoracic segment,
there are stilt areas m the upper extremities and splanchnic
region under vasomotor control which are able to provide
compensatory vasodifatation In such patients hypertension
daoks not occur

B J Ciliberts, J Goldfemn and E A. Rovenstine! (V.A.
Hosp, Bronx, N Y') studied 62 patients with spinal cord
lestons under general anesthesia, In 27 patients who had
complete lesions at the Sth thoracic segment or above, a
systolic rise of 50 mm Hg or more occurred 1 23 of 54
operations and slowing of the pulse 1n 19 In contrast, only
2 of 35 patients with complete lesions at the 6th thoracie
segment or below showed a marked nise in systolic pressure,

Removal of the stimulus 13 the 1deal method of treatment,
but this procedure may be impossible since the tngger
mechanism may not be readily apparent. The reflex may be
controlled with autonomic geuglion blocking drugs, such
as hexamethomum or tetraethylammomum chlionde. Sp
nal anesthesia also 15 effective 1n preventing the reflex and
affords these patients relief and a sense of well being durmg
surgical procedures on the lower part of the abdomen or
the extremities

Pheochromocytoma Surgical and Anesthetic Manage-
ment are discussed by Jesse E. Thompson and Julia G Ar
rowood? (Massachusetts Mem'l Hosp) The madence of
these tumors 18 low In over 2,400 hypertensives treated
surgcally only 15 (05%) were found to have a pheochro-
mocvtoma The hazards to be avoided during removal of
these tumors result from extreme fluctuations 1n blood pres-
sure caused by excessive epmephrine and nor epinephnine
in the crculating blood during the first part of the
procedure and by the abrupt decrease in secretion of these
substances when the tumor 1s removed

In the autlors expemence serious acaidents occur more
often from fature to cope with episodes of hypotension
than from hypertension They therefore avord the use of

(1) Apestbesiology 15 273 79 May 19%4
(2) i, pp 630657 November 1934
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blocking nagents in preparing patients for operation and
for reduction of pressure during operation If other meas-
ures to reduce dangerous blood pressure levels are unsuc-
cessful (e, deepening anesthesia) and use of a blocking
agent s necessary, regitine’ 1s preferred because of the
short durition of its action

Sclection of anesthesia s perhaps less important than
understanding the physiologic prinaples underlymng man-
agement The arrculation must be supported and adequate
ventilation mamtained Cndotracheal intubation 1s obliga-
tory Spinal ancsthesia and cyclopropanc are best avoided,
the former becauce of danger of airculatory collapse and
the latter because it sensitizes the heart to epinephnine
and nor-epinephrine Raprd nduction with a muxture of
thiopental sodium and a muscle relaxant may precipitate
a dangerous vascular collapze

Surmical approach 1s through an incision such as 1s used
for postcnor thoracolumbar splanchmicectomy Induction
of anesthesia 1s by slow mtrasenous mjection of a mixture
of sodium pentobarbital 50 mg and thiopental sodium,
150 mg, to the point where the patient barely fails to re-
spond Inhalation anesthesta 13 then started with mtrous
oade-oxygen-cther, ind ntubation 13 done as soon as the
level of anesthesia 1s adequate The patient 1s turned to the
prone position, with care to nwoid pressure over the abdo-
men during moving or after the patient 18 1n position

Changes n pressure may be mimmized by gentle han-
dling and slow admumstration of agents Hypotension,
which does not respond to hightening of the anesthesa, 1s
treated with itravenous infusion or either neo-synephrine®
of l-nor-epinephrine Transfusion of whole blood 13 begun
2s soon as the patient 13 1n position

When the tumor 1s removed there 13 an 1mmediate pro-
found fall 1n blood pressure Adequate arculating blood
volume must be provided by transfusion and peripheral
vasoconstriction maintained until the patient becomes ad-
Justed,

Blood loss 15 usually small but at least 500 cc. blood
should have been transfused by the time the tumor 1s
Temoved and transfusion must be continued until 1 L 1s
gven. Continuous infusion of a vasoconstrictor agent 1s
necessary durning surgery and a varable pertod thereafter



sur
m:uce applied © sur
gery 1ot youneg
Air conditionmg efects o0 op-
eraing 10O ur conmumluon

diagnons trea ¢ results
400 surReTY for

Anas blood vessel two-
-n le for 45 hago~



INDEN

aortic graft for 295 lronchos
copy for mecasuning pressure in
251" coarctation grafts fixed m
Formalmn for —indication«
for surgery in children 204 —
rurgery for embolism  sur
gery for 309 grafts (see Grafts
wortic) incompetence i
cal principles in surgery on 262
occlusion hrroihcrrm:\ 1o prevent
paraplegia after (experimental)
610 —rctection and homografte
for 302 plastic tubes as substs
tutes for, 306 stenosis diagnosis
and treatment, 297 thoracc oc
cludon  for abdominal surgery
under hypothermia, 35
Aortxe arch  double
changes with, 129
:\rar}xnd-dus acute, before and
ter antitiotic_and chemother
apy 484 antibotles for evalu
ation 92 in cluldren, 483
Appendix, vermuferm  diverticulitis
_ ,3nd diverticulosis of 485
Aramine * for severe hypotension
and shock 64
Arterial disease peripheral occlu
tive chronic, management 313
effect of exercise on muscle blood
flow before and after sympathec
}Omy:"gor §31, sympathectomy
or

pathologic

eries  coronary msufficiency
Internal marmm? artery trans
plantation for 24 for
disease of 249 f of lower
Iimbs mx};olcctomy for 312
malformations compressing_tra
chea or esophagus in newborn
128 pulmonary  brong ?

in left

for measuring pressure
aunicle aorta a?:d, 251 —val

yul for stenosis of 260
'j‘ilgnm c spasm and thrombosis

Artenograp diagnosis of
mﬂo&‘radgoma 32’ PO
Attertosclerosis peripheral,
pathect for Na"* test of ef
A
Tment, 3gt.hogt:ut:ﬂ.l and treat

Aspration endobroachml, fatal
unrecognized sequels of tracheos
tomy and, in postoperative and

635

delnhtated patients 127 “silent”
in ancsthesia

Atropine  FCG effects of ncostig
mine and duning cyclopropane
ancsthesia

Aurcomycin 7 for Str pyogenes m
hurns 91

Automolnles decclerntion  and
lughway mortality 27

Azotemia  cffect on action of in
l‘?srcnous barbiturate anesthesia

B
B:\c-‘lcrcmu in anorectal mfections

Balloon for tamponage of bleed
g esophageal varices, 425

Barluturates ntravenously effect
of azotermia on action of anes
thesia with, 585, narcosis from
n uremn, 586

Bicarbonate (scrum) raptd bed

side test for 42
tic, atresla

m <,
structural mtegnty related to
vu;mun A and hepatic carcmomma,
362

Billary tract (see also speafic
sites)  age factor In mortality
from surgery oo 371 extra
hepatie, carcinoma, radical sur-

gery for 390

Billroth I resection for bcm%u
gastroduodenal 4
experiments and clmical evalua

of ether hyperglycerua
by 560 autonomic, pmtect{ve
action in peripheral arculatory
stress 616 quaternary ammoo
um neuromuscular—mode of ac
tion 581

Blood clotting effects of mmuscle
relaxants 582 loss during sur
gou'y method of deternunation,
¢ transfusion  (see Transfu-
o,



