


THE YEAR BOOK of
GENERAL SURGERY

(1954-1955 YEAR BoOK Senies)

Epmrep By

EVARTS A. GRAHAM, A B, MD
Emeritus Professor of Surgery Washington University School of
Medicine formerly Sxrgeom in-Chief of the Barnes Hospiral
and of the Childrex’s Hosprtal St Lomss

With & Section on
ANESTHESIA

Eorrep By

STUART C. CULLEN M.D

Professor of Surgery and Chasrman of Division of Axestbesiology
Stae University of lowas College of Medicine
and Hospltals

THE YEAR BOOK PUBLISHERS

INCORPORATED
200 EAST ILLINOIS STREET
CHICAGO 11

L_




THE PRACTICAL MEDICINE YEAR BO(

This volume is one of the 13 comprising the Practical Me(
of Year Books founded in 1900 by G P }fcad,M‘D and C. J Head, and
published contmuously since then The complete lht followa

Medleine:r Infections, edited by Paur B. Berson M.D  The Chest, by
Cart Musceenaend, M.D  The Blood and Blood Forming Organs, by
Worun B, Castie, MLD The Heart and Blood Vessels and Kidney by
Tmvstey R. Hammson M.D  The Digestive System by Franz J Incir-
rocer, MLD  Metabolism, by Pamwre K. Boxoy M.D

General Surgery edited by Evanrs A. Granay, M.D., with a section on
Anesthesia, by Stuarr C. Curen M.D

Drug Therapy edited by Hamay Broxauan MLD
Obatetrics & Gynecology edited by J P Geexwmmi, MD
Pediatries cdited by Stoney S Geriis, M.D

Radlology: Diagnosis, edited by Jonx Frovp Horr M.D., and Fren Jex
wiz Hoocrs, MLD  Radistherapeutics by Hamorp W Jacox, M.D, and
Moxron M. kucemauam MD

Eye, Ear, Noae & Throats The Eye, edited Dramicx Vamw, M.D  The
Ear Nose & Throas, by Jomn K. Limosay M.D

Nourology Psychlatry & Neurosurgery: Neurolo, cdncd RoLaxp
P Maickay MD Psychiatry by S. Brmwamn Nexro-
surgery by Prectvar Bamwey ALD., and Oscar Socaw, LLD

Dermatology & Syphﬂolo(y edited by Mamion B, Svrzsecre, M.D,
and Rupory L. Baex, M.D

Urology edited by WiLam W Scorr M.D
Oﬂb.h!iﬁpﬂd!u and Traumatle Sargery edited by Enwamp L. Cowrene,

Endocrinology edited by Goaexr S Gomoan M.D
P-;thlo;y and Clinieal Pathology edlted by Woinim B, Waxmaax

Dentistry: Oral Pathology & Oral Medicine, edited by Haumwron B G
Rosmson D.DS. O muiw Dauixfg bs Doxatp A. Krys D.DS. Oral
Sur ery by Cam DS, Prosthetics, by STANLEY

Tuuax DDS,, M.S. Orthodontics, by Haroo J Noves, DDS.
Publu: Health, by Jom« W Kxutsox

Corrucur 1954 Y THE YEAR BOOK PUBLISHERS Irc



TABLE OF CONTENTS

Pusrisiizmn 3 NoTe The designation (Series 1954-1955) used on the
cover and title page of this volume is to indicate its publication durmg the
“seres year” which begins September 1954 with the publication of the
Year Book or Mmiane and ends in May 195 with the Yeam Boox or
Patitorocy Axp Crinican Pamitorocy

The articles abstracted herein are taken from jomrnals received between
June 1953 and April 1954,

Introduction

General Conmderations
Technieal Contribubions
Shoek, Fluids and Eleetrolvtes
Nutntion

Wounds and Wound Healing
Antibiotes

Neoplasms

The Secalp

Face and Buecal Cawity

The Neck

Thyroid and Parathyroid
The Breast

Lungs and Pleura

The Thorax and Mediashnum
The Heart

Hypertenmon

Peripheral Artenes and Aorta
Peripheral Veins

Lymphatie System
Abdomen—General

Laver and Spleen

The Biliary Tract

The Pancreas

The Esophagus



4 TABLE OF CONTENTS

The Stomaeh and Duodennm
The Small Inteshne

The Colon and Rectum

The Anus

Herma

The Adrenal Glands

The Gemtounnary Svstem
The Extrermties

ANESTHESIA

Narcoties and Antagomists
Barhturates and Antagomists
Ventilation

Circalation

Inhalation Anesthema

\uscle Relaxants

Inflltratton and Regional Anesthemia
Spinal Anesthema

Hypotherrma

Alscellaneous

312

350
357
366
373

381

307

413
426
447
452
458

472



INTRODUCTIOM

On a trip this vear to Great Britamn and France 1 was
asked by many surgeons, especiallv the y ounger ones, “Why
don’t American writers make more reference to the htera
ture of other countries§” Thev would elaborate on this ques
tion by complaiming that the articles 1n American journals
for the most part haie bibliographies of only work that has
been done 1 the United States This criticism of Ameriean
journals was reminigscent of sumilar entficism raised by
Americans against the German writers before World War I

German science became supreme 1n the Iast century and
therefore there seemed to be lLittle reanon why authors of
seientific articles, mmeluding those on the practice of medicine
and surgery, should bother about what was bemg done in
other countries During the period of that supremacy, not
onlv the German wrters but the Americans as well often
had bibliographies to their articles which contamed practa
cally nothing but references to German publications. It was
considered to be a mark of erndition and of great scholar
ship to quote the Austrian and German literature, and some
American authors adopted a snobbish attitude toward their
own colleagues To quahfy as a really “high hat” one would
quote two or three paragraphs in the origmel language from
a German article

Of course now that tendency, at least regarding German
Iiterature, has vanished We ought not to bring 1t back by
merely substituting American literature for the former Ger
man writings One of the mamn reasons for the existence of
the YeAR Book or SURGERY 15 to give the reader a review
of the world’s surgieal hiterature Obviouslv the selection 18
difficult and probably many good articles escape inclusion
m this volume Nevertheless, a sincere effort 18 made, re
gardless of the language, to review the surgical hterature
of all thoxe countries whose journals are obtamable

The fact that we Amerieans esceped the devastation cre
ated m Europe by World Wars I end II and that there was
comparatively little interrnption of the work of our um:
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6 INTRODUCTION

versitics gave us an advantage mn bemg able to contimnue
scientific .nvestigation. The mevitable result 1s that, at least
for the time being, more contributions of value to the world’s
surgical hterature are bemng made by Americans than by
the surgeons of any other country The majoritv of the
abstracts 1n this volume, therefore, are of American articles
This, however, does not justify a spirit of complacency on
our part that we have achieved permanent supremacy i
our surgieal advances We should take care to avoid the
attitude of the Germans and of thewr admurers prior to
World War I, Perhaps some day even the Western Euro-
pean ecrvilization of which we are a part will be superseded
by another Could 1t be Asiatict

—Evarts A, Gramad



GENERAL CONSIDERATIONS

Preoperative and Postoperntive Care in Elderly People
E. Lee Strohl! (Umiv of Illinoig) believes the common
axiom, “he 18 too old for an operation,” 18 often an excuse
for avording surgery The number of elderly people 1s 1n
creasing and will approach 23,000,000 ;n 1970 The critena
for surgery m the clderiv patient should be (1) 18 the sur
gery essential to save hife, (2) will operation remove phym
cal disability and rchabilitate the patient, and (3) will at
cure & mahgnant disease? Tissue healing oceurs equally
well at all ages Chronological age does not mnecessarily
parallel phvsiologie age There are more complications in
the old patient, and his life expectancy should be conmd-
ered and discussed with him and his relatives

Special psychologie preparation 18 necessary Because of
the frequency of heart discase as a cause of death, the car
diovascular system should be carefullv evaluated. Cliueal
evaluation of cardiac reserve, chest x ray and electrocardio-
gram are important. Knee length elastic stockings worn for
three to four weeks help prevent thromboembolic phe
nomena.

Care of the respiratory tree is especially 1mportant as
respiratory exchange 13 dimimshed and low grade infeetion
18 present in most patients Care should be taken to avoid
silent aspiration of gastric contents There 18 a tendency to
dehvdration and lowered blood volume Defects should be
corrected before surgery 1f possible Alost older patients have
impaired rtenal functien from artericsclerosis or chronie
glomerulonephritis, The concentration-diuress test with the
nonprotem mtrogen determination usually give satisfactorv
mformation of functional capacity Alechamical obstructions
should be anticipated and corrected 1f possible ILaver fune
tion shonld be assessed Estrogens, androgens, corticotropm
and cortisone have a role in the management of the older
patients.

Regional block with proeame supplemented by gaS 18 pre-

(1) Chicego M. Soc. Bull. 86 59-64 Julv 25 1053
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8 GENERAL SURGERY

ferred for anesthesta. Good nursmng, care of the respiratory
tract and earlv ambulation are essential An adequate con
centration of oxygen must be prowided Replacement of
flmid and electroly tes should be carefully earried out Over
distention of the bladder 1s avoided, a small bag type m
dwelling catheter 18 preferable to repeated cathoterization.
Small doses of scdatives and analgesies will give the patient
more comfort with less depression and will decrease post
operative compheations.

‘With careful observation and a vigilant search for mn
ciprent changes, most 1rreversible changes may be prevented
before they occar

[In the case of malignant disease onc may ask, “Will & pallistive opern
tion really palliate or may it make the patient very uncomfortable?”—Ed.]

Postoperative Mortality in the Aged. Max S Sadove,
Myron J Levin and Richard A Jones? (V.A Hosp., Hines,
Il ) review the causes of postopcrative death mn 60 of 934
patients over age 60 operated on 1n 1951 Death was unre-
lated to surgery n 28, making a corrected mortality of
34% There were 2.24% operatine deaths

Neoplastic disease accounted for 16 of the 28 deaths and
vascular diseases for 5 Urologic procedures, major laparoto-
my and thoracotomy acecounted for most of the postopera
tive deaths Peritomtis was the most frequent camse of
death related to operation, with vascular accidents, hemor
rhage and septicemia close behind

Most deaths related to surgery occurred withm 14 days,
whereas deaths unrelated to surgery were fairly evenly dis-
trbuted throughout the postoperatiie period

Spastic and Hypertrophic Sphineter Mechanisms Accord
mg to Lewis B BSchottenfeld® (Brooklyn), a number of
sphineter or sphmcter ike mechanisms 1n the body have
the primary function of excrcising some regulatory control
over the passage of secretions, excretions and food from one
hollow viscus to snother Disturbances of control by the
autonomic nervons system, as reflected by the degeneration
or absence of ganglons mn Auerbach’s myenteric plexus,
give rise to phenomena of obstructed funetion Some com
mon denommator mav affect all or most of these sphincters

(3) J Am. Geriat. Boc 2 130-134 Febwoary 1944
(I; Am. J Borg 86 650684 December 1953
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Spasm or hypertrophy can oceur in the sphincter of Oddi
or the pvlorus. Other sphincters or sphmecter ke mecha
nmsms are the cardioesophageal, associated with cerdiospasm
and megaesophagus, the rectosigmord junction, associated
with megacolon or Hirschsprung’s disease, and the uretero-
vesical, hyvpertrophy of which produces megaureter If the
resultant svndromes fml to respond to medical treatment,
direct surgery on these mechanisms 1s often necessarv for
rehef

Cessation of Circulation in Genersl Hypothermia I Physi
ologic Changes and Their Control. General hypothermia has
been used 1n dogs and human bemgs to obtan a drv heart
for intracardiac surgerv In experimental studies the mor
tahity rate from ventricular fibrillation and shock has been
verv mgh Henry Swan, Irvin Zeavin, Joseph H. Holmes
and Vernon Montgomervi (Umiv of Colorado) report ob
servations on over 100 dogs and 3 human subjects under
gomng general hvpothermia with and without circulatorv
arrest Data were obtamed on the pH, sernm sodium, chlo-
ride, potassium and phosphorus levels, plasma protemn and
hematoert levels, total body water extracellular flmid space
and blood volume changes and urinerv output in an effort
to determine the cause of ventricular fibrillation

Dogs were cooled 1n 1ce water to temperatures between
20 and 25 C No cardiocirculatory drugs were used The
hypothermie dogs undergoing eirculatory arrest bv occlu
ston of cardiac inflow for 15 minutes were routinely sub
Jeeted to aumcular ecardiotomv during this period The se
rom sodium levels remammed constant, serum chlorides
showed a consistent shght rise during the experiment Blood
volume tended to decrease but the change was not exces-
sive and was proportional to a moderate over all loss of
bodv water

Aberrations of blood pH and potassium both appear to be
lmportant i1n ventricular fibrillation, which mav be mm
tiated by sudden rmes i blood pH from abnormallv low
levels Adequate spontaneous respirations cease i hvpo
thermia, so artificial respiration must be used, with atten
tion to rate and depth, Fibrillation mav be avoided bv

(4) Amn. Burg 138 360 376 Beptember 1953
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vigorous hyperventilation throughout the coohng period.
A consistent fall 1 serum potassium values occurred durmng
cooling There 1s a shift of this 10n from the extracellular
flmd space during cooling, possibly into body cells Al
though the sigmficance of this change 15 not clearly under
gtood, use of a potassium solution as an agent to defibrillate
the cold heart has proved successful, whereas other meth
ods have not. There appears to be a correlation between
CO, content (blood pH) and serum potassium levels This
same relation was seen in the three patients, all of whom
recovered from surgery

There are three periods during hypotherma when am
mals are prone to go into ventricular fibrillation (1) dur
mg cooling below 26 C without eardiac mampulation or
circulatory arrest when the stimulus 18 mnknown, (2) dur
mg cardiac mampulation or circulatory arrest when the
stimnlus 13 mechanieal trauma, and (3) 1mmediately follow
ing restoration of circulation after occlusion, when the
stimulns may be a rapid change 1n tissue pH.

In the human bemg a temperature of 25 C and mflow
occlusion for periods exceeding 10 minutes should be ap-
progched with caution Repeated occlusion with a rest
terval between might prove safer

Effect of BEfocaine in Control of Postoperative Pain Ro-
land F MarksS (Walnut Creek, Calif ) reports 14 cases 1n
which efocame was used to relieve postoperative tonmllee
tomy pain. Prumary mfilltration was done mn all cases, gen
eral and local, with 6 ce, of 2% xvlocaine® with epmephrine
1 50,000 After dissection of the tousil and control of hem
orrhage, 1 cc efocaine was mnjected at the base of the tongue
and attechment of the anterior and posterior pillars.