636

Breast abscess bacteriologic and
cdmeal study

ther
apy (surgucal) 156 ff., 165, —
hormone admrnstration for 159
~—hormone etiology 155 —local
recurrences and metastases, 147
~I{ymph node dissechon for 153
i ~—m males, 166 —operable,
technie for, 148 —review 150
—~surgery  and tive
x ray therapy remlts 151 —
surgical follow np 146 —treated
and untreated, compared, 163
pa.\;l and soreness 3111 pcﬁoeﬁg:
major syndrome, 31, p
(subcutaneons) of, 168
Bronchd adenoma 202

obstruction, surgery for
234  papillorma (:mligmnt) of
bronchoplasty for

—preri

. Bronchiectasis  bilaternl, surgery

for 177
Bronchoplasty  for preservation of
lung tissue, 180
Bronchospirogruphy  interpretation
417i70 results after lung resection

Bronchostenosis  healed  tnbercn
lous, bronchoplasty for 182

Bronchotormny  percardial fat graft
for ranforcement 1a, 235

Burns  aureomycin® and eryth

romyan for Str pyogenes in, 91

care of wounds

&
lhypersensiivity wath, 30 feuko-
cytosss and fever effects on re-
covery 23 1, effect on
woumd healing 79

c

Cancer {(see also specific neo-
plasms and ates)  sdrenalec
tomy for (see alvo Breast, can

INDEX

cer) 521 in aged, progmosis of
major surgery for 107
ng outlook on cancer and its

in vic
exenteration for 108 ﬂ ta
tion, avoidable surgical 50?3
99 ncurable pan relief i
“lobg for 111 —phenol
mtra ly for 109 1w new
born 106

squamous m pre-
viows skin graft, 115
Cn5n7i;t:r Waters, performance of

Carbon  dioxade alveolar tenston
of indirect estmatlon of 544
1 anesthetic atmospheres, mens
ured by gas analyzer 543

of serous body

ew
Cairstgatim for breast cancer 156

Cercbrospimal flmd  densities of
590 ng;—zeplnephrinc dmﬁm;
from, pressure, o
aneythetic drugs and techmies on

569
Chest (see Thorax)
Chilblams 524
Chloride (serum)
test for 42

vomiting after anesthesiz, 623
Clol. rapiy mtr
wath  chol ® 388 opera
tive evalua 386 £
Cho;;ngwllth chronic recurring
3
Cholecystectomy for Adams
Stokes d 383
Cholecystitls  acute delayed sur

gery for 381 1n chnldhood, 378
ctology 376
Cholecystography fat rich meal in




INDIN

376 of gallla ! fer fimetiom after
trapma 373

Cholecystastymy  cvalation 380
Cholehtlnays (ce Gallioned)
Quole teromds of gallbladder  au

G:I‘y sudy 370
mognfm * in cholangionraphy
Chiylothorax  lipaplulic dres 1n
agnous and managenent 133

Grarcts _and browchopenle eara
noma 210 ff
Cold m;‘uz? m horea manage

ment,

Colitls ulcerative  corticone for
490 surgery for 492 1 —with
sknegrafted dleac stoma 493
sormcal pathology 489

Colon  bleedmg and  diverticular

disease of 399 carcinoma  of

ng segment locally m
operable  with  diappearanc
prolably spomtancous 502 —
differentiation from dherticuhus,
~polyps and multiple cara
noma with, 499 —"second look
procedure for 102 drtertrculiis
of lil‘:;ﬂ;crmlulhm frfam carcmo-
ma, —surgery for 496 re
absorption from urine m  after

ureterocolic  anastomosis 495

ety smignificance of reduction

of intestinal flora before, 90

issurctomy  cardiac enlarge

::nt nzfg‘r 2;0 for mitral ste-
is postconumussurotomy

syndrome, 270

duet exploration techme,
385 stone 1n, overlooked 384
Cfg_mcuc defects  surgery for 116

Curare (see also Muscle refax
ants) and anesthema and surgl
ol dea ey 573
Cashng’s syndrome pitmtary and
?{Eﬂﬂnlnmus in 516 treatment,
Crelopropane anesthesia  cardiac
thythm and endotrachea! tubimg
M, 564 ECG effects of neosty
mine and atropine mtravenously
durmg 563 effect of controtled
;?imuon on drenlation during

Coat branchial, d:fferentation
from lateral cervical fistula, 125
¢mphysematous blebs and bullae,

A

637

surgery  for 176 pancreatie
duagno 14 and management, 406
—mternal dramage of 407 f

D

Decamethonium bromide
action 581
«on  SE0

Iiaphragm  herma in newborn, as
surmical emergency 40 repair
with grafts of skm and sub-
cutancous tissue 22

Dinerticuhtis of colon  colomic
Bleeding with, 499 —differentia
ton from caranoma 497 —
sarpery for 4%  of vernuform
appendix 485

Diverticulonss  of gallbladder (in
tramural) 368 of vermiform ap-
pendic 48>

Diverticulum hageal  treat
ment results 417 Veckel's 1m
portance of gastric mucosa 1n,
477 —mahgnant tumors of 478

Drugs  addictmg potentiz, predic
tion of 337 anesthetic, influence
on ntracramal temsion 569
mood changes induced by 537
rcactions to 537 —and per
gonality 538

Duodenum  (sce also Ulcer) ob-
stroctton 1n newhorn 439

E

Edema and ulceration of leg
litea! vein divislon for 331
Efocame 1n mfiltration anesthesia,
effect on resprratory movements
at rest postoperatively 598
Electrolytes continbous aspication
and restoration of, n acute n
testinal obstruction, 60 conver
stont table for 55 disturbances
from failure to metabolize gla
cose dunng hypothermua,
Elgghmmasu of lower extremty

mode of
placental transmis

Embolectomy for aortic embolism,

309 on arteries of lower limbs
312

Embolism aortic, for 309
arterial results 310 t, mech-
amisms of 29

Eruph{scma chrome, decortration
m, 172
Empyema  after lung resection,

due to penicillm resistant staphy



jor SU pyogmﬂm

[
Frosthit® effect of raptd {hawmB
1n acutt stag

3 (cxpcﬂmmul)

526
G

Gallamne Lﬁ:m}oﬂldc dedayed

nve recuran®® don fro%

583 placen on of

of cargiend

ofs

Gn!\b\zdder ardno®?
pmgnoﬂs. Mt cbo\cstgoan
autopsy study 370 dl«.r“cu\om
(&nn—;mﬂf“‘) of, 368 Funetio®
after ncmspccﬁc traumd- I
oachive PIF in determiod
m dn\ahood a7 with
Jiseasc, w2 f
senile .-_bo‘-ccoi amput®
Hon 1 528
Gas Liston
meastre COs i
mosplreres 543
h\oodvo\ume
general symptoy
WmuL

Becke! 1o
anamcﬁc at



INDIEN

phragmatic ¢ o lupoycjunal anas
tomonds 450

Gastrocnteto tomy
ulceration after 4

Gadromtestimal teact  alnorption
and cquihbration of water edcu
‘l‘g;:rm axide) from aftee Injury
g

padrojcjunal
]2

Gastrorcopy  evalmation 430

Glomus tumar 101

Goter  malipnancy inaidence in
toxic and nontaxic 140

Gold radimactine for malipnant
pleural effusione 106 T

Grafts aortic for alwonunal ancu
yim 307 —alcubol preserva
tion, 292 —far aurtic occluaon
W2, 307 —for coarctation (1or
mahn fixed) 309 —different
behavior in thoracic am atxlom

nal aorta, 288 —1 ormalin ster
thation 291 —freere-drymg
methods 286 | —presenved fa

tal ropture of 284  —suture
holding power after preservation
293 —vascularization after 1
yar ZH  hemografis acquired
momunity as cause of failure, 19
—postmortem, for  extensive
burns to reduce mortality 82
mesothehal  for mlrnpcmml
adhesions, 138 of pencardial
fat, i bronchal and tracheal sur
gery 235 skin caranoma
(qmmons cell) 1, 115 —low
temperature effect on viability of
shan, 20 —malignant melanoma
m both recipient and donor mites

115 ures 20, —and
subentaneous tissue, umculat
ed, for repalr of dia gm, 22

Tena cava suture-holding power

23
Granuloma lipod, of lung 199
taleom recogrition of 18
H

Hed 1 ury factors determinin,
113
Hmamlzty n, 27

Qrt aortic valve dilatation, as

nsted airculation pump o
%ﬂ?ﬂ!or during 25? arrest 57’5
627 —neu
ric  residuals, 279

fopsyctnat,
tral septal defects, dlunjnoah
and surgery for 273 auricular

639
fibnpllation  (chronie) effect on
apcrative risk 14 bronchoscop

for measuning pressure i left

auriele L{mlmm‘lr} art and
1 disease gallstones

anrta,

with 382 T massage (expen
mental) 627 after mitral com
m surotomy 270 muscle relax
ant cflects on 575 myocardial
nfarction  compared effects of
witra artenal  and  mtravenous
transfussans an dogs wath 69
procamc and procaine amide ef
fect on 598  reserve, related to
nerabihity of aged patients 9

rheumatic  surgery  for 259
rhfy(hm dunng endotracheal 1n
tuhation in cyclopropane anesthe-
1a, 563 splemc transplanta
tion for revascularization of (ex
perimental) 367 surgery open
controlled circulation 1n, 225 ff

—hypothermia as adjunct, 253 ff

599 614 —towiaty of ctrated
blood 1n and search for substt
tute 76 tentnenlar fibnillation
durtng surgery on 275 —hypo-
thermua effect on tolerance of,
614  ventnicular septal defects
controlled cross-circulation  for

thiopental anesthesia, 587, effects
of pentobarbital anesthesia, high
spimal cord section and large
doses of ganghoplegic agents on

Hemopneumothorax  spontaneous

ul7iopaduc, surgical results o,

174

Hemorrhage gastromtestinal
blood replacement 1 435
causes and results 431 434 from
presumed tic uleer
for 433 rom undet ed
source surgery for 433 437

Hemothorax  after lung resection,
treated with SK SD 173

Heparin penicillin - for local septic
foar 95

Hepatectomy partizl  for neo-
plasm, surglcal physiology of liv
er in, 357 for sarcoma of liver

UHcrma hiatus diagnosis and sur-



610 {NDEX

meal rechni® for 514 —AypeS trolyte Qusturbance® from failare
512 penncﬂv a.ﬁag abdominer 10 metaboliz® glucose (}m'n& s
0

pmnca! on, 511 entraly neart yolerant® to Ve
n gperahic® jor 508 Fonilabos, doring 614 uction
Heame tensiof method 35, occlundt of thoracit
e, PhysoloR alterations ™ aorta i abd dut
619 35 ysiologe ont
H\Ig:hﬂ)nmgb disense defect of f pfcva::ga-\'“
peimic para thetiC ;&ﬂm ) after ¥ gortic
487 clusion (M al) 61¢
H et effects rcatation (do8)
water “metabolis™ di 611 hocyanste gpaoe‘ndvn\
12 for ¢ cancel 159 sttt m uscles
Fiydatd dr \ntﬁ(hoﬁur.. 614

Tlats chroni, %
¥ and:‘v’?“d 'm“’::'a 16 coemplicatt of, 472
ﬁ.o'mls! unng ot its of for 4%
“;ﬁ‘ sporal m&gu’ s iew of 20 yeard enct
p3 drenz! Tleost for Congentsl oot
for 781 forfal 347 /:Pf—nl hoa o smail intestine A75
Slization jot & 1 logy & homogralt £
mental) 350 —h¥ on 19 rela to msnehan‘
alter 59 jor 3% —splemy Jantatiots 19
arcth with scute and o 4 repait ayparmes
after aral hgaliot for ¢ 23
366 for 351 g sodl {nsalin gty
output plood Pre3 ¢ rela Tete bort® 30
Honships 1 3 modficaton by Intestnt anas s ACTB of
reatmen 54 sYEPY fect 003 oi(gq)d’““d‘
o gy PO wl) intrd duplic?
aples of usts pon 242 obnruf“ K
Hy-pef\vmum'l mstoi\unz conmmoﬂ’asv donandrﬂ
tunctots change 12 arterial Os  torat® of Awmd lecteoTtE
and CO1 ension durwg A talance ' ) ,cons‘“\ﬂlv
Hypot Shock) KT 5 for ars
TrmorThagits Sects Of “:ngf; a3 7\ emerseSY 4 »Y
artery Bndcox:\mveno‘:‘ﬂwd o P?;S‘i’ d{mﬂ:ﬁmmwm
w;ry Wa ﬂ\\pﬁ’"
ystemic plood gressore ven 274' °.m‘§fi nntnaon’l mpoT

P {iver dam¥ after 615 osis of serons body
Vasopres feents for B e N T test of o
Tath empnasns renal faency of mnpathgcwﬁ" in
H;pol\ﬂ\amm hypcrddmn\ ggn; et =
o™ &16
Hypotber™a ood stre® Lng 1*-
o, 603 M cardsac s‘n&eﬂ fadpey emodynamics vmhuseof
physw\ug\c cont 599 chlot casopTes ot qéenu for 4ever®
promanne ¢ on ©F hypﬂt:nﬂcﬂnn MHW
¢ 612 accnlatory capacily Os {hermid effect o0 cireulati 1t
om0 eoral V23 611 asaicency, (acutc n
el restatan durng 36 clec SurEerY 10 ff reserv ¢ ton



INDIN

to operalnhty of aged patient, 9
tn transfiaon acadents 7
L

TLavdoliusin FCG cffects 875

Leukocytosis  in dymamies of
flammation an{ repur 23

Levorphan  fevallorphan cffect on
repiratory depression and anal
gesa of 540

Liver  f10psy findings correlated
with wurpscal disorders of upper
abdemen 18§ —needle in hiver
neoplasme 386, caroimoma in
trahepatie  bile duets, vitammn
feeding and 562, —~needle bop-
sy in 356 —review 361 —sur
gery for, 357 1 damage after
mduced tenston, 615 funme
fien and health, 40 —after sur
gery for portal hypertension 354
mjunes to M1 portal creula
tion, and portal venography 3-12{