In one case, njection of 4 cc bilaterally immediately pro-
duced severe edema of the soft palate which obstructed the
postnasal space but did not extend mto the hypopharynxt.
The edema subsided m four hours after 30 mg benadryl®
wasg 1mnjected intravenonaly

All patients experienced great relief from postoperafive
pain. Moderate to severe hemorrhage occurred mn smx be-
tween the 6th and the 24th day A pale slough, 1 cm. 1»

(8) Laryngoscope 63 §61 862 September 1953
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dinmeter, waos noted at the base of the tongue at the site of
injection 1n almost all cnses on the Tth dav

Despite the relief from pam, edema, delayed bealing and
postoperative hemorrhage make use of efocaine after ton
sillectomy unjustifiable.

[So many bad complications after the use of this substance have been
reported that it should not be used—Ed.]

Some Observations on Tetanus, based on 58 cases with a
mortahty of 31%, are reported by Frank Beare® (Ade-
larde) Clostridium tetam occurs mn spore form 1o soil and
n the mtestinel tract of many smimals and of man. It 1s
anaerobic and thrives in closed dirty wounds. The prob
able mtes of mfection 1n the aunthor's cases were punctured
wounds of the Iimbs (17 cases), cuts i hmbs (11), hmb
burns (4), ckromic ulcers (5), contusions (6), abrasions (5),
discharging ear (1) and surgical wounds (8) The site was
unknown m twe Alore males than females were affected,
and all ages were represented. Earlv signs of tetanus were
trismus with sweating, dysphagia and mgd abdominal mus-
cles, Except in certamn fulminatmg cases, tetamie convul
siong ag distinet from constantly present tightened museles
were not an early feature Convulsions never occurred m
18 patients Ten males had retention of urine, and four pa
tients had diplopra

Carefully planned treatment 1s most necessary, and skilled
nursmg 18 a potent factor mn recovery The patient should
be kept m a quet, darkened room and not disturbed need
lessly Fluids should be grven by mouth or parenterally to
eombat dehydration. Tetanus antitoxin should be grven as
Boon ag possible 1n a dose sufficzent for the whole course of
the disease and need not be repeated unless necessary As a
basic dose, 100,000 LU 18 given intremuscularly and the
eame dose mtravenously All patients should be tested for
sensitivity After the antitoxm has been given, the wound
should be debrided and opemed and any foreign bodies re
moved. The smte of operation can be blocked off wrth 40 000
LU of tetanns antitoxin. Pemioillm 15 routinely admims-
tered. Barbiturates, orally and mtravenously, may be nec
essary for sedation. A muscle relaxant, mephenesim, was used

—_——
(6) M. J Amstralie 2 940-054 Dec 26 1963
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1n 11 cases, but results were variable Tracheotomv was per
formed mn nine.

Earlv passive immumzation with tetanus antisernm 1s
most important as prophvlaxis after possible tetanus n
fection. None of eight patients so treated died. For an ord:
narv wound, 1,000 I U should suffice, but for a severe wound
at least 1,500 IU should be given If more than 48 hours
has elapsed smnce a severe wound was flicted, 3,000 IU
18 indicated To mamtain a high degree of protection after
2 severe wound, a further dose of 1,500 LU ecan be given
10 davs after the initial dose, and a third dose 10 davs later
if necessarv If surgerv 15 to be done, 1,500 IT should be
given the day before

Active 1mmumization with tetanus toxoid has practically
ehminated tetanus m the armed foreces If there is docu
mentary proof of previous immunization, & further dose of
1 cc tetanus toxoid 1s all that 13 needed after amn mjury

The duration of the mcubation period 15 not a rehable
prognostic guide The period of development, Le., the time
mterval between onset of the flrst musele stifness, usually
trismus and the first phasic spasm 1s sigmifieant When
this period 15 short, less than 24 hours, death almoest invarn
ablv occurs Absenece of tetamic spasms 1s the most favor
able prognostic sign Of 40 patients with spasms, 16 died,
whereas of 18 without spasms, onlv 2 died.

Effect of Surgery on Dogs Following Whole Body X ir
radiation. Gordon E. Gustafson and Frank A. Cebul? (West
ern Reserve Umiv ), m an expermment designed to deter
mine whether surgical trauma superimposed on whole body
x 1rradiation greatlv altered mortalitv, used 10 pairs of dogs
exposed to 200 r and 8 pairs exposed to 300 r Surgerv was
performed 20 hours after irradiation on one dog of each
pair A segment of jleum was removed under sodium pento-
barbital anesthemia The operation was well tolerated bv
all dogs Mortalitv was 39% with wrradiation alone and
41¢, with wrradiation and surgery On the first postopera
tive day the white blood cell count was increased 41% above
the mean prerrradiation count 1n the nonsurgical dogs, the
white count during the same period was decreased 87%
Survival time, red blood cell counts hemoglobin concentra

() 8wg., Oyoec. k Obst. 98 49 5¢ Jeamary 1964
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Further Investigations on Getting Patients up from Bed
Barly and on Dicumarol® Treatment as a Prophbylactic for
Postoperative Thrombosis Stig Borgstrém® (Umv of Lund)
studied the mncidence of thromboembolism 1n patients aged
25 and up who were operated on m 1950 and 1951—2,351
and 2,109 patients Early ambulation has been practiced on
these patients and prophylactic dicumarol® was given post-
operatively to those aged 40 and older This group was com
pared with a sunilar series for 1947 and 1949 (2,051 pa
tients) m whieh both the prineiple of early ambulation and
the prophylactic admimstration of dicumarol® postopera
tively to patients 25 or over were applied The inaidence of
thromboembolism was the same in all three groups—1.6%
among those seen 1 1947 and 1949, 16% among those seen
m 1950 and 1.4% among those seen m 1951. Despite the
omisaion of prophylactic dicumarol® postoperatively in the
25-39 age group during 1950 and 1951, the meidence of
thromboembolism during both years was nninfluenced.

An earlier report indicated that the meidence of thrombo-
embolism among patients aged 45 or older has shrunk by
about 76% as compared to groups not given prophylactic
dicumarol® and not got np from bed early It 18 concluded
that, 1 general, prophylactic dicumarol® postoperatively 18
not necessary 1n the 25-89 age group, 1f these patients are
made to get out of bed soon after operation.

Hyaluronidaso as an Aid in Surgical Dissection. Accord

g to Milton A. Streuter! (Brawley, Calif.), hyaluromdase,
an enryme thet acts on the hyalurome acid, the mtercelln
lar cement substance, can be useful 1n surgical dissestion
It may facilitete considerably the separation of closely ad
berent vital structures Hyaluronidase solutions winch ton
tamn 800 viscosity umits (240 turhidity reducing tmts) per
cc have been apphied topically to various twmsues of dogs
with dissection sponges during surgery with no apparent
deleterions effects. The hyaluronidese solution was helpful
m separating adherent loops of bowel, the portal triad, the
mferior vena cava from the portal vein, the pleura from
the lung hilus and the various structures of the neck

(9) Acta chir scamdinay 104 435434 1953
(1) Bwrgery 34 2831 July 1053
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The hyaluromidase solution was used chmeally 1 27 op-
crations of various types and proved most useful when ac
curate anatomic demonstration was difficult because of close
adherence to adyacent vital structures Dissectron in the por-
tal triad, lung hilus or behind the thyroid gland 1s fraught
with considerable danger 1n tho presence of residual fibros:s
The enzyme solution helped in these operations considerably
The enzymo has no appreciable effect on mtact pleural or
peritoneal surfaces

Contraindications to 1ts use are active wnfectrion or mahg
nant disease m the operative area

[1 have had no experience with this method, bat it is an-interesting sug
gestion which should be tried.—Ed.]

Porphyrie in Burgery Exact surgical diagnosis often de
pends on knowledge of medical conditions that smulate
surgreal disease Among these 18 acute imtermmttent por
phyria, which 18 more common than generally realized
A. J Kergin? (New Westminster, B O) reports three cases
seen 1n surgieal wards i one year Porphyra 1s an inborn
error of blood pigment metabolism manifested in three clin
1cel forms (1) The hght senmitive or congemtal type 13 pre
dominant 1 males and mherited as a mendelian recessive
It appears early and 18 often associated with hemolytic
jaundice Its main feature 18 extreme hight semsitivity (2)
Acute mtermittent porphyria, a mendehban domimnant ap-
pearmng m the third or fourth decede, 18 predommant 1n
females (3) A mxed form In porphyria there 18 some m
terruption 1n the cycle of hemoglobin synthesis or break-
down, with accumulation and excretion i the urme of ab-
normal porphyrins

Abdominal symptoms of porphyria may be due to the
effect of porphyring on erther the smooth muscle or the
autonomic nerve supply of bowel, and neurologic symp-
toms to their direct effect on nerve cells and eardiovascu
lar symptoms to vasospasm Acute episodes are only occur
rences m & chronie disease with a number of exciting fac
tors. Porphyria may mumie any intra abdominal conditron,
cause paroxysmal hypertension, simulate hyperthyroidism,
mtiate 1tself with a peripheral neuritis or myelits, be ac

(2) Caned. M. A.J 69 146-148 Angust, 1058
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compamied bv a neuropsveluatric upset or by skin pigmen
tation

Diagnosis may be made by observing acidified urme
placed m sunhight The color changes from yellow to a
shade that varnes from pink to port wine Diagnoms may
also be based on the Watson Schwarts test.

Case 1—DMan, 49, scen on mne occasions, always complaned of
sharp steady abdominal pain with vomiting associated with aleohol
consumption He had hms) aeute attachs for 20 ycars, The pain was
sometimes cpigastrie and sometimes most severe in the left lower
quadrant There was history of extreme emotional 1mbalance, and 2
coarse fremor was noted withont demonstrable neurologie lemon.
The only finding on barium enemas was general marked hyper
tonreity Dunng the last hospitalizations, the urmne was dark and
positive for porphobilinogen, and hiver funetion was 1mpaired, He
died G weels later Antopsy revealed portal etrrhosis with massve
asates,

CasE 3—Woman, 44, was hospitahized with exerneiating lower
abdominal pamn, with no specific tenderness, History diselosed major
operations, mantal dificnlties and drnking bonfs related to zb-
domnal pmin She had dark reteroid pgmentation above the eollar
bone and on the baeks of the hands with mmmal exposure to the
sun Because of no endence of organie disense, the urine was
and found to be strongly pomtive for porpbobilinogen She became
wildly mame with halloeinations from which she recovered slowly
She was later hospitalized twice for psyehic episodes. When last
heard of, she wos 1n a mental hospital

[Every doctor should be sware of the confusion caused by porphyria in
the d is of acute abdominal surgieal condittons—Ed.]

TECHNICAL CONTRIBUTIONS

Instrument for Continuous Recording of Body Tempers-
ture Robert M Weiss and Charles B Bipstems (New York
Univ ) have devised a hghly accurate thermometer for
use 1n cardiae surgery under artificial hypothermia or m
treatment of hyperpyrexia It 1s mmple to operate and 11
terpret, provides & continuous record and 1s rugged and
porteble It 1s an adaptation of a standard 1ndustrial, lig
wd actuated, clock motor-driven, recording thermometer
The senmng unit 18 a specially designed stainless steel,

(8) JAMA 152 610 June 13 1953
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Buoction Apparatus for Abdominal Fistulas Selwyn Tey
lort (King’s Collego Hosp , London) deseribes an apparatus
(Fig 2) orngmally devised for managing a small bowel
fistula openmg on the abdominal wall and smce used for
biliary and pencreatic flstulas Small bowel contents rapidly
excoriate the skain and continnous suction applied through
a tube placed in the fistula may delay closure

The hole 1n the base of the cup 18 centered over the fistula.
Its special rim 1nsures water tight closure, and tulle gras

Fix 2 —8uoctlon a tus for abdomimal flstulsa (Courtesy of Taylor B.t Lancet
11131 Jone 6 IPSng‘n
can be used to protect the skin within the bottom of the
cup The contents are continuously withdrawn through the
side tube connected to an eleotric sucker The Iid 1s per
forated so that no negative pressure can be bwilt up The
apparatus reduces waste of dressings, and the patient, dry
and comfortable, can sleep undisturbed by frequent changes
of dressmgs

Use of Polyethylene Tubing in Intravenous Therspy for
Burgical Patlents Paul Erwin, J H. Strickler and Carl O
Rice® (Almneapols) have noted several unpleasant sequelae
after the prolonged ume of an intravenous needle and have
therefore evaluated the use of polyethylene tubing in such

i( Lancet 1 1131 Jone 8 1953
L] AM.A. Areh, Burg 60 073-678 May 1053
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prolouged mtrasenous theraps The tubing was used in the
catheterization of 366 vomns i 349 patients of all ages and
was mserted after a variets of surgienl procedures Needles
and tubtng of two different sires were used For rontine
administration of parenteral flmd, the authors vsed a thm
walled 18 gange BD needle, through which 24 m Clay
Adams poljethyvlene tubing was passed This tubing has an
mside diameter of 0034 in and an outside dismeter of
0030 in For infusion of whole blood, thev used & 13 gange
thin walled BD needle with a 24 1n leagth of Clay Adams
polvethilene tubing with an nner diameter of 0047 and
an onter dinmeter of 0067 in. The necdles were autoclaved,
and the tubing was cold sterthized for 18 hours or more
1 1,000 aqueons benzalkommum (zephiran®) chloride soln
tion The vena basiliea just sbove the medial epicondyle 18
the preferred vessel The needle 1s inserted into the vemn
during surgery or under local anesthesia and the polyethvl
ene tubing 15 then inserted into the vemn for a distance of
15 in or more.