641

Dlchs and bullae surgically treat
cd 176 fonction (sec Pulmona

fonetion)  grangloma  (hipoid
of 199 hictopathology after pos
itive negative  re piration, 3?8
1schemia in segmental resection,
1RS lestons  comn " surgery for
200 —<olitary surgery for 208
mid e lobe syndrome, 196 ff

resection bronchospirographic
roalts after 170 —empyema
from tollin resistant staphy
lTococe treated with massive pe
allin dosage after 9 —hemo-
thorax J-oxtopcr:uvclr treated
with SK SD 173 —ischema
mduced for 185 —with pen
cardial fat graft ranforcement,
235 —pneumonectomy for bron-
chogenic carcinoma, results 229
—resptratory insufficiency after
pneumonectomy 171 sutore lga
tion and partial thoracoplasty for

sarcoma  (endothehal)  “partial tuberculosis  (Paulino technic)
hepatectomy for 360 surgmeal 18  tissue  presemvation by
hysiology  and radical partial Lronchoplasty 1“80

L lcctorn{ for lasms 357 . Lymph nodes deep snlgmdzvxcul-‘lr
obectomy  for emic ear cervical blopsy (Daniela) in
anama results 229 with peri diagnosis of pulmonary and medi

%Srdul fat graft reinforcement,

Aobotomy 1n termmal cancer 111

Lower nephren nephrosis n sur-
;!rctii'y management and need for
a ﬁl%bl kadney 11 pathogene
s,

Lungs _abscess (chromic) ossifica
tion in, 202 adenoma, and ade
nomatosis 205 earcinoma bron

astinal discase, 220

Lymphatic system effect of blood
pressure  pulsations on  lymph
pressure in Iarge lymphatics 334

M

Mecontum ileus 40

\edastinal disease  dmagnosis by
Daniels blopsy 220

Megacolon defect of pelvic para
sympathetic system,

Melanoma, malgnant  develop-
ment m both recipient and doaor
site of autogenous skin graft,
115 early and common mole,

114

Afelanosis  of lips and boccal mu-
cosa with z;n of mtestmal
polyposis 474

Melena 1n 206 cases 38

Middle Iobe syndrome 196 ff

5 —presenting as cynz.sz,aztliﬁ v Mitral valve  disease, review of

~—Tfesection for results,

Tteview 223 —aurgical techmic
for 224 cyst, with carcinoma
n, 216  decortication 1 chronic
emphyserna, 172 emphysematous

ardiotomy for 265

tence, mechamical princples of
wurgery for 262 stenosis com
missurotomy for 264 —vith
tncospid  stenosis  management,



642 INDEN

268 stress duping  SUTBSTY on, hand respirator 65 surpeal
262 emergenaics in 39
Mole commom, care of and dis- Nipple sergsanguInests exudates

inction from malignant melano- cytodiaguoss 144
ma, 114 Nitrous oxide rate of uptake of
Mondor s disease 68 559
Morphine optimal dose, 538 . Nor epbrine for severe Type
Aortality manenhelnandnﬂ ta\ouandshod‘,& in shock,
ey 573 from automo- evaluation,
1le accidents 27 In sur Nuytrinon fot emulnon wirete
g:ﬂry age a8 factor i, 3 of nously 50 f .—ammﬂnddudﬂ
d njury (acute) 'determin ation, 52 __metabolic and
g factors 27 of lung carano- inscal stody 51 __protein 5Y
n 2l thesls from, of
Mucoprotei (,@mm) in studies mal and distal mtesr
of pancreatic disease, 397 tne i, 476 pmlouzcd intrave-
Muscle ts (see also speafic nous, inf e
acﬂ.\u ““d“""dm’s?s“%ﬁ ca\'aurcommf{ﬂ vg::ét@
Foal mﬁm——mﬂ? protein hydro ysate, ¢ on
clotting efects of effects 00 nitrogen batance of varymg pro-
eardiovascular 575 on of glucose after
of action total 461 tube {
Muscles blood flow erause ef thod, 47
fect before and after ”mpathec o
tomy referred from
i :fn-naclﬂdoma:fmd :‘K; Oogphorectomy alateral, with ad
drome of with heads and remalectomy for breast cancer
ess, 31 > qemors ©of 124 156
thiocyanate $pace and watet dis QOperating room DT contarmus
E’bzuong& d hypoﬂw_\’mi‘ in effects of air 5 uonlﬂ¢mdc12:
og ()xg;?cnamr pump for 2381
ation d roc valve dila
tation,
Needle two-waY for blood vessel P
NﬁgﬁmECG Fects of atro- Pam _breast pectoralis :meo:r
¢ ol A
pine and ropane 31 referred oc:l
anesthend, relatl {
Nerve c, iy after brach sensitr 94, — e
a1 plexus biocks €05 3 vehef & mewrable
Nerve block brochial plexss cancer lobotomy 11 —o
rens of phrenic 0erve 582 ol ‘mtratbecally for 109 and
after 594 per Pancreas Jiagnosts
1 spaces on treatment results, 409 T cysts
blockang 596 duagoosts and ement, 407
N system Gic parasym iotermal drainage of, M7 L
pathetic tal defects of external ton correlated
487 ;:li;\;d plasma antithrombi® tter
Newborn ur in am]
caranoma 106 fmﬁmﬁi proteln ol
n, 439 ucrpmﬂl P:nu'caud: acute medical
atresla as suf emeTEencY surgcal w58 —8
in, 39 ntes tresia as SUr for 400 agnosis, 404
mcal emergency truction diaguosity 402 xternal PO
small mtestine managed ‘E at o correlat with
Heostomy 47° T uscitation W plasma antthromban B blood



INDIN

amylate and senmm mucoprotem
n 397 management, 402, 305
Pancreatography  teclmie, 394
Parabiosis  cros-circulation  and
tisstie reactions in 3
Parathyroid adenoma
by arteriography 1
Pectoralis major syndrome  breast
pain and sorency« in, 31
Pelvic exenteration  for advanced
]antcr functional concervation in

08
Penicillin - hepann, for local septsc
foct, 95 postoperatively and in
adence of thromboembolism 91
Pentolmrintal anesthesia effects of
tngh spinal cord section, large

focalization

doses of ganglioplegic agents and
on hemadyrm
Periarteniis nodosa  surglcal as
pects 316

Penicarditis  constnctive results of
radical pericardiectomy for 244

Permeum  herma after abdomuno-
permeal resection 511

Peritoneum  adhesions free meso-
thelial grafts for 338

anesthet t,
Phlebitis ponphlcbmc state, 330
varicose vein surgery n manage
ment, 324
Phlebography of mcompetent com
l:;n]\gumung veins of lower leg

Puomdal discase method of clo-
sure, 505 origin of sacrococcy
geal sinuses, 504
lmrtlry anterior lohc, in hyper

dremalcorticism

PI:un.l effusion mugmm, Aul?
for 103

Pnt:r:;mectamy (see Lungs, resec

Pnumm:_!ﬁl extraplenral, with
filling plastic balls evalma
ton 179

Poeumothorax after  brachal
plexns nerve blocks, 534 extra
!;17'28“!‘81. postoperative bleeding 1n,

Polyposus mtestimal, syndrome
mthmcl:x;:nsoflrpgmdbuml

Polyps colonsc, and carcinoma of

643

colon, 499 gastne Billroth 1
resection for 456
Postcomnussurotomy

Procaine cardrac action of pro-

caine amide and

romethanine  pharmacology of

624

Protesn hydrolysate efiect on m
trogen balance of varying propor-
tion of glucose and ?3