The polyethylene tubing was left n the vein for 142 days
Of the 366 vemns eatheterized, onlv 98 showed local reactions
Inflammatory reactions were found m 16 66% and mecham
eal irntation developed mm 1010% No embolic phenomena
nor slongh or abscess were noted Although mflammatory
reactions were undesirable, none was considered alarming
In cases m which inflammatory reaction developed, the tube
remamed i the vewn for an average 39 davs and mn cases
with mechanical wrritation the polyethylene tube had re-
mamed m place for an average 31 days m cases with no
reaction, the eatheter had been mn for an average 273 davs.
These findings would suggest that prolongation of continu
oux catheterization contributes to the ineidence of loeal in
flammatory reaction 1n the vem. In a few cages m which
the tubing had to remaimn m place for a week or longer, the
rddition of 10 mg heparin to each hiter of intravenous flmd
permitted use of the tubing for an average 85 davs

A culture of Staphvloeoecns anreus was found 1 every
wstance of mflammatory reaction, but never 1n cases with
no wflammatory reaction. Although the tubmng was always
introduced under sterile conditions this would indicate that
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there was some break in the stenilitv in these cases. The
tvpe of solution used did not sigmficantly alter the local
venous reaction >Meagurement of inserted tubmng showed
that the longer tubing permitted more prolonged catheter:
zation before inflammatory reaction developed than did the
shorter tubing A small red spot at the site of puncture,
pain, soreness, mduaration, swelling and redness, mn that se
quence, withm a 24 hour period are the progressive signs
indicating the need for removal of the tubing At the first
snch evidence of venous reaction, the polvethvlene tube
should be removed It mav be remnserted in the contralateral
arm 1f more parenteral flmd 18 needed By this means, the
development of defimite thrombophlebitis mav often be
averted

8ilicones in Plastic Surgery Laboratory and Clnical In
vestigations, Preliminary Report James Barrett Brown and
Minot P Fryer with Peter Randall and Milton Lu? (Wash
mgton Univ ) state that silicone preparations can be used
to waterproof the skin and thus prevent maceration of skin
adjacent to wet dressings, to protect areas of dramnage
around the mouth, genrtal and rectal areas, to protect skin
flaps 1n exstrophies, hvpospadas and perirectal surgerv, and
to waterproof dresmngs 1n areas where gauze and waste are
used for fixation of skin grafts Silicone preparations can
not be used m areas which are mflamed nor can they be
mamtained for long periods when general cleamng and
grooming of the slan secretions are necessarv Silicone 18
useful on donor sites of split grafts because 1t allows easv
removal of fine mesh gauze and free dramage snd gaure
mcorporated with 1t can be resterihzed without loss of sta
bihity There are no sensitivities to 1t and 1t has no odor or
taste Silicone does not nterfere with wound healing and
when mmplanted subentaneouslv 1t 18 dispersed

Sibicone preparations may be used in the future as per
manent subcutaneous prostheses Silicone preparations are
made of orgame material which gives 1t stabihty and of
hvdrocarbons which give 1t flexibihity Silicones are re
sistant to temperature extremes (—100 to --500 F' ), do not
stick to surrounding materials, are antifoaming do not re

(7) Dllast. & Reeonstruct. Sorp. 12 374 376 November 1053
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Hazards of Blood Transfusions. Charles E Rath® (George
town Umv ) believes that, with the mereased use of blood
transfusions, the handling has passed from phymcians to
technicians. As a result, physicians have beeome less aware
of the hazards and tend to use transfusons when not def
imtely indicated.

Clerical and technical errors are frequentlv made Ex
treme care must be used mn handhng blood, and cross-
matching shonld be performed with potent serums 1n sernm
mediums. All donbtful cross matches and cross-matches of
patients who have had previous transfusions should be
checked with Coombs serum

General reactions mnclude pyrogenie reactions (m 3-6%
of all transfusions), allergy, eirculatory overload, particu
larly m elderly patients and 1 individuals with congestive
heart failure, air embolism, and potassmum toxieity in pa2
tients who have increased plasma potassium levels and who
are given blood stored 14 days or longer

Infections may be transmtted by bacterial contamimation
due to faulty techme. Homologous serum hepatitis 1s a po-
tential harard end 1t 18 doubtful 1f anv of the methods of
kalling the virus m plasma are suficiently effective to afford
protechion Transmission of malana and syphilis 13 possible,
though 1t has not been & serious problem in the Umted
States.

Hemolvtic trapsfusion reactions are in nearly every 1m
stance due to meompatible blood but mav result from old
or poorlv prepared blood Svmptoms melnde restlessness,
anmietv flushing of the face, precordral oppression and
pamn, pam 1 the back and thighs, chill, fever and, m severe
cases, evanosis and shock. Frequently a hemorrhagie tend
encv develops after the reaction. During surgerv under an
esthesis, bleeding from the operative site may be the onlv
clue to a hemolvtic reaction. Intravascular hemolyms of
sigmficant degree alwavs produces a pmk color 1n the plas-
ma or serum which 13 easilv detected with the naked eve

When a hemolvtic reaction 15 noted the transfusion should
be stopped and the blood rechecked with a fresh sample
supportive measures shonld be started to mamtam the blood

() GP " 6774 Jme 1953
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pressure and prevent shock. Dehydration should be pre
vented If total anuria persists, an artificial kidney should
be used

It 1s Inghlv desirable to avoid tvpe O blood except for
O recipients, as thero are many nstances of fatal hemolytie
reactions 1 reeipients of other types, especially type A
patients. Isosensitization, which means sensitization to 8 nor
mallv oceurring blood group as a result of transfusion, usu
ally will be detected if the cross match 18 performed 1n se
rum medium and checked with Coombs serum. There 15 dan
ger of crythroblastosis fetalis resulting from sensttixation
of an Rh negative woman with Rh positive cells Progres
sive tissue 1ron deposition oceurs in patients with chronie
anemia who receive multiple blood transfusions over & pe
riod of vears,

Blood, Plasma, S8ernm and Urine Changes Following Hy-
peroncotic and Iso-oncotic Dextran Lawrence Greenman,
Emly B Fergus, F 31 Mateer F A. Weigand and T 8
Danowski?! (Umiv of Pittsburgh) admimstered 12% sodmum
free dextran intravenously to eight patients, five of whom
were edematous, four i the nephrotic stage of glomerulo-
nephritis In five other studies 6% dextran in normal saline
was admmistered Those with edema before the study re-
cerved diets Iimited to 2 mEq sodium and contmiming about
150 mEq potassinm per day

Infusion of 500-1,000 ml of 12% dextran was followed
by decrease 1n hemoglobin and hematoertt values, with sub
sequent return to normal In nonedematous subjects, plasma
volume 1increased 34-67%, m edematous patients, 1t ex
panded to a greater degree, reaching 82 and 4-187% 1n
two cases Plasma volume began to fall 3 hours after n
fumon but remamed above pretreatment levels 20-24 hours
Sernm protemn levels decreased as would be expected from
plasma mncrease Chloride and bicarbonate values remained
constant Diuresms occurred, usuallv with no mgmfieant
change 1 amounts of solute excreted durmng the dextran
mduced diuresis Diurems ceased as pretreatment body
weight was reached 1n nonedematous subjeets, 1n edema
tous patients dmresis usually continued long enongh to

(1) J Appl Thysiol 6 79 92 Avgust 1983 -



24 GENERAL SURGERY

result m negative water balance Infusions were tolerated
without complamt or obvious reaction. Shght merease n
svstolic and diastolic blood pressure was noted

With 6% dextran in salme, hematocrit and hemoglobmn
values also fell and plesma volume expanded, though the
changes were less pronounced than with 72% dextran. Ex
cept for elevation of sodium and chloride levels the serum
constituents followed a simular pattern. Urimnary response
was less constant and less pronounced with 6% than with
126 dextran

In the period following infusion, plasma change 1s often
mn excess of actual infusion when the 12% preparation 18
used, which 18 1n keeping with the hyperoncotic properties
of this concentration and indicates transfer of mterstitial
flid 1nto the ciroulation. Expansion of plasma volume per
sists for intervals mn excess of those obtanable with solu
tions of glucose or saline contaimng no colloid and 1s s1m1
lar to those after human albumin 15 given.

These properties of dextran might be benefleal m climieal
conditions other than acute cardiovascular collapse, es
peciallv n reducing the edema assoerated with hvpopro-
teimemia.

“Reactions” to Dextran Previous mvestigators have noted
a rantv of all types of reactions when dextran 18 mfused
mto patients with low blood volumes due to blood loss and
e relative frequency when the reciptent’s blood volume was
normal A W Wilkmson and I. D E. Storey? (Omv of
Edmburgh) mfused 500-L000 ml of 6% dextran in 0.9%
saline into five healthy males, aged 21-38

Reaction of various degrees developed m eall five, nclud
ing whealing, redness and 1tching of the skin, fulness of the
head, flushing, retrosternal pain, nausea and a sensation of
1llness and fulness of the chest lasting up to two hours.
After mnfusion changes in posture were followed by vaso-
motor disturbances. On standing at five hours, three of the
five were euphoric and felt “11” with pounding and fulness
of the head and chest There was & decreased tolerance to
exercise and breathlessness persisted for a week or moreé
after exertion The blood pressure and pulse were altered

(2) Lancet 2 950-958 Yov 7 1983
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httle durmg recumbeney, but on sitting at one hour the
blood pressure fell and the pulse rose

At 18 hours 8-10% of the dextran infused appeared 1n the
urino and 8-11% was exereted by 48 hours, after which too
httle appeared n the urine to be measured accurately Imi
tial reduction of total serum protein was about equal to the
mitial merease m serum dextran level. Although withm
four davs in three volunteers the levels of both total pro-
tein and albumm rose above imitial values, the packed cell
volume was below the imitial value after eight days Im
mediately after infusion there was an mcrease of plasma
volume from 300 to 1,300 ml, dinumshing 1in 216 hours to
less than that before infusion By 24 hours the plasma vol
ume had risen again well above the mtial volume end
remamned so at 48 and 96 hours

The rapid 1nitial increase m plasma volume, dilution of
plasma protemns and decrease 1n packed cell volume induced
bv these infusions were followed bv the rapid movement
out of the vessels of up to 305 of the total circulatmg
plasma protem and infused dextran. Vasomotor mstability
seems related to rapid reduction mn eirculating plasma

Dextran, Oxypolygelatin and Modified Fluid Gelatin as
Replacoment Fluids in Experimental Hemorrhage William
A Parkins, Joseph H Perlmutt and Harrv A Vars3 (Umv
of Pennsylvania) present experience m dogs subjected to
hemorrhagie shock.

ProcEDURES —Two degrees of hemorrhagie shock were invest
geted. In procedure I, healthy mongrel dogs were anesthetized with
pentobarbntal sodium and bled from the left femoral artery at the
rate of 4 ce./kg /mnute to & mean blood pressure end pownt of 20
mm. Hg Immediately, test solution was mfused at the same rate
n an amount equal to the blood withdrawn. Three hours after n
fosion a second bleeding volume and 24 hours later a third were
obtaned by bleeding the amimals at the same rate to the same end
pomt. After the three honr hemorrhage the blood removed during
the second hemorrhage was rewnfused. Bleeding volumes, expressed
as the rat1o of the second and third to the iutal, are termed bleed
1ng volume mndex (BVI) In proeedure IT, the end powt of 30 mm.

‘was mantained for one hour at 30-35 mm Hg by withdrawing
or injecting blood as requred. Flmds were infuszed at the end of
the hour of hypotenson, and the first infuson was admmstered at

(3) Am.J Phyriol 173 403-410 June 1953
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the rate of 2 ec./kg /minute. Hematocnts were calculated as per
centage of the values at the end of the pertod of hypotensmon

For 29 dogs 1n procedure I, average bleeding volume to
the end pomnt of 20 mm. Hg was 478 ce/kg For 24 m
procedure II, average imtial bleeding volume was 42.9
ce./kg to attain the end point of 30 mm. Hg, an additional
101 cc /kg was required to maintam the blood pressurs
at 30-35 mm Hg for one hour

When compared with the imtial bleeding volume, subse-
quent bleeding volumes after infusion of the test solution
are considered a measure of efficacy of infosed lmd m mam
tamung an effective volume and in enabling the cardiovas-
cular system to compensate for further blood loss through
1ts homeostatic mechamsms The BVI 1s an attempt to as-
cribe a quantitative measure of cffectiveness for the var
ous mfusion flmids The highest average BVI resulted from
use of heparimized blood, the lowest from use of saline mn
both procedures. Average BVI's for dextran, oxypolygelatin
(OPG) and modified flmd gelatin (MFG) after procedure
I were somewhat lower than for blood, those for dextran
and MFG approached the value for human sernm albnmn
After procedure II, however, MFQ@ produced a higher aver
age BVI than erther dextran or OPG—somewhat higher
than the figure for serum albumin.

Results from procedure I showed no significant differences
m the three colloids as to their efficacy 1n treatment of
mild shock In procedure II, the ammals treated with
heparimzed blood or MFG all lived, whereas among these
recerving the other substances several deaths occurred.

Berum Iron and Operative Stress The normal concentra
tion of sernm 1ron varies from 60 to 200 pg /100 ml The
average adnlt sernm 1ron concentration imn the mormmng 18
125 pg /100 ml. sud in the evening 80 pg High serum 1ron
concentration 1s found i hemochromstosis, acute hepatitis,
untreated pernictous anemia and during considerable rron
uptake Low serum 1ron concentration 13 found m cond:
tions of 1ron deficiency and in conditions with obscure re-
lation to iron metabolism, all, however, related to stress, as
1n mfectious diseases and acute conditions mnduemg eostno-
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pema (epincphrine shock, anaphilactic shoek and exper:
mental fracturcs)

Ulrik Feldthusen, Vagn Larsen and MNrels A. Lagsen4
(Copenhagen) investigated serum 1ron concentrations after
operation with special regard to adrenocortical funetion.
Serum iron and hemoglobin concentrations, pumber of eo-
sinopluls and reticuloevtes and uriary excretion of 17
ketosteroids and 11-oxvsteroids were measured

After mmnor operations no change was noted After major
operations, within 24 hours serum 1ron concentration was
usually below 60 pg /100 ml, rising slowly during the fol-
lowing davs with maximum duration of 12 davs. Eosimo-
penia, lasting one to three davs postoperatively, was noted
m most patients There was a transient rise 1n hemoglobmn
concentration. Anemina and reticulocytosis did not develop
In 4 of 10 patients, a small rise in 17 ketosterords was noted
on the first postoperative dav, with 11-oxysteroid excretion
m 9 remaming hgh four to six days

Three possible causes for low serum iron concentration
in the postoperative period are blood loss during operation,
disturbed sleeping rhythm mn the postoperative period, and
possibly disturbed hormonal regulation of serum iron con
centration, ie, inereased adrenoccortical activity A fall of
serum 1ron concentration s characteristic of stress caused
by operation occurring concomutantly with mcreased adre
nal activity, whether or not secondary to 1t

Homologous Sernm Jaundice and Pooled Plasma Atten
uating Effect of Room Temperature Storage on Its Virns
Agent. J Garrott Allen, Henry S Inouye and Carolvn
Sykess (Untv of Chieago) state that pooled plasma drawn
from carefully sereened, healthy donors and stored m hq
wd form at room temperature mx months or longer before
use 18 climcally satisfactory and carries less hazard of
homologous serum jaundice than does whole blood No case
of homologous sernm jeundice was detected from such plas-
ma in 294 patients, despite donor exposure 1114 times
greater 1n these patients than in patients given only blood

—_—
(4)  Aeta med. scandiner 147 311-3°3, 1058
(8) Ann, Bury 138 (76-486 Beptember 1953
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Of 6,459 recciving blood only, 31 had homologous serum
jaundice, and of 620 receiving blood and pooled plasma, 4
were 8o affected. Many of the objections to room storage
of pooled plasma at 78-96 F for six months before use
appear to be unwarranted

Human volunteer studies thus far condueted do not du
plicate or necessarily apply to the problem of plasma pool
mg encountered in the commumty blood bank. The volun
teer data seem to support rather than contradict cliicel
experience with liquud plasma despite the fact that m the
volunteer studies the source of the virus used was patients
currently sick with homologous serum jaundice The differ
ences 1n titer and virulence of viruses obtaned from pa
tients at the height of their diseaso and from the healthy
donor who 18 a “carrier” of the virus 18 mmportant. It 18
the healthy “carrier” donor who seldom gives any history
suggestive of homologous serum jaundice, either previous
or subsequent to his donation, who 13 responmble for the dis-
ease encountered 1n transfusion of pooled plasma or blood
m chinieal practice The high titered virnlent virns obtaned
from the patient sick with homologous serum jaundice, as
employed in the volunteer studies, 18 not encountered m
normal blood bank procedures.