Pulmonary funetton hyperventila
tion as test of change 1n artenal
0, and CO, tension durmg 44
after pneumonectomy 171 tests
oggomnurc risk and disability
1

Purpura rdiopathuc  thrombocyto-

i, in children, splenettomy

},;] 363 metrorrhagic, splemec
tomy for 365

R

Rectum bactererma in infections of
anus and, 24 cancer of mid
segmment, abdommopenneal resec
tion with splincter preservation
in 500 —“second look™ proce-
dure for 102 sigmficance of in
testinal flora before surgery on
90, ureteral damage during ex
aslon of management, 522

Recuraruzatton  delayed postopera
tive 583

Respiration artificial by mouth to-
mash method 551 —~entilation
standards for use m 541 con
trolled, effect on arculatson dur
g cyclopropane anesthesia, 556
positive negative pressure dreu
latory dynamics of venous return
1z 553 —effect on unilateral pul
monary blood flow in open chest,

nstopatholegy

syndrome

1

Respirators (sce also Respiration,
artifimal) hand-operated, far re-

ulation in, by estmation of alveo-
lar CO tension, 544
Rhytrdectorny  for aging face 1/~

’



of acne, abrasrve surgery
fog élﬁ ff facwl, surgery for

Scoliosis  severe thormcie, bron
cinal compresmon from, 201
Sﬁsc fou local hepann penidl

Shock (ux also  Hypotension)
fresh or stored blood for 70

nor-epnephrme  In,  evahlmton,
618 OUfumt:. direct hydranhc
effect of intra arterial transfu
slon m, 68 tective action of
amtonarme  blocking  agents in,
616 with severe hypotension,

Ereuor agents for with em
phas, hemodynamics,

64 tourmquet (rmice) Na2 and
S plagma turnover m fldd in
mured area 61

Sodium output blood pressure relz
ﬁomh:g: modification by treat

phz:rocytod.s hcrcdnnry spleniec
3 it it;:j hypertension durlng
pine ury ensioq
thewa

jor vascular complication {n, 41
Spleen antotransplantation of 367
Splenectomy for idiopathic throm

bocytca)cn{ spherocyto-
518 an Mcditerrmam apemia in
children, 365 for metrorrhagic

purpuras, 365

Splenosia 367

Starch powders absorbeble, com
parison of tusue reachons to tak
and, 1n surgery 16

 Sternomastord head

ache and dizziness 1n, 31

Stomach (see also Ulcer) acdity
rmportance of appraisal after sub-
total gastrectomy 456 cara
noma advanced pancreato-
spleno-total gastrectormy for 472
—ctiology on bans of 302 ped]

INDEX -

grees 467 — second look” pro~
codm'e for 102 —total
tomy for evaluations ff
~—total gastrectomy for with je
unal .ﬁ“;ummt to replace stomach,
ulcers, inaidence, 466
micoss m Medccl l dxvem:ulum,

oufor 45%01!17!.

Stress peripheral circulatory pro-
tective ncuou of autonomuc block

g agents 6

Struma Ru:ddl and Hastumoto s,
diagnosts 134

Snccmyl:holme (lu anaﬂ:luu)

ose response
d.u.ratlau of actmu., 578 ECG
effects, 575, placental transmus
ssi;6u of 580 prolonged effects,
Surgery  amiibiotic  therapy in
evaluation 86 —side effects, 88
antidfuresls 1, 12  convales-
cence water solyble vitamin re-
quurementy i.ré, 48 tcimut:»ﬂo-‘:.bﬂﬁrt:-
apanse to c ulceration
pcpreml nsuffi-

complicating 44
dency (acute) in, 10 f sk,
i:ﬂﬁcct of cil‘i'omc aurn fibril
ton on
Sutures as cause of abdominal

s wound dlsmpﬁt}u, 83 185 ot
ympathectomy for occlusive arie
ral disease 316, —exerclse effect

on muscle bl flow before and
after, 531 m peripheral arterfal
Lumé‘:dmcy a4 clearance m

test of efficlency of 43
Syncurine® (see Decamethonitm)
T
Taleum and  absorbable starch
powders, compansoa of tusue re-
actions in surgery 16 grams-

loma, recoghition of 18

Tetanus joummization permanence
of 25

Tetralogy of Fallot results of pul
roonary valvotomy and infund
bular resecton for

Thiopental anesthesia  hemody
namic changes during 534

Thoraclc duct Evans blue to out

Line course, 243
Thoracoplasty  for  tuberculosis



INDEN

with sutare ligation of lunp 186
10 year results 196
Mhorax bow el duphications in 242,
caushing  injunics lr:rln:oxcmg
for 232 newrogenic tumors o
21 “open™ procedures on and
CO; in anesthetic atmaspheret
43 —cflect of poditive negative
respiration en wmilateral pulmo
nary blood flow in 555
[hromboembolism  peeallm ther
:frrygrlmlopcnuvtlr amd incidence
[hrombosis  of deep vans of ex
tremities  with  thrombectomy
restoration of lomen and heparm
intion for, 322 with trasmatic
arterial spasm 315 venows, of
louer legs duagnous 319
benign, with refractory
anemnra, 240

[hynms gland  physiology 231
Thyrod  gland  adenocarcimoma
eosinoplnbia with, 10> adenocar
anoma (papillary) of 137 ad
renocortscal nterrelations  after
surgery 142 cancer of surgical
results 138 diagnosis of struma
134 lateral aberrant, 137
storm postoperative, 143
[135ue reactions In parabiosis 37
rachea  compression by arteral
ésia]_‘fcmmuom, 129 surgery of
inforcement 1 235
[racheostomy 10 entically ill pa
tients 127 for crushing wnjuries
of chest, 232, fatal sequelae m
Postoperative and debilitated pa
tieats, 127 prophylactsc, 126
lransfusions ~ bacterlal action in
development of irreversiility to
m haglc shock (dog) 78
blood atrated, toxic effects and
search for substitute In earduc

65 Intra arterfal direct hydranlic
efiect of, 68 atrg-arterial and
Wiravenous compared effects m
bemorrhagic hypotension on coro-
tary blood flow systerme blood

645

pressture and ventricular end dias
tolie pressure 67, —on normal
dogy and dogs with myocardial
infarction, 69 plasma volume
expanders  physiologic behavior
and ehnfeal use 62  reactions
kudney in 72 —natural hstory
and management 71 —preven
tion of 75
Tri;hlomcmylmc chronic toxiaity
o
Trypsin  parenteral, effect on
m;ombons and  mflanmmation

31
Tubadil®  chmieal evalmtion 583
Tuberenlosis  pulmonary  continu
ous concurrent use of strept
an, PAS isoniazid and early
surgery for 9 surgery for,
dicatins 190 i —suture Iy

plasty for 186 —techmc, 190
Tgéhur:\cophsy 10 year results,

d Tubocurarine ECG efiects, 575
mode of action, 581 1n slowly
;gorbed menstrium, evaluation

in
gu

Tumors glomus 101 of stermo-
cleldomastod muscle 124 tho-
racle neurogemc, 241

Twins coajoined (of hano) sepa
ration of 32

U

Ulcer (sec also Ulcer

C
Bullroth I resection for 4% ﬂ)
duodenal, cholce between medical

of operation, 446 ga:l‘%cl and
antrum  hyperfunction, —_—
carcinorma  mnadence 1, 466
gastrojejunal, after s 482
perforated gastroduodenal con
tumous aspiration for 463 —
-tiré?tmmt and iommediate results,