The room temperature storage procedure as used at the
University of Chieago Blood Bank offers a practical and
mmple method for preparmg plesma pools in commumty
blood banks It leaves ungolved, however the prevention of
homologous serum jeundice from blood transfusions When
a gafe method to rid blood of ths hazard 1s found, 1t should
also solve the pooled plasma problem, regardless of wheth
er the final product 18 stored in the liqud, dried, frozen or
refrigerated state
g}:]n work should have great practical significance In military operations.

Intra-Arterial Transfusion Potasxium Hazard D G Mel
rose and A O Wilson8 (Postgrad. Med School, Liondon)
behieve that intra arterial transfusion can be hife-saving
and 18 often the method of choice for blood replacement.
As this usually 18 an emergency measure and large amounts

(6) Lancet 1 1260-1268 June 27 1953
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about 8,200 cc flmd into the digestive tract each 24 hours
A patient with mtnbation, vomiting, diarrhea or intestinal
fistula may lose a sigmfieant amount of fluids and electro-
lytes from the digestive tract If only dextrose in water
and/or salme 18 replaced, there will be a drop 1n serum
potassium content and characteristic symptoms of anorexis,
malaise, apathy, weakness, abdominal distention and hypo
chloremia. The ECG changes of moderate hypopotasserma
are low, wide T wave with prolonged Q T and low voltage
n all leads As potassium 1s further depleted the T wave 18
mverted, S-T depressed and Q T further prolonged. Hyper
potasgemia causes elevation of T wave with progression to
8 biphasic pettern as the potassium content reaches toxic
and lethal levels

Many patients who have had prolonged disturbance 1n
nutrition mav heve “subelmical” hypopotassemia. Replace
ment of potassium exereted daily in the urine 13 1deal pro-
phylaxis Avoidance of pathologieally low potassium val
ues 18 usually no problem 1f the patient can begin adequate
oral intake within three to five days postoperatively If
Indnev function 1s good, patients may safely receive 60-90
mEq potassiom daily 1 parenterally admimstered flmds
until orel inteke 18 adequate If potassium deficit develops
replacement should be calculated on the bass of the total
amount of water mn the body Adequate renal function 18
necessary The response of the serum potassum level may
be slow Potassium chloride solutions ars available in which
1 Gm. 18 equal to 138 mEq potassium 10n when diluted to
1 L These golutions cen be added to any other solution for
mtravenons administration.

Limitations of Postoperative Hydration Eugenio Mauro®
(Unmv of S&o Paulo) ponts out the serious and sometimes
fatal complications that may result from indiseriminate
use of routine formulas for postoperative hydration. Water
balance calenlations, based on needs of normal persons, mavy
be completely unsuited to a surgical petient MAere ntro-
duction of water mto the body does not mnsure 1ts utilizs
tion. Indinidusl cells may die of dehydration even though
the patient has been given flud 1n edema produeing quan

(8) Ber Iosp Ko Ba. Aparecida 6:16 27 Jan. Feb. 1853
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tities Infuson of fluild mav be followed bv abundant di
uresis whieh, though apparently satisfactory, depletes the
body of essentinl and sometimes irreplaceable electrolytes
Individual response to parenteral admimstration of glu
cose is extremelyv variable, and pre and postoperative tol
erances of a patient for glucose may differ substantially
Diuresis resulting from glveosuria produced by faulty ad
mimstration of glucose nullifies the attempt to supplv the
bodv with water and lends to loss of electrolytes Glyco-
sura, which almost always develops when glucose 18 given
m a 10% concentration at slow rate (or in lesser conecen
trations at greater speeds), also makes 1t 1mpossible to sup
ply all of a patient’s caloriec requirements by administration
of glucose alone Other solutions should therefore be mnsed
for this purpose Sodmm chlomde which, unlike glucose, 18
not metabolized, should be given onlv if there 1s a genwine
saline deficieney or when an mereased volume of crreulat
ing flmd 18 desirable Danger of provolang edema and tem
porary postoperative reduetion m salt excretion resulting
from renal insufficiency are contrandications to admims
tration of saline solutions Obviously 1t 18 1mperative to
consider carefully each patient’s requirements before post
operative fluid therapy 18 prescribed
[Everybody knows these things but sometimes they are forgotten.—Ed.]
Intravenous Infusion of Ooconut Water Ben Eiseman®
(Washington Umv ) presents leboratory and climeal data
concerming coconut water as a source of flmid for intrave-
nous use m arees of the world where the usual solutions
cannot be prepared The husk 18 eut back to expose the soft
eye” which 18 sterlized with aleohol and the water 1s re
moved aseptically through a large bore cannula. Another
needle serves as an air vent. The water 1s filtered through
sterile surgical gaure n a funnel and collected 1n a blood
donor bottle
Coconut water of low fat content from unripe Cocos
nueifera between 170 and 220 days of age was tested m
Bangkok, Thailand and St. Loms In no mstance was there
aerobie, anaerobie, bacterial or fuugus growth in cultures
of freshly drawn coconut water No gTOs8 OT microscopic

() A3 A Arch Burg. 68 167 178 Febraary 1088
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evidence of hemolytic activity was found. Electrolyte eom
position varted somewhat according to age of the coconut
but in general had the characteristics of a hypotonie intra
cellular flmd Total cation or amion content averaged 81
mEq /L Average pH was 5 6 Buffering capacity of coconut
water 18 low because the anions are largely chlomde and
phosphate Potassium forms the Iargest proportion of the
cations, concentrations of magnesium and caleium are also
high.

No untoward reactions were noted 1n any dogs recerving
uncontermnated coconut water No evidence of senmtivitv
developed even after prolonged admimstration Precipiin
titers and cutaneous sensitivity studied in rabbits given
coconut water mtravenously showed no sign of sensitivity
reaction or precipitin titer change

A total of 26 infusions of coconut water wes given 21
patients, none acutelv ill Discomfort was felt m smaller
vems when the rate of infusion was fast Binor reactions—
urticaria and pyrexia—each occurred once There were no
signs of potassum intoxieation It may be that high con
centrations of caleum and magnesium 1ncrease the bodv
tolerance to relativelv high potassium levels

[Interesting observations that may be useful some day —Ed.]

Transfusion Reactions and Their Treatment Julms W
Davenport, Jr! (Southern Baptist Hosp., New Orleans)
believes any alleged blood reaction, during and for 48 hours
after transfusion, should be considered potentially hemo-
Ivtic until proved otherwise Rapid diagnoss 1s essential.

The most urgent laboratory procedures are recross
matching classification of recipient and domor blood for
group and Rh, (D), exammation of recipient’s blood and
urine teken after transfusion reaction for free hemoglobin,
testing of reciptent’s blood for irregular antibodies by
means of enzyme treated cells and indirect Coombs tests,
and examnation of a citrated or oxalated postreaction sam
ple from the patient for presence of agglutmated donor
cells. Less urgent procedures are complete classification
of blood of recipient and donor tests for soagglutinmn lev
els and 1rregular antibodies, and exammation of urme for

(1) Am. J Clin Path. 2{ 331338 March, 19 4
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70 kg male, 1,800-2,000 mEq 18 1n the extracellalar
mcluding the plasma. The concentration of sodium 18
575 mEq /kg 1ntracellular water and 138-143 mEq,
tracellular water There 15 also a large amount of sod
the skeleton. The normal daily diet contans about 10{
sodrum, and urmnarv excretion 1s the same 1f the per
1n zero balance In a normal person, a low sodum dr
not readilv lower plasma sodium concentration beca
sodium congerving mechamsms However, when the
heart, hiver or kidney disease and a tendency to wal
tention, a low sodinm diet may be associated wit
serum godium concentration Adrenal ecortex hormon
crease urine sedinm concentration bv godinm resorpt
the renal tubules The pitwitary antidruretic hormone
to promote moderate sodinm excretion from the kadne
to favor water resorption from tho distal tubule to :
siderable extent Intense antidiuretic activity results 1
nounced lowering of sodinm concentration m the seru:
shght lowering of total body sodium content.

A Jow salt stndrome 1n a surgieal patient must be
nized and treated quicklv and adequatelv Tt 18 necess:
determine the canse and treat the patient, not the conc
A careful history and physical examination are esst
Laboratory studies aid mn intellhgent management The
three basic tvpes of low serum sodmm which must b
ferentiated 1n order to plan treatment

1. Normal bodv godim and bodv water with low 1
godimm concentration, This “sodium paradox” 18 presi
normal persons who are severelv injured or have had :
surgerv There 15 normal weight loss and no unusua
of sodium 1n the urme Trestment consists m early an
tion and food. Body water ghould be mantamned b3
anemg 1nsensble losses mccurately Weight shoul
checked daily There should be a gradual weight di
until ealoric wntake 18 agam resnmed A moderate ar
of sodiom, up to 1060 mEq intravenously, can be give
first dav If e toxie concentration of plasma potassim
exists, 300 c¢ of 3% sodimm chloride solution can be
as an antidote to potasmum toxicity Characteristic ¢
15 gradual recovery of serum electrolytes to normal L
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salt to be given All losses should not be replaced at one
time Treatment of salt losing adrenal failure consists mn
giving water, salt, desoxycorticosterone acetate and cort1
sone Renal failure must be carefully assessed 1f the kudneys
are at fault 1n water and sodium loss The treatment of this
type of true sodium deflcieney 18 to give water and salt to
balance The urine sodinm concentrations must be measured
dailv

Some Apparent Apomalies of Potassium Metabolism. Tan
W MacPhee3 (Unmiv of Liverpool) summarizes the more
important contributions to knowledge of potassium metab
olism Despite the cause, the symptoms of hyperkalems are
suniler and consist of weakness and hypotoma of skeletal
muscle leadmmg finally to paralysis, dyspnea with gasping
respirations, cyanosis, abdominal distention, nausea and
vomrting, cardiac enlargement with svstolic murmurs and
ECG changes With progressive serum potassrum deficieney,
the EC@ shows a prolonged Q T interval, deereased height
or inversion of the T wave rounded and prolonged T wave,
depression of the 8-T segment, and mversion of the P wave,
extrasvstoles and heart block.

Hyperkalemia 15 a danger onlv 1n renal failure and after
the njection or absorption of potassmum salts The ECG
changes 1 dogs correlate directlv with the sernm potassium
concentrations and nelude (1) mcreased amplitude and
reduced duration of the T waves at 5-7 mAL potasstum/L ,
(2) depression of 8 T segment at 810 mM./L., and (8) mn
traventricular block at 10 mAl /L., disappearance of the P
wave at 911 mM /L and cerdiac arrest at 14-16 mAL/L

Defletency mav be mduced by prolonged reduction of m
take or by excesmive loss through vomiting bv diarrhea or
m the urine Surgerv, mjurv and other stress conditions
mav accentuate the loss The svmptoms of potassrum de
pletion are due to reduction of intracellular, not serum,
potassium content It 1s therefore unwise to wat for bio-
chemical evidence of serum potassinm depletion before mak
mg the diagnoms of deflciency With adequate renal fune
tion, deficiency must be expected 1n all patients who have
undergone major surgical procedures if oral feeding 18 not

(3) Brit. M. J 2 528 531 Bept. § 1053
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possihle by the fourth day, if defieient intake has ocenrred
before operation, if losses arc angmented by vomitmg, d1
arrhea, dehvdration or saline mnfuston, and 1if potassium 15
not supplied.

Potassium deficiency states usually exist with deficien
cies of other 10ns and the total 1mbalance must be corrected
If the mtravenous route of replacement 18 used, no more
than 20 mEq potassium/hour 1n & solution with a maximal
strength of 80 mEq /L. should be admimstered, Renal fune
tion must be adequate and means for rapid estimation of
gerum potassium must be available Signs of potassium mn
toxicetion mav oeccur as a result of too rapid parenteral re
placement of cellular potassium defleiency

The mechamsm of the gradmal rise of serum potassium
during anurta rememns 1n doubt but mav be a result of un
creased adrenocortical activity, liberation from damaged
musecle or {rom protein catabolism of starvation. In treat-
ment high carbobydrate diets are advocated but if extra
cellular potassium concentration has alreadv reached toxie
levels, some form of dialveis may be necessary

Unlike the effects of potassium defieiency, the toxic effects
of mereased body potassium are usuellv related to the ex
tracellular concentration of the 1on

Homeostatic Limits to Bafe Parenteral Fluld Therapy
Nathen B Talbot, John D Crawford and Allan M Butlert
(Harvard Med. School) state that the morgame solutes con
tamed mm flmds for parenteral admmistration are the 1m
portant determinants of water solute relations in body flmds
and nrme, whereas dextrose 18 quickly metabolized and
exerts only a smgll effect on the osmolar concentration of
body flmds

The mimimal water requirements of a person not under
siress and recerving onlv parenteral fimds 18 equal to the
sum of his minimsl renal and extrarenal water losses mmuos
the water of oxidation of glucose 1nfused and body sub-
stence catabolized and the water content of the catabolized
body gubstance. Insensible water loss of sick patients has
been estimated as 1,000 ce./sq m./dav Qastrowntestmal
losses are assumed to be zero n patients receiving onlv

(4) Xew Eogland 7 Med 48 1100 1108 Jone 25 1958
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flmds parenterally Water of oxidation plus water content
of catabolized body substance has been taken as 270 cc /sq
m./day Mimmal urine water 18 considered a function of
urme water concentration and urine solute output Almimel
urine water concentration has been taken as 07 ce./mOsm.
Endogenous urine solute exeretion hes been estimated as
200 mOsm /sq m./day for persons given enough water to
meet water needs and enough dextrose to eliminate ketoss
and to mimmize nmitrogen catabolism The smallest quan
tity of dextrose that will permut such a reduction of solutes
1 the urine 1s 50-75 Gm /sq m /day Total urmary solute
output 18 assumed to be equal to the sum of the endogenous
plus the exogenous morgame solutes contamed in the 1n
fused flmd. Mimimal urme volume, then, 15 equal to the
total urine solute output times the mimimal value for urine
water concentration (cubic centimeters of water/milliosmol)
observed under conditions of need for water conservation
The mimimal water reqmuirement 13 less when a solution of
dextrose without inorgame solutes 18 mfused than when &
solution contamming dextrose in 1sotomec sahme s used If
the mimmal water requirement 18 not met, the patient 18
obhged to supply the difference between water intake and
mmimal water requirement by expending a portion of his
body water stores, and a tendency to decreased bodv water
concentration results The earliest signs of decreased body
water concentration are thirst and oliguria Later signs are
hemoconcentration, fever and cireulatory failure

Patients under severe stress as a result of acute illnesses
often lose the eapacitv to excrete the highlv concentrated
urine (07 ce /mOsm.) that ecan be formed bv patients not
In stress These patients need more flud to balance ther
minimal water expenditures

Simple dextrose solutions are apt to mduce water mtoxi
cation m anyone 1f they are given more rapidly than 2,700
cc /sq m /24 hours The danger of imnduced water mntoxica
tion 18 imereased considerably when patients are given such
commonly used drugs as morphine or its derivatives or
barbiturates In this circumstance tolerance to simple dex
trose solution mav be reduced to 1100 ecc./sq m./24 hours
The addition of as httle as 80 mOsm. of morgame solute
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(e g., 40 mEq of total base) per L dextrose solution will
ncrease tolerance severalfold

Isotomic saline m dextrose solution 18 incapable of caus-
mg water intoxication but 18 8o rich 1n norgame solutes
and so poor 1 phvsiologically free or available water that
as much as 5 L /sq m /24 hours mav be requred to meet
the mmmal mamtenance water requrement of patients un
der scvere stress. Admmstration of this much sodium chlo-
ride (48 Gm. or 750 mEq /sq m./dav) 18 apt to induce ex
cessive edema formation In faet, patients under severe
gtress given 13otomie saline solution can paradoxicallv show
excess sodinm chloride and water retention (edema forma
tion) while suffering at the same time from water defleit
as shown bv hvpertonieitv of bodv flmds and ohguria

The difficulties inherent 1n parenteral use of either solu
tions of dextrose in water or dextrose in 1sotomic saline
can be reduced by the use of one-half to two-thirds 1s0tome
saline 1n dextrose solution (ne, 2 parts of dextrose m saline
solution plus either 1 or 2 parts of dextrose in water) Such
solutions appear suitable for the mmtial hvdration of most
severelv sick patients. However, these solutions are inade
quate for prolonged therapv because thev lack 1ons essen
tial for repair of intracellular deficits

Solutions contaming ntracellular (K, PO,) as well as
extracellular (Na, Cl, HCO,) 1ons 1 physiologically toler
able amounts can easilv be constructed. Resnlts obtamed bv
mfusion of hvpotomie multiple electrolvte solutions at rates
of 1.5 to about 835 L /sq m./24 hours suggest that thev
mev have wide usefulness in helping patients with basieallv
normal endocrine renal homeostatic svstems to cure them
selves of disturbances in flmd and electrolvte metabohsm
Newborn infants and patients with advanced nephnts, car
diac failure, Addison’s disease, diabetes mnsipidus, hvpopara
thvroidism or marked dehvdration with reduction of eiren
latorv and renal efficiency mav not tolerate these multiple
clectrolvte solutions.

Nonprotemn Nitrogen Changes in Serum and Plasms of
Rats Following Thermal Injury Hvman Rosen and Stanlev
AL LevensonS (Med College of Virgima) utilized ultra

(3) Troc. Boc Exper Blol & Med 83 919 May 1953
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filtrates of plasme and serum from normal and thermally
mnjured rats mm a study of nonprotein mitrogen changes
after thermal mjury Rats were burned deeply over ap-
proximately 309 of the body surface and blood was col
lected 1112 hours afterward. Absorption spectra were ob-
tamed before and after in vitro ultraviolet irradiation of
the sernm ultrafiitrates Changes noted in the spectrum of
gerum ultrafiltrate 1p 1njured rats are conmstent with a
qualitative and/or quantitative modification 1n sernm amimo
acids, free and combined, and with the appearance of
purine-conteining compounds

In burned ammsals, there was a rse m plasma urea and
free and combined amino mitrogen. Almost the entire
creasge 1n fiitrable mitrogen in serums of rats after thermal
myury consisted of urea and freo and combined amnoe m
trogen 1 their normal relationships Specifie amino com
pounds were measured by 1on exchange chromatographie
and colorimetric ninhydrin technics The results obtamed by
these methods for the amino acids of plasma ultrafiltrates
1n normal rats were similar to values obtamed bv others
for rat plasma amino acid with the use of microbiologie
technics. In the plasma ultrafiltrate of mnjured rats, there
are ncreases of some amino acids, particularly tyromme,
phenylelamine and histidine, whereas values of other amino
acids decrease Quantitatively, most of the increase 1o
amino mitrogen 18 made up of a foropeak (tanrine?) and
an amino acid conjugate The amino acid conjugate 1n
cludes a large fraction nnaffected by hydrolyss and a few
of the common ammo acids The compomtion of the con
Jugate 18 sumilar 1n normal and injured rats
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Experlences with Intravenous Alcohol Therapy are re
ported bv G Grundmann® (Umiv of Tiibingen) Alcohol,
beeanse of its wide therapeutic margm of safetv with re
gpect to breathing and circulatorv centers of the bramn, mav
be used successfully in the relief of postoperative pamn, as
a morphine substitute

To obtan anelgesia, a 7 10% solution of alcohol was given
mtravenously Higher concentrations, because of resnltant
thromboms, embolism, hemolvms and kadnev damage, are
dangerous The dezired effect 18 achieved with 16 ce./hour
Total daily intake immediately after operation totaled 100-
180 Gm within 24 hours The aleohol was infused at a rate
of 40-80 drops/minute For more rapid effect, 150 ce. of a
7% solution was given within the 20-30 munutes 1mmed:
atelv after operation. Vitamins, sulfonamides, chlortetra
cychine and oxvtetracvelme were added to the infusion
flud without loss of therapeutic strength of anv substance,
Procaine should not be given at the same time as sulfonam
1des

The nutritive effects of aleohol were obtamed bv the ad
minwstration of 100 ce glucose, 35 cc. of 96% aleohol and
dustilled water to 500 cc. Use of 1,500 cec of this solution
withm 21 hours provided the patient with 1,935 calories
Erotems were supplied bv the admmistration of 500 ce

lood

Aleohol 18 an antiketogeme substance Postoperative aci
dosis, of great mgmficance to the surgeon, mav be caused
by ketone bodies, the products of mtermediate metabolism,
or the circumstances that cause shock. When caused bv
ketone bodies, alcohol-sugar infusion 18 specific therapy

Aleohol hag an analeptic effect and mev therefore be ad
ministered 1 shock and collapse It causes vasoconstriction
n the splanchnic area and icreases blood pressure and
mimute volume It 18 recommended in angina pectoris In
cardiae patients, the addition of flmd should be ebout
T(8) T 14t chir acta %0 8071 March, 1053
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1,000 cc /24 hours, not more Strophanthin may be added to
the solution A slight inereass 1n pulse rate and a 0510
degree drop 1n temperature results It has a diuretic effect.

In fatal poisoning the blood content of aleohol 18 5%,
as against the 0310% resulting from alcohol therapy
Children have not been given this therapy, nor have pa
tients with epilepsy or gout In 80 gallbladder and other
bile passage operations, no 1ll effects were noted.

Protein Metabolism of Burgical Patients 1s discussed bv
F E Revers and C Eikelenboom? (Univ of Utrecht) Post
operative examination of plasma protemns in a large number
of patients has made 1t clear that 1n many there 1s a redue
tion 1n the albumin fraction. In most cases 1t scems possible
to infer a low albumin percentage from low ervthroevte
and hemoglobin levels Since plasma protemns are constantly
m balance with the body stores, some 1dea of the protemn
reserve stocks can be obtamed by ascertamng the plasma
protemn level. Especially in surgical patients the protem
balance 15 endangered with hvpoalbuminema causmng ede
ma, poor wound healing 1ncreased sensitivity to shock and
lowered remstance to mfection.

The negative mitrogen balance seen postoperatively 18
duo not to mereased mitrogen loss but to decroased mtrogen
mtake Post traumatic protem breakdown 18 no longer seen
1 modern operating technic, becanse trauma 18 reduced to
a mmmum by preoperative treatment, proper operating
techmie, modern anesthetic agents, transfusions before and
during operation and prophylaxis agamnst infection It 18
necessary to combat the comsequences of mtrogen loss b¥
means of good nourshment postoperatively Adequate nour
1shment may keep the mitrogen balance mm equibbrinm

In administration of nutrients, the oral route 18 preferred
to the parenteral. Blood transfusion, infusions of plasma or
albumin can rase & low protein spectrum for only a short
time They are smitable only in urgent cases, immediately
before and after operstion If postoperative nourishment
cannot be given by mouth, recourse should be had to the
ammo sacid mixtures the caloric value bewng of primary
mportance The wusunal amino acid glucose mixtures are

(7) Arch htr oem) § 81 107 1983
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hardly smtable because of their poor calorie value Addi
tion of aleohol affords some 1mprovement A 75% aleohol
mnfusion with 5% protemn hydrolysate and 5% glucose has
a calorie value of 820/Li Addition of fat emulsions to glu
cosc amno aeid mixtures will probablv solve the problem

WOUNDS AND WOUND HEALING

The following series of srticles on burna is especially mteresting because
1t ilustrates the different emphasls which is placed on vanons aspects of
the treatment by different surgenns. For example, Jackson is particalarly
interested in_the Tuﬁon of mnfection and in & means of diagnosing the
depth of the burn, 10th: and the Mayo Clinic group of Coventry and Logan
emphasize especially the metabolic aspects of treatment. Barrett Brown and
his associates have made sn important contribution by showing how acute
humlunbecomdtmligo by homografts which are obtained con
veniently at autopsies. Wilde and Derry make a plea for the use of tryptar
in the debridement of hurns for early skin grafting—FEd.

Treatment of Burns Exercise in Emergency Burgery Ac
cording to Douglas MaeG Jackson® (Birmingham), the
complhications of burns are responsble for the mortality and
morbiditv of burng, shock being the commonest cause of
death and infection mnext. Searring 18 the chief cause of
preventable deformity and disability All compheations are
easier to prevent than to ecure Bhock can be prevented bv
early and adequate restoration of flmd and infection bv
protection of the burn against colomzation with pathogente
baeterie, 1mmobilization and earlv grafting Contractures
and fibrosis may largelv be prevented bv earlv elevation,
prevention of infection, correct posmtioming of the patient
and carlv debridement and grafting Results of treatment
are measured by mortalitv, healing time and disability

Of 2,022 severelv burned patients hospitalized, usuallv
withmn a few hours of mnjurv, during 1948-52, 104 died. The
death rate mereased with the age of the patient and the ex
tent of burned bodv area. Of 87 whose deaths actually were
due to burns, 46% died of shock 33% of infections, 4% ag a
result of surgerv and 7% of miscellaneous causes In 90%
of the fatal cases cause of injurv was flame burn

(8) Ann Roy Coll. Burgeons England 13 238 187 Octcber 1983
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Healing time was considered as the time from mjury to
complete epithehalization and separation of all seebs, Of
1,578 burns, the mean healing time for partial skin loss was
20 davs, for complete skin loss 51 days and for extenmve
burns requring shock treatment 72 days The mean heal
mg time for full thickness burns of less than 2% surface
area, with primary exeision and grafting, was 34 davs and
withont primary excuon and grafting 46 days

Asgessment of disability mcluded anatome function and
industrial fitness Of 743 patients, 90% regeined full func
tion of the burned part Of the 75 patients with mpared
function, 56% returned to their previous work and 25%
returned to suitable work. Two tlurds of the disabling
burns oceurred during unconsciousness or were caused by
nflammable liquids, molten metal or electric contact. The
meidence of impaired funetion mncreased with age and was
four times as common m the upper limb as in the lower

The treatment of burns 18 an cmergency The value of
primary excision and grafting for a small full thickness
burn lies 1n the provision of quick and sound healmg When
8 jomt 18 opened bv a deep burn, infection and ankylosis
almoat certanly follow unless emergency cover 18 obtamed
with some type of flap Necrotic tissue, hematomas, dead
spaces and open channels of infection cause fibrous tissue
which results in twisted and frozen joints Old burns can
be treated by immobilizing the part in the position of fune
tion until readv for defimtive surgery The burned ares
should be covered by a graft as soon as possible Exposure
treatment 18 reserved for burns of the face and buttocks,
since they cannot be covered efficiently YWhen there 18 no
special mdication for open treatment, clogsed dressings areé
preferred for full thickness skin loss burns.