Ulcer peptic complicating surgery
and trauma, 441 esophagezl, 411
ff  gastnc vagotomy for 442 ff
—ypyloroplasty for drainage after
444 hemorrhage (severe) 1n,
432, 434 —without demonstrable
lguon, 433 surgical results 445



646
Uremia  barbiturate narcosis m,

Ureter injunes of and resection
during rectal exd manage
Ume.nt, 522( 3
ropepun  (urmiry)  determina
tion m mediaane and surgery 429
v
Vfgulotomy for pulmonary steno-

Vasopressor amtl for severe
enmon and shock, with em
on renal hemodynamic re~

of e ntic leg

! toiﬁﬁon m loﬁod gases

INDEX

m mdncﬁ?& for endotracheal an-
es gas exchange
paralyzed patients ventilated by
operator’s expired alr 551 re-
spiratory depression of [
countered by fevallorphaun, §4!
umm for use m artify mi
res

Vitamins relauon of intrabe-
patic bile docts, liver carcmoma
amd, 362 water soluble, require-

convalescence,

48
Vomiting postanesthesia, ehlarpro-
mazme for, 623

ments 1n surgcal

w

(see also Flmds
nsensible foas dur
mng 54 metabolisrn—ef
fectr of anesthena,

and
antidnretic hormone on,
Woundﬁ_n abdominal duruprmu of

an- (body}
Electrolytes



INDL\ TO ALTHORS

A
Acker Earle D, 30
Ackerman, Lauren V., 99
Rucc, Page W, 186

dams Ray, Jr, 598
Adelman, Milton 1, 563
Adler Richard H 196
Adriam, J

, John, %68
ist Richard I, Jr., 282
Aud lan 32, 258 532
Albert, Solomon N, 623
Allen, Albert R., 94
Allen, Max ] 482
Allison, P
Altemeer, W A, 366
Altemeier \\’illliam A, 8

Beatty Eugene C,, Jr., 93
de Beaujeu J., 1
Beck Claude 5., 249

250
Beeeher Henry k., .‘ﬁg 538 573

Beers \Morrison D

Bell, I Glenn 156

Bell John L., 80

Bell Julmos W, 120
Bellman Sven 284
Belovich, Dorls, 218

Bel Ronald 411
Benedict Edward B 412
Renhamou, Ed., 365
Benson Walter R. 615
Berard, \{, 177

Berger Louis M. 279
Berkowitz Stanley B., 474
Berman Edward J., 477
Bernhard Victor G, 280
Bernhard, Willam F 499
Berry James F., 333
Berson, \Wilham 568

Betts Reeve H., 238
Bigelow W G., 599
Bishop P M

Bornemeaer  Walter C. 408



648 INDEX TO AUTHORS

Brattstr Sten, 127 Cole, William, 86
Brecher hard A. 553 Coller Frederick A, 7
Brewer Lyman A, 235 Collier Henry M1
Bridenbaugh, L. d, 5 Collins, Harold 254
Bridenbaugh, Lloyd D, Jr 5% Collins  Vincent J., 628
Briggs, Jom D Colp Ralph, 470
Briggs, Johm F 128 Coa 410
Britt, R. G,, 222 Conrad, Esmmett ] 47
Bri R. Converse, Jolm 19
Brock, Russell 260 2721 275 Cookson,
Brodcm.l.n.,H.LcR:;y60 Cooley Denton A., 288, 300 302,
rown, Elwyn S 551
Brown, Jan 619 Coolcy Jack C., 324
Brown James 82 A C
Briunschwig Alexander 357 358, dlb rgeN 363
472 Costas
Brmh, Brock E, 522 Cowley R Adaml 45
Bruwer André, 344 Craioord, Cl. 273
Bryce-Smith, Roger 552 Crafoord Clarence, 25
Bublno Crandon, John H., 483
Buckley, h J., 619 Cranley é., 348
Burpe Wi]liamzﬁzﬁs, gm“lgmdf & 16
urger, raver
Burn, J 624 ijT %
Burns, K. O., 583 Crcmlnw d ,’L_. 4
c Cu]bertsmo Lmam R_,
Cade, Sir Shnford, 519 Cartin, J W, 21
Campbell, Alexander A., 483 D
Campbell Hora/:c
Campbell, Ma: ésu 272 Dakd Tversen, E., 153
Campbell Rory E§2317 D Amato Henry E, 614
Cannon, Paul R, Danlel Rolln A, Jr 19
Carlin, Gene A,, 115 Dargent, M. 108
Carney Wilfred 1, 330 Davage, Orra N 504
Carter Allan B, 591 Davey P W 206
Carter B Nulnnd, 232 Davs David A, 576
Carver Gordon M., Jr, 338 Davis Hamuilton S, 552
oy R E
291
é}ﬁ:lnot, P, 463 Daw John 30
prman, f)cmthu, 114
Chesterman, Judson T 242, 263 Debakey * Mic 28, 300
Childs, Samuel B, 93 m3194o742761
Chun, Newton, 4 DeCamp, Padl T, 1
Dznd.w'u H. C, 611 621 Do Groat, Albd‘t.
Ciliberti, B De Groot, ] W C 264
Cleland, W 258 Delker A L, 44
Cocbrane, Gn&sé st DT ke, Foar
rancesco
Coelbo. Marjorie A, 51 Delmonico J Emut, Jr., 230 265
Cohen  Herman, 245 DeMowbray R R, 5
Cohen, Morley 256 Denning _James S, 505
Cohen Sidney 279 Denson, J_S., 564

Colm Roy 92
Colcoc_k,oBycm]cyP 497 Dewcher F 492



INDFNX TO
Dctmch H s

Devie, G, 463

Dc\\'ald. "Wayne S., 592
Dhunér Karl Gu\l.‘n‘, 595

Dick, Arthur 106

R.C S, 43
Dingwall James A 111 15
Digue, J A 55

Discom e 71
Ditun Elizabeth 43
Dobble, Robert P, 7
Dobkm, Allen B, 619 621
Dockerty \alcolm B., 355
Domld “James

Daonnelly, Gccrrt:c 11,
Domeﬂc William H L., 62

Dem{ Jolm M\,

Doubilet Henry 381 39—( 449
Douglass, Ridu-nmd.

Douglass Thomas C., 230
Dragstedt, L. R., 442
Dragstedt Lester R, 451
Dreiling  David

1

Cn‘lhbcrt E., 489
Dmdcc, Jolm WV, 585 586
Dunlap, Robert \V Jr., 355
Dunn, R, M, 410
Dyson Willam L., 480

612

AUTHORS

Clston Wesley, 86
Emmanuel Dean A, 543
Fmmett, Robert O, 38
Enterline MHoratio T., 146
Erasmus J F P 434
Erdelyi M., 198

Ena lnxcmar 95
Eriksen hnud Riewerts 94
Espinosa, Armando Meraz, 578
Etsten, Ben amm 556 584
von Euler S., 592

Cvans J G, 59

Evans ioh:n, 388

649

Evans, John A, 363
Evans Shirt O 451
Everson Tilden C, 482

F

Tabrd S, 2

Fava, E, 2

Fecher Man P, 479
Fat, R, 4

Feldman Mnuricc, 370
Feldrsan Maurnice, Jr.
Fergeson James O, 302

Feroldi J., 378

Ferrand, B,

gmem,gmnp 5 5
arce!

Finby Nal el 368

Finch, Stuart C, 240

Fine, J,

{;‘la
Fg?da
Fouhmc

Fo H S,

) u?lmb 78
Fon}nﬂ, tabelln,
Forskam Peter H., 156
Foster C. A. 621
Foster John H. 254

Franas F., 581
120

E., 52
Frederick, John F. 505
Freeman Richard V.,
Freeman Walter 111

Freer J L, 222
French, Lyle A, 619



650 INDEX TO AUTHORS

Fn Robert E., 129
Fry Wesley 174 gmmx, Do C, 576
Fryer Minot P, 8 G Laurence K. 218
Fukayama, George AL, 51 Gunz, W., 435
Fultz, C. 86 Gurd, Fraser N,
Funk, Audrey AL, 24 "
G Hackett, Paul R, 555
te, Afaurice, 156 Hadders, .
Gall, E. A, 356 Hagherg S, 598
Garamella, Joseph J,, 367 Ham, Raymond F., 596
Garlock, John 385 George A, 344
Gatch, Willis D, 96 Hamlton, Wim. K., 540
Gebble, L D 435 Hamm, V G, 529
George, Robert S., 103 Hammer John AL, 287
Hampson, Lawrence G., 69
Gérard-Marchant, R 125 Hamnck, Robert A.
Gerold, Frank P, 339 Handf Stanley V., 68
., 60 Hansen, fens L.
Geyer Robert P., 50 Harbison, Sanmuel P., 41
Gibbon, John H, Jr., 224 Hardy A. W., 206
Gifford, Sanf 263 m’]ﬂnc G, 319
362 Henry N.,,
Gilbert, Richard G B, 621 Harper Harald
Gilchnist, R. 433 Harris, Jerome S., 278
Gullespie, E. ON, 412 Hartog, H. A. 294
Giltman, Joseph, 362 Hass, écorge AL,
Gilmore, Joseph P., 68 Frederick P., 54
Grusefi, Jerome, 232 Hawthorne, H. R, 4
Glenn, Frank, 371 380 388 390 Haxton, Herbert, 298
Glover Donald Hay Lyle J., 367
gIErd,F N., 518 Hayes, Mark A, 43;2
Roy F., 626 Haynes, B. W, Jr.,
Gold, Dand, 503 Hays, Dasi
Gol J B, 569 Harard, John 218
Gol I S, 142 Heanley Charles 476
Goldfen, J, 632 Hebert, Clarence L, 591
Goldman, Leon, 25 Heinbecker Peter 516
Goldowsky Seebert J 330 Hemzen, Broce R, 15
Goligher J C. 522 Henry Clarke L, 30
78 Hi ., 348
Gotlmman, Bengt, 284 Henshey S. G, 616
424 Hertzler, ] H, 209
Graham, Evarts A, 210 Hicls, W P., 53
gﬂlnm,f\v.,ms Fﬁd:’,\vﬂh'urﬁqﬁs
oseph W 511 H
reivg  HERERS
Y, our J., 429 ty Henry
Gftr_{cyStF:u.\ w21 Hingson, Robert A, 553 555
Green, b AL, 277
Greenspan, AL, 397 Basil 42
G D a7 Hjelmstrém, P., 558
G::}:!Lh, Charles A, 460 Hjort, Sven, 1
Grosdidier T, Hoar Carl S, 499



INDEN TO AUTHORS

Hollerder, 1.

Holman, Lmile 244

Holt, Lewis B 286

Horvatl, Steven M., 603
Howard, gohn N\, 373 473
Howard Martin A, 186
Howard Ruueell 137

Hohay Charles A, 553 555 558
Huleon I‘crr{ 1, 21
Hugenun, R, 138

Hogmine Charlec 160
Hopmine Clarles Jr, 166
Hoghee Carl W\, G14
Hughes . S R 67
Hughes Randolph I, €2
Huwey uogh H, 319
Hutt, B K., 6

1

Inada, I, 179
Tones J., 354

Jacsh S, 78

Jacobson  Elhott 563
Jamreson  Robert V., 496
Janowitz, Henry D., 481
elmel.  Robert

Jenrungs
1tn'nc15u Edward E, 470

Johnson Julan 295
Johnston "Paunl W, 44
{ohnnone Michael, 575
onsson Bengt, 274
oseph, S I, 564

oske, R. A., 583

uea, Wilson R., 408

Kieny
Kimoto, Seiji 292
Kinder C H,, 125

hing E. S J 101

hing Harold 306

hing Wilbert R 590
taneell Lavrance W, 51
Kby Charles k2%
harschner H, 203
tarsner  Josweph B, 430
kartland Howard B Jr 223
hislumoto S, 179

hjacr Tage 194
Rijellberg Sven Roland 274
Klassen karl P, 208
Rlepser Roy G 313
Riopp Cal T 114
Rlotz Arthur P, 430
hnighte, Edwin M Jr, 222
Roy W, 203

hoontz Amos R., 511
Korman H. 78

hraan J Kk 173
Kracum Vinecent D, 628
hremen Arnold J 476
hron, Samuel D_ 202
Rrumperman LeRoy WV, 567
Kurzweg Frank T 500
hutz, Eugenc R, 103

L

Lachman Robert J., 567
La Due Jolm S, 14
eux, Lows 621
Lamphier Timo A, 183
Larkin, Joha C, Jr, 216
Larmola Erlda 192
Lasagna Lou, 537 538
Lawton Stanley E., 406

Lee, E. S, 466
}::fnl Y., 360

ir Herndon B., 296
Lughnh:ﬁer David § 249
Lemon, Henry LL5§265

Limburg M., 170
Limﬂ)e_rgHmv';.rssz.,ZBO



[=,}
o1
o

5]
EE’;U‘E-_'
N A

"

w
o
&

1
3 ok 55
BT
?GE 8 HT‘QF §
& g

2

citeomn Joim J Jro 224
T,

MacKrell, Thom N, &
McLemore, George A., Jr., 383

Marshall Victor F., 60
artin, R, 69
Martin, Wilham L., 27

INDEX TO AUTHORS

Mascl, ] N, 16

Mathey J., 234

Maurer, Joachrm, 155
Mayer 414

Mayer R 421

M S

W, 483
M tﬁlu V., 28
Meler A. 1. 201

A 230

Mebvose, DG 5%
Mendestall Johm T 543
Mernll, {(am:. 558

Merrill, Kelth, Jr 243
Mersheimer Walter L, B4
Mesham, P R_{ 612

Metz, D B, 616

Michaud, P 414

Moore, Danie] C,, 594 5%
Moore, Francds D 13 50
Moore, Horace G 456
Moore, Horace G., Jr., 283
Morgan, A. D 466

Morns e, 64
Morris, GwrchC. ., 319

Mustard, W T ?99

Myers Thomas T., 324 326
N

Nagel, Lester R. 105

Nathanson, Bernard, 60

Nelton, Charkes H., 476

Nemur Paul Jr 418



INDEN TO AUTHORS 653

\scholson, J C, 027

Noati Vicenzo 72
Nolen, Thirwell M, Jr, 1
Nowil! W K,

Nowll, \\lllum K., 564
\ J I, 309

ye, Robert k., Jr., S04
\yhus Lloyd \X 23 460

Obcrlrclman. llag A, Jr 451
Olsen Axel
Qlson, lhldmg 1, 456
O Mullane E. J,, 621
ON\eal Lawrcice W, 516
Onne, Lars 595
Onie, N G M, 220
Orkin, Lowis K, 545
Orrahood, M Danid, 163
Orth, O S, 562 532
Overholt chlnnl H 210
Owen, J A, 354
Owens, J Cuthbert 35