Facihties required for sdequate burn therapy 1include
ambulance gervice, adequate number of beds, separate op-
erating room, 24 hour staff duty, separate shock rooms
and facihities to mimimize bacterial contaminetions The
last ncludes early first aud, segregation of recent and old
burns before dressing effective bacteria proof dressing ap-
propriate local and general chemotherapy, infrequent dress
mgs air conditioned dressing rooms and early operation.
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Scparate burn units for the treatment of burns provide
patients with better treatment and are economical becaunse
they provide shorter healing times and less disability Gen
eral surgeons and plastic surgeons should co-operate 1
treatment

Diagnosis of Depth of Burning Douglas MacG Jackson®
(Birmingham) undertook to find phveical mgns for earlv
diagnosis of depth of neerosis m burns, since the treatment
of choice for burns destroving the whole thickness of skm
18 primarv excision and immediate skin grafting

Most burns and scalds arc deepest 1n the center and most
shallow at the periphery, so that the appearance tends to
be one of concentric zones. The appearanceg during the first
week are due to the state of the superficial capillaries and
the blood m them and indicate mtenmty of burmng onlv
In the next two weeks the superfictal necrotic layers of
the dermis separate and the deeper lavers of the slan are
exposed These appearances have a defimite significance with
regard to depth of burnmng

During the first dav after injury the burn 18 character
1zed by three concentrie zones which illustrate three degrees
of intensity of burning (1) The zone of hvperemia blanches
on pressure and becomes cvanosed with the rest of the limb
1f 2 cuff w apphed proximal to the burn for 10 mmutes
The rzone becomes a deeper red by the fourth day and 1s
drv and healed by the seventh (2) The intermediate rone
of stams 15 1mtiallv red and blanches on pressure On appl

cation of an exsanguinating tourmiquet, the zone becomes
white and, on removal, color returns as 1t does to the rest
of the hmb If the cirenlation 1s arrested for 10 minutes,
:chnz%x;c;otge:tixx‘l:nr:;xgm;l;ed while the rest of the normal

8 suggests that oxvhemoglobin

m thig zone 18 not reduced but that metabolism 1x much

diminished or has ceased B the end of 24 hours, cireulation

in the superficial vessels has ceased Between the third and
seventh davs, the red and white mottling of the zonea of
stasia turns whit

et d“' e (3) The central zono of congulation 18

\meli ‘::Ztehebg‘u;;;lll:;;atc obliteration of the lumens of the

piliary plexus and the eapilary loops
) Dt J Burg 101588 508 Mey 1053
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The appearances of the intermediate and central xones have
no sigmficance 1 diagnomis of depth of burming Imtial
white coagulation of the skin does not necessarily imply
foll thickness loss

In the second and third weeks epithchiahization begins.
Abundant speckling in the second week means that the
lesion will be covered with skin of good texture mn the next
two weeks A central arca of scattered or no speckling with
n a sorrounding zone of abundant speckling should be re
garded as virtually complete skan destruction, and grafting
should be undertaken without delay

Burns are tested for sensitivity to pmnprick with a sterile
hypodermic needle held 1 a sterile hemostat Anv appre
ciation of pain, as opposed to touch, sgmfles partial skin
loas only, whereas full thickness losses are alwavs analgesic.
Analgesia associated with deep partial skin loss 18 more
common on the face, scalp, palms and soles than on areas
of nonspecialized skin. Analgesia 18 common 1n superfleial
burns cansed by alkalis and acids

Burns with molten or red hot metal are almost always
full thickness. High temperature hquids usuelly cause mixed
lesions Acid burns frequently cause partial thickness skin
loss even though thev mav be white and analgesic 1mme-
diately after injury

No physieal sign of full thickness slan loss appears during
the first week 1f 1t was not present on the day of burnng
The optimal time for grafting 18 as soon as the lLmts of
full thickness loss can be diagnosed and not later than
three weeks The more extensive the burn, the more 1mpor
tant 1t 18 to keep to this timetable

Treatment of Severe Thermal Injury Its Development
and Accomplishments during Past Century II. Carl A.
Moyer! (St Lows) analyzes two methods of treating burns.
In the first an occlusmive thick laver dressing was apphed
over dry fine meshed cotton gauze without debridement
and with salime irrigations only if the wound was covered
with detritus Morphine twas given intravenously as needed,
mjection of Hartmann's solution was started and whole
blood transfusion begun A cold salt solution, 4 Gm sodram

(1) West. J Barg. 62 107 120 Febroary 1034
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chloride and 152 Gm sodimm bicarbonate per quart, was
the only clear flud pernutted orally Penicilln was admm
istered parenterally Dressings were changed under aseptic
tcehme after 8 14 devs Pvruvie aeid paste was applied
after the first dressing Skin grafting was done as soon as
possible Blood was given to maimntain hemoglobin concen
tration above 10 Gm./100 ml Burns in the second secries
were treated with plasma according to hematocrit and body
surface rules, the wounds dressed with occlusive dressings
overlving sulfathiazole covered gaure Blood was given only
after fall of hemoglobin or red cell count to anemie levels,
and water was permitted ad ib No pyruvie acid was used

Onlv persons under 61 vears were meluded 1n the analvsis
because of the mordinatelv ligh mortality from burns m
the aged A thermal mjyuryv of 13% of the body 18 attended
with a mortalitv of 50% 1n those over 61 while one of
46-56% 18 necessarv to produce a 50% mortalitv 1n younger
persons. Onlv burns or scalds involving more than 25% of
the gkin were ncluded

Mortality 1n the first series was sigmfleantlv less, 28 6%
than in the second, 58% The greater therapeutie efficacy of
blood and saline golution over plasma 18 aseribed to greater
effectiveness 1n combating shock Persons with large burns
dio more glowlv and fewer die when blood and buffered
saline are used to treat peripheral cireulatorv failure The
mean length of Life after a 75-90% burn was 6 13 dais with
the first method and 079 davs with the second Burns of
46% of the bodv surface kill 505, of these treated with
plasma, while an mnjurv of 56% 15 requred to kill 50%
treated with blood and buffered saline There 13 no differ
ence m mortalitv between the two methods for burns of
1540 and 65 1005 of the skin.

Further 1mprovement m burn therapv will come from
nigd application of aseptie technie, knowledge of metaholic
defects from gkin destruction, shorteming of the time before
a vieble covering 18 applied to a full thickness mnjury,
acqmsifion of bame knowledge of biochemieal effects of heat
and radiation on the skin and reduction of the chances of
bemg burned.

Aorphme should be given intravenousls for pam after
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peripheral circulatory failure has been overcome Intact
blisters aro left alone Detratus 18 removed by flooding with
saline solution. If treated by exposure, the patient 18 placed
on sterile sheets over sterile immpervious covering If the
burn 1s dressed, drv flne meshed gauze 1s preferred for
mtial dressing, covered bv smooth layers of absorbent cot-
ton wool or waste with a snug form fit cover Dressings are
left 1 place 10-14 days or changed earlier 1f there are signs
of gepsis or increase 1n tenderness on hght pressure Applh
cation of pressure mav do more harm than good.

Aims 1n treatment of shoch are to mamtam mnute vol
ume blood flow, volume of extra and mtracellular flmd
and composition of these fluids m ranges which will sustamn
Iife Mlild peripheral circulatory falure s treated with
buffered saline solution and severe faillure with blood trans-
fusions Salts are added to drinking wator to prevent dilu
tion of bodv salts and water intoxication. Enough bleod
and saline ars gven to (1) mamtain normal mental orien
tation, (2) permit mtting without vertigo, tachyeardia, v
potension or syncope, (3) sustein urine flow 1n excess of
10 ml /hour, (4) stop vomiting (5) maimtam a firm pulse
and (6) warm the toes, nose and ear lobes

Emergency Treatment of Burns in Children. Aark B
Coventrv and Qeorge B Logan? (Mayo Clhime) believe that
treatment of the acutelv burned child does not differ ma
terallv from that of the adult. Differences 1n age, sire and
flmd &nd electrolyte reserve must be considered The abil
1tv to withstand an extensive burn 15 inversely proportion
ate to age Hosprtalization 18 recommended for deep burns,
burns nvolving & surfsce equal to one extremity or more
and for imfants under 2 vears (odemne, morphme and
demerol® are used to control pain, which 18 usually tran
slent Severity of pam and effect of the drug on the child
are the gmides to adequate dosage Tetanus antitoxin or 8
booster dose of tetanus toxoid should be given when the
patient 1s first seen

The child should be observed for signs of shock. Whole
blood 18 the best agent for treatment as 1t provides ervthro-

(2) Postgrad Med 15 130-186 Felwmary 1054
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evtes to replace those hemolvzed and the additional serum
required

Fluid, food and electrolvtes are required for daily nceds
and to replace losses at the burn mite or by vomiting If a
nasal tube 18 used 1t shonld not be left in place more than
tour or five dnys, to avoxd uleeration of the lower esopha
gus A helptul rule in determming amount of flmd to ad
mimster 18 that of Evans, who gave 1 ce electrolyte solu
tion and 1 ce collowdal solution per kg for each 15 of bodv
surface burned In addition, 30-60 ce of 5 glucose per kg
18 gnen orally Urme output of 25 ce an hour indicates
adequate function Physiologie sodium chloride and Ringer
lactate solutions are recommended. To avord water mtox
cation, Mover's solution (3-4 Gm. sodium chloride or 1 tea
spoonful, 152 Gm. sodium bicarbonate or 2§ teaspoonful,
and water, 1 qt) 18 mven orallv instead of pure water
Blood chloride valmes shonld be memtained at 100-105
mEq /L and carbon dioxide-combining power at 20-25
mEq /L

Cortisone and corticotropin are of value in the stage of
shock not responding to admimstration of blood Thev are
of no value after 48 hours, 1n the stage of toxemia. During
the thard stage, that of anemia and hvpoprotememin, cortr
sone may be harmful, as 1t tends to mask infection If a
surgical procedure 18 contemplated after admimstration of
cortisone, the patient should be protected from adrenocort:
cal msufficiency and shock with cortisone before, during
and after the procedure Peptic uleer and diabetes mav be
aggravated bv cortisone

Burned areas should be handled aseptically and no more
than superfictal debridement practiced. The burn may be
treated bv the open method with the patient on a sterle
sheet m a comfortably warm room, or by the closed method
with a bulky cotton dressing overlymng drm, petrolatum 01'-
furacin® impregnated ganze and wrapped with a shghtly
compressing elastic bandage Dreasings are changed every
five to seven dave Antibiotic therapy should be started
immediatels  Penicilin 18 preferred, intramuseularlv, with
streptomvein and/or dihvdrostreptomyemn to broaden the
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bacterial spectrum Adequate nutrition and supplemental
vitamins are essential to good healing

Postmortem Homografts as “Biologic Dressings” for Ex
tensive Burns and Denuded Aress Immediate and Pre-
served Homografts as Infesaving Procedures James Barrett
Brown and Minot P Fryer with Peter Randall and Milton
Lu3 (Waslington Univ ) stress the advantages of using
large sheets of split skin homografts obtained from a single

Pig 3 (top) —Iatient, 17 days after harn

Fix. 4 (bottem, 1.1:) " Postmortem bomografis, placed after eight daye of clesd-
tog areas. vi; :.l two ‘ebi.:f.l after -ppnc-bon Tatient able to walk aroond

Fig 5 (bottom H:ht)—.P tient on way to ﬁml rv.-h.lbﬂﬂluuu with grafts of own
Al “and with restoration of flexion areas, tou and fea

(Courtesy of Brown 4 B, cf 81 Ann. Burx 1:5 18530 Outobar 1963 )

(3) Aw  Surg 138 018 630 October 1053
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patient soon after death, mstead of smaller amounts from
several donors Such grafts mav be used mmmediately or
stored for several days, either folded and wrapped in saline
gauze and kept at about 4 C, or 1n 10% serum The aunthors
envigage a central regstrv and collecting agenev, not un
hike the blood banks, if further studv of methods of pres
ervation make the plan feamble

“Takes” of homografts occur as with autografts and,
although blood groups seem to have no effect on the “take,”
1t 1% possible that the closer related a domor and recipient
might be, the longer persistence might be expected. Perma
nent persmstence has not been achieved in man except be
tween 1dentical twins. The weehs of persistence afford a
viable bodv covering, respite from pamn and fluid loss and
lessen the extenmve care Such a “biologic dressing” mav
be lLifesaving 1if, during the respite, the patient produces
good healmng on his own part and recovers enough to per
mit transfer of autografts from his own bodv to remaming
open areas (Figs. 3-5)

Partial thickness burns algo might be dressed with split
homografts to provide surface coverage until there 18 per
manent heahing Repeat sets of grafts have been used up to
six times 1n the same patient Large solid sheets of grafts
are far more advantageous than small pinch or rectangular
gralts

Autografts are done ax scon as the patient can endure
the procedure and when the wound 1s clean enough and
there 18 available skn

Sphit grafts should not exceed 14 14 skin thickness of
the area and mav be taken bv anv of the usual methods.
The thicker the graft, the less chance of take, and as the
grafts are temporary, thickness 18 not required

Enzymatic Debridement of Burns Tryptar According to
N John Wilde and George Derrvt (Fresno, Calif ), of the
three phases m the care of a burn patient, the first (1m
mediate treatment of shock) and the thurd (grafting of the
burned area) have been standardized, but the second phase
{the mterval between control of shock and grafting of the

(4) Tlast. k Reconstrect. Sorg 12 131 137 Acrost 1053
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burn) 18 still prolonged and no standard method of hasten
wmg the healing of the burn exists Although various agents
have been used to debride the burned skin and allow graft
mg of the burn, no agent for wide and general use in the
debridement of fresh burns has yet been found The authors
report on the use of tryptar as a debriding agent 1n a fresh
burn Tryptar 18 purified, orystalline trypsin and works
best at pH 6 8-7 5, the usnal pII of the burn surface Boren
son’s buffer solution 18 supphied with tryptar m the event
that the pII of the wound 18 not exactly right

Man, 50 was hospitalized for second and third degme horns of
the entire left leg from ankle to groin 20 hours after injury Petro-
latum gauze pressure dressings were npplied to tho entire leg exeept
for two areas, one of 4 X4 1n on the lateral aspeet of the thngh
and one of 4% 8 1n on the lateral aspeet of the lower leg Half
the arca on the lower leg was eroas-hatched with ineimons down
to the dermis. Tryptar was then applied as a dust of the dry erystal
line enzyme to the exposed area on the upper thigh, which was mowst
from scrous weuping It was applied to both cross-hatehed and not
cross-hatched areas on tho lower leg as a solutton i the buffered
diluent by molstoning dresmngs which just covered it. A waterproof
dressing was applied over both areas. Tryptar was appled overy
three hours, day and night

Watlun four dayas, rome digestion of the burned slan was noted
in tho arcas to which tryptar hnd been applied The 10th day after
the burn 1t was posmble to apply split thickness skun grafts to the
aren on the lower leg treated with moist dressings. The erea on the
upper thigh which had been dusted with the erystalline preparation
was not ready for grafting until the 16th day The burn eschar on
the leg not treated with tryptar at all was still adherent at this trme
and did not slongh enough to permut skin grafting until the 2ist
dav All of the skin grafts resulted 1n 100% takes

Tryptar produced no discomfort of eny kind and the pa
tient was perfeetly at caso rt all times Application of the
dressings was neither complicated nor prolonged, and the
mstillation of tryptar, whether in solution or dust, was also
viry aimple There was no reaction of any kand The tryptar
had no effect on normal surrounding tissue The only dis-
advantage 15 the cost of the preparation but, since 1t cuts
the longth of hospitalization 1t consmiderably decreases the
total expensc to the patient

Thermal Burns from the Atomic Bomb Herman E Pearse
and Tarry D Kingsleys (Univ of Rochester) conducted

T7(E) FHurg Gyoee L Olwt 08 3A3 804 Apel]l 1054
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thermal burn experiments at the detonation of atomic
bombs 1n which amimals were exposed behind clear quartz,
timmg ehutters, filters and fabrics m stations located at 14
different distances to cover the range from 1.1 to 43 cal
ories/eq cm. Results ranged from no burn to a char Test
amimals were 91 white pigs, 8 black pigs and 15 dogs The
white pigs proved the most satisfactory smnce fine grada
tions of color or coagulation of the skin were more readily
detected The amimals were anesthetized with urea urethane
mjected traperitoneally

The amimals demonstrated, for the first time, the charac
teristic gross and microscople pathologie picture of primary
burns from the atomie bomb The lesions closelvy resembled
those caused by laboratorv radiant epergy sonrces In the
laboratory, the time and intenmtv values of energv from
the carbon arc have been obtamned for burns of different
degrees of severity i the white pig By using these values,
the burnsg from the atomic bomb radiation could be assessed
1 terms of applied thermal energv

No burng were produced 1n any animal through the filter
transmitting only ultravielet hght The burps received be
hind filters transmitting visible and infra red ravs were
about equal m gevenity Dark-colored amumals had a deeper
burn than white ones No burns were produced by the 1m
tial flash dunng the first 20 25 milliseconds Burns ereated
by the second maximum or fire ball were eqnal 1n severity
to those caused by exposure to the total thermal pulse At
earlv tests, bv means of e shdmg shutter, the burn was
found to be caused i the first 14 second after detonation
of the bomb At subsequent tests, using a more refined tim
ing shutter, 1t was found that (1) the skin burns produced
i the period between 0.1 and 0.2 second after detonation
were the most severe of anv bv a 01 second 1nterval of the
thermal palse, (2) the major severitv of thermal burns
was attained within the first 03 second and the maximal
severity within the first 05 second after bomb zero, and
(3) no burns were produced after 06 second if the skin
was shielded before that time These results indicate thst
evasive action 18 of little value

There was good relationship betsreen the measured ther
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mal energy and that determimned by evaluating the slkan
burns from laboratory standards during the first 0.2 sec
ond After this, the measured values were always signift
cantly lugher No difference could be detected between the
severitv of the gmall and large arce burns when sustained
m the same ammal or In different animals at the same
station. Further experiments are being done to determine
tho protective power of fabries

[This fascinating work Is, of course, yery important from the standpoint
of defense against atomic bombs. Of particular interest were the ﬁnxl‘:lp
that the skin burns produced in the period between 0.1 and 0.2 second after
detonation were the most severe and that no burns were produced fn ex
Eﬁmmul animals through the filter transmitting only ultraviolet light—

Determination of Tensile Strength of Healing Wound as
Olinjcal Test Ph. Sandblom, P Petersen and A. 3uren®
(Umv of Lund) measured the tensie strength of a test
healing wound 1n 28 patients m an attempt to estimate the
patient’s healing power preoperatively An apparatus (ten
siometer) was constructed to establish the tensile strength
of the wound Every petient underwent two measurcments
1n adjacent sections of a test wound 5 em long on the flexor
surface of the forearm. Tensile strength was measured five
deys after the wound was nflicted Values mn the two de
terminations in each patient were smmilar although they
differed from patient to patient Further studies are bemng
made with the tensmometer

[This is an ingenrous method of determining the tensile strength of a
healing wound when there may be some fear of the potential healing ability
of the wound—Ed.]

Utilization of Bulfur Amino Acids during Healing of Ex
perimental Wounds, Martin B ‘Wilhamson and Herbert J
Fromm? (Lovola Umv ) consider the uttlization of cystine
bv regenerating wound tissue and 1its relation to the fune
tion measured by the healing index The regeneration of
tissue during the healing of wounds has been shown to be
greatly accelerated bv the addition of methiomine to the diet
JMore recently, the rate of healing of experimental wounds
was found to inerease to the same extent when eqmvalent
amounts of either eystine or methionine were admimstered

(6) Acta chir scandine 105 262 257 1983
(7) Proc Boc. Exper Blol & Med 83 310 333 June 1933
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Smee conversion of methonine to evstine 19 wrreversible m
wivo, this work indicates that evstine 18 the hmiting amino
acid i the healing process

Two groups of rats were maintamed on a 0% protem
dict for five davs before wounding After wounding, the
0% protemn diet wns supplemented with 60 mg dl alanme/
100 Gm diet 1n one group and with 100 mg dl methionme/
100 Gm diet 1n the other A eircle of skin 3 cm 1n diameter
was removed from the back of the nech down to the fascia
Two davs after wounding subeutaneous mnjections of 085
mg S* labeled 1 metlnommne were made One third of the
ammals 1 each group was killed on the 5th, 8th and 12th
dav after wounding Samples of regenerating wound un
wounded skin, liver and muscle were taken and analyzed
for total sulfur, total mitrogen and cvstemne plus evstine
In addition to deterriming the total S5* in the samples,
aliquots were partitioned mto cvstemme plus cvstme and
noneystemne plus evstine fractions and the §** determined
m the fractions

There was a marked increase in the 5* content in the
regenerating wound even when the 3* content of the other
tissues was decressing The regenerating wound tissues ac
cumunlated cvstine quite rapidly, whereas the concentration
of methomne increased at & more leisurely rate In the
hiver and muscle there was a pronounced decrease in the
methiomne concentration but the evstine remained essen
tinlly unchanged. This might indieate that the Liver and
mugele methionine sulfur are the principal sources for the
wound sulfur It would also follow that a large portion of
the metabohzed lhiver and musele methiomine 15 converted
to cystine or evsteine, which mayv be ntilized bv the regen
erating wound

The rate of healing (as measured by the healing mdex)
18 i".l'hfhunk::ntv;orfl zi;hc eystine content of the wound tisyue

0 18 Y m

:_bc[ Jhahn:'uf wounds, ﬁmuﬁﬁ:liﬁﬁmpc::umk‘;ew:ﬂé;: TLE?:

factors involved. This m that
the chemistry of wound helllnp—}:d_]“m we must know more about
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Preoperative Preparation of Bowel with Neomycin mn 50
patients 18 reported bv John H. Davis, Ludwig R Kuhn,
Joseph R. Shaffer and Wilham H. Amspachers (Brooks
Armv Med Center) Half of them were given 1 Gm. everv
4 hours orallv for 24 hours before operation. The other
25 received a single 4 Gm dose orally 24 hours before op-
eration All patients were on a low residue diet and saline
catharsis for three days before surgery Some received
enemas when mdicated

Neomycm effectivelv suppressed mtestmal bacteria 1
most cases without evidence of development of remstant
forms Results were better with the single dose of neomv
cin. Overgrowth of veast or fung was not evident. Toxieitv
from absorption of the drug did not occur Neomyemn
causes the stool to be liquid or semiliqmd, thus amding m
elimmation of solid material from the colon There was no
evidence that bleeding, clotting and prothrombin times
were prolonged by suppression of the intestinal bacteria.

Neomycm appears to be the most effective antibiotic avail
able for intestmal preparation but 1t must stand the test
of time as final proof of 1ts effectiveness

Use of Erythromycin in Oertain Surgical Infections Ed
win J Pulask and Sigmund A Wesolowska® (Walter Reed
Gen’l Hosp ) state that erythromycin 18 active 1 vitro
agamnst most gram positive cocer irrespective of whether
they are senmtive or resistant to other antibiotics (except
carbomyein) It overlaps penieillin in 1ts antimicrobal spec
trnm The antibiotte orngnallv available in capsules,
now mainly supplied m 100 mg enteric coated tablets for
oral use, 1t can also be given intramuscularly or intrave
nously Once m the blood stream, the drug diffuses nto
ascitiec and pleural flmids and through the placenta. The
level m the cerebrospinal fluid 18 from 14, to Y the serum
concentration. Ervthromyem 18 concentrated m the normal

(8) Surgery 35 434 439 March 19 4
(8) Burg Gyoee. & Obst. 98 5581 Januar; 1084
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hiver and excreted mto the biharv tree wm active form
About 16% of the admimstered dose 18 recovered m the
urme Thernpeutic concentrafions can be detected m the
prostatic seeretions after ingestion of 500 mg Erythromven
15 onlv partially absorbed from the gastromtestinel tract,
and the unabsorbed drng has a suppressive effect on sus
ceptible gram positive fecal organisms

Ervthromyein was given to 60 adults with varous nfec
tions It was used m many nstances only after other anti
bioties were 1effective and culture sensihivity tests re
vealed the causative organisms to be penicilhn resistant
AN penieillin resmstant, gram positive coecel Were ervthro
micin gensitive

The usual dose was 400 mg every 6 hours, in capsule
or tablet form, and total dosage varied from 4.8 to 96 Gm
The drug was given for 442 days. Erythromyen concen
tration, determined 1n more than 50 different sernms about
two hours after ingestion, was over 03 pg /ml 1 82% and
over 1.2 pg /ml 1 64%

Of 26 patients with staphilococeie infection, 18 were
benefited Failures were associated with emergence of drug
resistant orgamsms or the nature of the lesion Of five pa
tients with infections caused bv streptococer or by strepto-
cocer and staphylococel, three showed a good response, one
an eqmivocal response and one did not respond. Of 22 with
gemtourmnary tract mnfections, 3 had excellent, 7 good and
8 equivocal results 9 did not respond Of seven patients
with mixed infections caused bv gram pomitive coeer and
gram negative baeilll, one had a good response, three an
equivoeal response and three no response

Of the 60 patients treated, 53% were benefited, whereas
47% had an equivoeal or no response Of the patientis with
staphylococeic nfections, 70% were benefited Ervthromy
o was found to be benefieial when the ceusative organ
18ms were erythromyein sensitive 1 early goft tissue mnfec
tion, acute nfechons m bone with a good blood supply,
septicemia, penicholanmtis with adequate dramage of the
biliary tree, acute prostatitis, acute epididymitis and staphy
lococeie enteritis The therapv was of little or no benefit 1
soft tisxue infections caused bv ervthromyein resustant or
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gamsms, mixed infections contaming erythromy ein remstant
bacteria, infected wounds with unsequestrated necrotic tis-
sue, late subacute bacterial endocarditis, chrome prostatitis
and cmpyema.

The only untoward effects of orythromyecm were gastro-
mtestinal disturbances consisting of epigastric pain, nauses
or mild diarrhea, which occurred 1n 21% of patients None
were severe enough to warrant cessation of therapy En
teric coated tablets caused leas reactions than gelatin-coated
capsules,

A favorable response to erythromycin therapy 18 appar
ont within 72 hours of treatment, although treatment may
be necessarv longer With prolonged therapy, drug resstant
forms mav appear If no benefit 15 observed chimecally by
five days, contmued therapy 1s likely to be uscless Surgl
cal mtervention 18 necessary when necrotic foer are present.

Btatistical and Olinical Analysis of Inflnence of Antibl
otics on Incidence of Thromboembolism was made by H. W
Friedrich! (Umv of Wiirzburg) Clotting and prothrombm
times were determmed and platelet counts made for (1)
48 patients postoperatively before, durmg and after treat
ment with antibiotics, (2) 22 patients not operated on but
miven antibioties and (8) 20 controls not treated with anti
broties The antibiotics either had no effect on the bloed
values or camsed variations similar to those 1 the control
group Friedrich therefore believes 1t unlikely that anti
biotics cause thromboembolic accidents This 18 borne out
also by the statwstical findings, as the number of patients
with thromboembolic complications has not mereased sub
stantially since the mntroduction of antibiotics.

Antibiotics for Surgical Infeotlons of Gastrointestinal
Tract Edwm J Pulaskn? (Walter Reed Gen'l Hosp ) states
that the understanding of host parasite and antibiotzc para
site relationshps and antibiotic host interactions 18 neces
sary for mtelligont managoment of gastromtestinal infec
tions Host parasite relations can be upset by (1) intesti
nal obstruction, (2) mflammation of the gallbladder pan
creas and duodenum, (3) migration of the normal intestinal

(1) Artl Wehnechr 8 769 763 Acg 7 1053
(1) Burg, Gynec. k& Obat. 97 353 360 September 1053
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flora or their metabohtes throngh the gastrointestinal tract
which mjures the hver and promotes hepatic necrosis,
(4) ncreased permeability of the bow el wall such as oecurs
m uremia and shock, (5) damage of the bowel wall, (6)
oral antibiotic therapy, and (7) ingestion of large numbers
of pathogenie orgamsms with the production of specific
fections such as amebiasis, dysentery or typhoid The anti
biotic parasite nteractions depend on semmtivitv of the
parasite to entibioties Drug host wteractions depend on the
amount of antibiotic that reaches the infected area, route
of admimstration, state of airculation, especially 1if shock
18 present, and varation 1n concentrations of the antim
otic 1 various organs such as the gallbladder and pancreas
If the eystic duct 18 obstructed, antibiotics mav not reach
the gallbladder in sufficient concentrations to mhit sec
ondary mvading orgamisms However, the drugs mav afford
protection against the infection and complications of acute
cholecystitia Sulfadiazine, penicillin and perhaps strepto
mvemn reach the pancreas, whereas other antibioties do not

The use of antimierobial agents agemst infections of the
gastromntestinal tract mav take one of three forms (1)
suppression of fecal flora during critical periods, (2) pre-
vention of infection following surgerv, and (3) treatment
of establhished mfections

Suppression of fecal flora during critical periods mecludes
the use of antibioties 1n any condition which results in mul
tiplication of bacteria within the hiver or 1n which liver
hvpoxia or hiver damage mav be aggravated by bacterial
products. The value of antibiotic therapy in acute chole
cystitis 18 questionable Antibioties are used m acute pan
creatitis, perforated peptic uleer and mcute mtestinal ob-
struction

Prevention of imnfectson following surgerv mecludes pre
operative preparation of the bowel with eatharties, enemas
and neomyein with or without sulfathalidine ®

In perforated peptic ulcer and acute pancreatitis mixed
therapy with pentedhin (1,000,000 units) and streptomvein
(1 Gm ) given mtravenouslv at 12 hour intervals mey he
used for prophylaxis agamst infectious complications Chlor
tetracveline or oxvietraevelme (1 Gm ) wmtravenously, with
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or without concomitant oral admnistration of theso drugs,
appears useful for mnfections of the biliary tract due to sus-
ceptible organisms For intestinal obstruction or established
acute secondary peritomits, the aforementioned combina
tion of pemicilhn and streptomycin, or chlortetracyehne or
oxytetracycline used singly, may be effective

New Aurecomycin Dressing Rationale and Use m Treat-
ment of Burface Wounds Joseph A. Tamerm, Wilham L
Metzger and Loms T Wrght3 (Harlem Hosp, New York
City), studied results of the use of over 2,000 new aureo
myem (chlortetracyeline) dressings in the treatment of
such surface wounds as burns, skin graft donor and re-
cipient areas, avulsions, abrasions and uleers The chlor
tetracycline dressing (8X12 m.) 18 4436 mesh sterile sur
gieal gauze impregnated with a base of bland hydrocarbon
oils, cholesterol esters and a ecreaming agent contamnmng &
dispersion of micropulverized chlortetracyclme hydroshlo-
ride (820 mg /dressing) Chlortetracyeline can be used lo-
cally because 1t 18 nonsensitizimg, has a broad antibacterial
spectrum, 18 relatively stable in appropriate vehicles, con
trols dermatoses that occur at wound edges and 18 not de-
stroved by bacterial ensymes, does not interfers with or
writete wound heeling and epithelization, and because re-
sistance to the drug 18 relatively uncommon.