P
Page, Irvine 11 587
Pa;;c. Otto C.. 49

Paillas, J

R.,
Palmer \\'alu.-r L, 430
P Alpers
aq A ). Jr, 60
Pareira, M D, 53
Parcira, Morton D 47
Parsloe, G, 582

Pastrack, Gcorgc L., 408
Patterson  Howard A,
Patterson, Russel H., 137
Panl M H., 67
Panlson Donald L., 180
Peaooc_k,) H.,

Pear], Milton } 474
Pendergrass Engene P., 147
Pers, M 495

Prullips, A ], 7_21

Pully Sanmd

Poppd M. H, 394
tdg'ar J., 505

Potter { M 168

Potts Willls J 477
Praghn Jubus 553
Preuninger R M 348
Prevedel A E, 35
Priestley  James T., 46
Proctor Donald F, 551
I rust Frank \\ %7
Iyrah, L.\

Q
Quast \ I A, 165

R

Radford Edward P Jr, 541
Kamsey Colin G 429

kawnid Jacob M, 339
Read, Raymond C., 256
Redo S Frank 392

Reifenstem Robcrt 1\, 429
Reunhard Johnj Jr 43
ﬁell’f Jotm D

enkonen

Revell SamHln% R’ % 281
Reymolds Robert N

Rhoads Jonathan

Ruddell, Victor 150
Rigler Stanley P, 451
Riley } 53
Rives ames D, 38
Ruvian, Iau.rmce Mntthm 391
Rizzo Nicholas D.

oss, Wayne D, 368
Rovenstine, E. A, 545 632



054 INDEA TO AUTHORS

Rudhbe, Ulf, 274 Siehecker Karl L., 543
Rum, L. 36 Siegel, Matchel, 545
Ruin, P, 36 Siegenthaler V., 205
Rokes J Aax, 156 Simeone, F A, 431
s Tord, 20
Slesser B V., 222

Sadove, Max 5, 589 Smedal, Maguus 1, 223
it N - N

L. (1 my
Salem, Mohammed, 615 Smith, Lowell R, 326
Saleberg Arnold M., 176 Smith, Rodney 408
Samdblom, Philip 351 Smythe, Cheves McC., 68
Sand, Martm, 397 Sokal, J £, 140
Santy P. 263 414 Soloff ‘Louis A, 271
Sass Robert K, 497 Sgremen, Bgrge, 153

tmsky Victor P., 202 Sgrensen Franrz, 318
Sate, A, 179 Sgrensen, Hans 9
zme’ém" ~ a;gS S e Isobcl.rm

wyer pence,

on, Edl?r;rmghg‘., 148 Spurr G B, 608

Scarmell J Gordon, 310 Stacher A, 1
Schafer 1\, 614 Stafford, Edward S, 25
Schattner  Alfred, 120 Stamstreet, R. H,,
Scincl,, Alfred, [ Stansfeld, A. G., 532
Sciuff Leon, 3 Stare, Fredock J., 50

Schntider Afbert, 4 Stener R

% Leopold, 158 Stensrod, Nils 514
Schnlman, Irving, Stenstrom, Joim D.. 499
Schwenbwrg F., 7 Stephen, C. R, 569
Seott, H. Willam, Jr, 254 Stephen, C. Ronald, 615
Scott, Heug é., o Stephen R 564
Scott, W 612 Stephens, Jolm W, 49
Sealy Will C, 277 Stephenson, Hogh E. Jr, 277
Saay Patmck H. 287 trrett,
Schestény, J., 198 Stokes T e, 224
Seely R D, 270 Stone, Charles T, 9

hers K. K. Al F., 187 220 Stone, Hrant H., 620

dinger Sven Ivar 136 Storer Johm,
Self Milton M., 288 E, 172, 417
Selle, Walbar A, 279 Si ussell B, Jr., 240
Sem ] Strieder J ~

ghaus J W 559 Sugie,
Shands W dbourn C,, 43 Swan, Henry 35 253
Shapiro, Newton H 474 Swank, Roy L. 29
Andrew G, 350 Sweet, Ri H, 42

Shaw Robert R, 180 Swemson, Orvar 487
Shay Harry 4% Syracase, Victor R, 120
Sherlock, Sheila, 342 Szehely Paul 598
Sherman Roger 86
Shingleton, Willam W, 615 T
Sholl, P Richard, 493 Taber Rodman E. 419

cker Harold B Jr 306 Tall Audrey V., 552
Sibilly A 360 Tanze, G, 179
Sicard  André, 144 Taylor Grantley W, 166



INDEN TO AUTHORS

Taylor Haywool \i, 615
Terrhakovee, George A, 23
Theilen E. O 67
Tierkelsen, Frederik, 94 229
Thomae T., 238
1on Jeswe L. 632

Thorne M G, SIR
Thuringer Carl 437
Todd, Donald P, 573
Travell Janet, 3
Treves Norman, 159
Trincas M 30
Traelove S C. 450
Trump Jotm G, 223
Tsunoda ~ Masahiho 292
Turner Richard 297
Tumer Thomas B, 23
Tuitle \Wm. M. 209
Teeedie F J 8

u
{}}In Alex c\)\.,‘”27

sperger O, 417

Unger Lester J 73
Uram Herbert 468

\7
Vi ooy bt 7
van den Berg Th. 1
Van Den Brenk, H A. S, 115
Van Itallie, Theodore B %0
Vaz, Octario Freitas 440
}:Eﬂ:f omBa\r‘:h? 5256.?.7
etten, ra,
Videbaek, Aage 467
Vinebergy Arthur 245

Vogel Peter 65
von Felsinger John M\, 537 538

5
Ward, James, 356
War Herbert E, 256
Ware, Panl F 196

Warmck Brown R., 293
Wassunk, W F., 152

655

Waterman, Pold F 79
Watts, Danicl T 560
Waugh, Johm M., 355 500
Webb Roscoe Ir.,
Webster Regmald 137
Wechsler Richard L. 620

W enberg  Joseph, 444
Weintraub = Sydney 437
Weiss A &0

Weizel H, 78
Welch Howard J 62

Whitaere, R. J.,
Whitaker Lester R., 376
Whitaker William 268
Wickman Wilham 143
Wiener Alexander S 75
Wiland, Juhus 16
Wilhelm Ench, 241
Wilkins, Frankim B, 444
Willett, Forrest, 21
Wilson Alriam G., 336
Wilson, V H., 627
Winfield, James M., 84
Witts, L. J., 490

Wood, David A, 156
Wood, Harrison F.,
Woodhatl Barnes 569
Woolmg Kenneth R, 313
Wroblewslk, Felix 14
Wynder Erpest L, 214
Wymn, Victor 58

Yenger Coarge BB
eager ge H.,
Young Pmlp 356
Young W Glenn, Jr., 277
Yu, James K. of
Y Enc T, 375

z

Zacho Alfred 418