Bacteriologie study of 376 cultures from 77 patients—
65 with burns and 12 with nlecers—disclosed only 4 patients
with no eontammnation n the first cultures In 65% of the
patients the first eultures were contaminated with one or
more of the following potentially pathogeme orgamsms
alpha hemolytic streptococcus hemolytic or nonhemolytic
Staphvlococeus aureus, beta hemolvtie streptococous, micro-
aerophilic staphylococcus Escherichia coli, Aerobacter aero-
genes, paracolon bacillus and Clostridium sporogenes.
Among the 33 patients so contaminated bacteriologie fol
low up disclosed complete elimination of the orgamsms 10
459%, during treatment with the chlortetracycline dressing
There were no untoward reactions nor interference with
wound healing after the use of these dreamings The wound
healed with nnusual speed under the chlortetracycline dress

(3) Am. J Surg 86 315-330 Beptember 1053
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1ng, as might be expected when mfection 18 controlled and
when there 18 no chemical effect to retard epithelization
8kin graft donor stes unavoidably contammnated by adja
cent burn wounds also healed rapidly under the dressmg
The chlortetracycline dressing 18 convenrent, readily avail
able and affords an extra safeguard against the development
of infection which, despite the best possible aseptic tech
nies, alwavs threatens

Olinical Significance of Increasing Resistance of Organ
isms to Antibloties According to Frank L Meleney and
Balbina A. Johnsont (Columbia Univ ), the more often and
the more mdiserimmately any antibiotic 18 used, the more
readily will bacteria of all types develop resistance and
therr progeny, propagating that resistance, fail to respond
to treatment with the antibiotic No chmician, however ex
perienced, ean foretell whether the organisms of anv grven
mnfection are gomg to respond to treatment with anv of the
antibioties, unless he establishes the susceptibilitv of that
orgamism to antibioties in the bacteriologv laboratory

The fllter paper disk method 18 best for the evaluation of
bacteral senmitivity By this method either the specimen of
exudate 1self or a small amount of broth mn which the
specimen has been suspended 18 smeared evenlv over the
surface of a blood agar plate Disks saturated with an ant1
biotic are placed on the surface of the agar after inocula
tion. After overmight incubation some 1ndication of the
sensitivity of the organism can be clearlv shown provided
there 18 sufficient growth to cover the plate The filter paper
disks, 34 m. 1 diameter, absorb 01 eec The concentrations
of the antibioties are 10 umts of pemicilhin, 40 umits of baer
tracin, 100 pg oxvtetracveline and 250 ug each of neomv
e and streptomvem. If the culture 1s susceptible to any
of these drugs, that 18 the drug indicated for the treatment.
1f 1t 1« susceptible to two or more of the agents, one mav
be selected or two or more mav be combined 1 the treat
ment. If there 18 a mixture of organisms in the culture, as
15 g0 often trme m surgieal infections, two antibioties mav
be needed. If the culture 18 resistant to all of the tested
antibioties on the prumarv test secondarv tests should be
TT(1) Burz. Grose. & Obet. 9726 76 Beptember 1083
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made with chlortetracyvcline, chloramphenicol, polymyxin
and ervthromyein If the micro-organism 18 resistant on the
plate to all of these antibiotics, tho inlibiting concentra
tions for each may be established by dilutions rangmg from
100 to 250 umts or micrograms downward m fluid mediums
Often, a synergism between two or more of the antibiotics
may be demonstrated, whereby fractions such as 1§ or ¥,
of the mimmel mhilmting concentration, when combined,
will mhbit the growth of the orgamism This 18 often true
when penieillin, bacitracin or streptomyetn are combined,
but 1t must be remembered that chlortetracycline, chloram
phemcol or oxytetrac) cline may be antagomstic to the other
three antibiotics

NEOPLABMS

Control of Oancer Mortality According to N E MeKm
non® (Umv of Toronte), the age specific breast cancer
mortality rates in Ontarlo show no declmmes but hold per
mstent levels despite an expanding program for control and
many other factors conducive to earlier treatment The mor
tality 1n the Canadian provinces, Alassachusetts, England
and Wales 15 practically identical despite differences i
cancer detection programs The failure of earlv treatment
18 thus established. Smece failure of earlv treatment 18 due
to later development of remote metastases from earler
spread of cancer cells, 1t must be postulated that m most
cases of lethal breast cancer remote spread takes place
through the blood stream before treatment can be 1nsti
tuted and that consequentlv neither early nor extenave
treatment of the primary lesion can effect any material e
duction 1n mortality

The lunitations of histologic study are such that 1t 18
mmposstble to differentiate remotely metastasismg, locally
metastasizing and nonmetastasinng types or lethal and non
lethal types consequently comparability of two or more
gerles cannot be assured and a difference m survivals can

(3) Lancet 1 251 254 Jan. 30 1954
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not b confidenth attributed to difference 1n exther lime or
type of treatment Stage 1 cancer (without axilary

volvement) mecludes eancer of nll dunrations and tumors
suspected of lacking potentiahtv for axmllary or remote
lothal mvolvement. Therefore, survivals mm stage 1 cancer
enses are not relable evidence of survivals in lethal cancer
treated chronologically errlv or n an early stage of develop

ment As decrcasing five vear survivals are found m un

treated caneers of consecutive duration, a decrease 1n sur

vivals 1n treated cancers with mnereasmg pretreatment dura

tions cannot be attributed to delav n treatment Thus none
of the evidence purportmg to show supenority of earls
or different treatment of breast eancer 18 conclusive On the
other hand, critical clhimical and pathologie studies have
shown that the type of cancer determines the outcome. The
bvpothesis based on the findmgs 1n vital statisties 18 there

fore unopposed hy sov conclusive evidence but 18 supported
bv enheal studies from other fields

As the development of metastases, after their implanta
tion, appears to be independent of the primary lesion, there
15 no logieal basis for sssummng that smecessful treatment
of the primarv lesion with its lvmphatics can materally
postpone death.

The very early remote spread explans, as no alternative
does, the sumilarity m survivals obtained with different
treatments, and, along with the lomtatons of stolome
exammation, explains the inconsistencies and contradictions
found thronghout breast eancer hiterature Present evidence
does not provide anv encouragement that effectual control
of mortality from anv major cancer has vet been achieved
Tius does not mean thet eancer or tumor of anv tvpe should
not be treated It does mean that mvestigation and treat
ment should be tempered with an understanding of the hm
itations of both diagnosms and treatment and that claims,
even more than objectives, should be kept within the posst
bilities of performance

The
o et eyt b e ot
be expected from earlier operations, Is not new As long ago a3 1932 (Ann

Surg. 95336, 1932) Lewis and Rienhoff came to practically th
clusion. Many others aleo have arrived af similar r:}du:io;s (%I:B:uc?;
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Surg., Gynec, & Obst. 92 443, 1951 Smithers, Lancet 2 495, 1922, and this
Yeax Boox, pp 96 and 97) McKinnon does not claim any originabty for
hie views and, indeed, he has a bibliography which will scem surprisingly
long to those who think earlier disgnosis wonld be almost a solution to the
cancer problem.—Ed]

Malignant Cachexia, Hugh Donovan® (Birmingham)
pomnts out that although some authorities doubt the exist
ence of a constitutional effect of malignant disease other
than that due to hemorrhage, infection, mechanical pres-
sure, etc., the clmieal picture of malignant cachexa is
clearcut, with recovery m certain circumstances on removal
of the primarv growth. The cardiac and ahimentary muscu
lature and the blood forming organs are most serrously
affected

In the study of mahgnant disease, three problems reman
to be solved (1) the cellular chemical changes that take
place to make the cell malignant (2) the explanation of
the other new properties of the eell, e g, the allity to pro-
duce metastasis, and (3) why the growth klls the patient.

The clinical picture of malignant eachexa 1s one of gen
eral constitutional effect throughout the body Greenstein
has noted that the most striking effect produced m animals
by malignant tumors 18 m the liver In rats with & wide
variety of subeutaneously implanted tumors the levels of
activity of one of the hepatic enzvmes associated with ox
dation, called catalagse and also of arginase usually are
below normal Removal of the growth leads to return of
the normal enzymatic pattern Experimental evidence seems
to mdieate that widespread constitutional effects of mabg
nant growths, possibly on the enzyme svstems which mnflu
ence celluler oxidation or release of energy within the cell,
mav particularly affect the musculature so that finallv &
critical degree of heart failure 1s reached and the heart
stops

Toxieity of the medium bathing a tissue culture of malig
nant cells on a culture of normal cells should be investigated-
The evident effect on energv production and the intractable
anemia 1n malignant cachexia are two hints for future studv
which may be hinked bv Greenstein’s suggestion that there
18 a defect 1n the metabolism of the iron porphyrins

(8) Proc. Ray Boc. Med. 47 27 32 Jawary 1954
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Balfvary Gland Tumors Review of 121 Oases AL V Sir
sat® (Bombay, India) clarifics these tumors as (1) mixed,
(2) adenolymphome, or papillarv cystadenoma lymphoma
tosum, (8) mucoeprdermoid, (4) eylndroma, and (5) ear
cinoma.

The mixed tumors (68 of the 121 cases) are regarded
as adenomas Only 12% undergo mabgnant change There
19 A tendeney to recurrence because of mcomplete extirpa
tion and satellite foer growing after removal of an encap-
sulated tumor The lhterature indicates equal division be-
tween sexes In this series, most tumors occurred 1n patients
20-50 The parotid gland contamed 70% and the submaxil
lary 10% of these tumors

Adenolymphoma or papillary cystadenoma lymphomatosum
was encountered three times, all in the parotid This tumor
18 bemgn and recurrence 18 unusual,

There were 18 cases of mucoepidermoid tumors, 7 bemgn
and 6 malignant The bemign form was characterized bv
ductlike and papillary processes limed by muemn contaming
columnar epithelium end foci of epidermal cells separated
by edematous strands of connectrve tissue and mononuclear
cell exudate The mahgnant tumors had seanty stroma and
mtracelluler muens with promment squamous features aud
numerous mitotic figures The bemgn tumors were elimeally
mdistingmshable from miyed tumors Four of the malg
nant tumors metastasized to cervical nodes, with facil
paralysis in two

Cylindromas were seen 1n seven males and eight females.
The commonest symptom was swelling with pamn 1n five and
facial paralysis i one Permeural lymphaties were mfil
trated in three cases

There were 22 carcinomas, 19 1n the parotid and 3 m the
submexillary gland Outstanding features were extensive
local growth and mnvasion of adjacent structures Metastasis
to lymph nodes occurred m 11 to the lungs mn 2 and to
skull and vertebrae n 1

Prognosis and treatment depend on the pathology In
most selivary tumors surgical excision 1s the treatment of
choice The slow growing mucoepidermoid tumors possess

(8) Indam J Buorg 15 85713 June 1083
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The operation of choice 18 therefore a right hemicolectomy
Of the nme rectal carcinords studied, only two wers mahg
nant, they recurred, metastasized and klled the patients.

The malignancy of reectal tumors appeared to be cor
related with size Tumors more than 2 em. mn diameter
metastasized Radical exeision of such tumors 1s advoeated
and the Bhles operation 1s preferred The authors beleve
that all rectal carcinoids, regardless of sze, have a malig
nant potential, that the formation of metastases 1s only a
matter of time and that tumors less than 12 cm. m diameter
should be excised locally

Of five appendical careinoids, two were found at appen
dectomy for acute appendicitis and three were 1ncidental
findings Although all five patients had a bemign courze,
eppendical carcinoids are also potentially capable of metas-
tasizing

All careinord tumors are grossly ard mxcrpscoplcallv s1m
ilar They arise from cells of the glands of Laberkiihn and
may assume a variety of histologic patterns, all of which
may appear m the same tumor The pattern 18 usually one
of cords, strands and solid nests of cells, or there may be
a palisade type of growth of distinetly columnar cells which
may show & definite orientation, The palisaded strands may
interconnect to form e reticular pattern. The cell cords
often form psendoglandular structures, and defimte glandu
lar acinar formations ere often numerous even in distant
metastases. The cytoplasm of carcmnoid cells typically con
temns numerous eosmophilic granules Grossly yellow tu
mors contain cells with well developed granularity, whereas
n white or gray tumors the granuolarity is not promiment.
The color of the tumors ranges from grayish white to yel
low and reflects the content of such lipids as cholesterol
and leeithin,

Carcinoid tumors characteristically tend to enter lym
phatic channels eerly and expand them by their growth but
to metastasize slowly to regional nodes The smallest car
cinoid tumor examined by the authors was almost undetect
able grossly, had bemgn celluler characteristics, yet had
already penetrated the muscularis of the sppendix and
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filled several lymph channels Many other smell carcinoids
penetrated the musecularis, yet only oue (less than 05 cm.
in diameter) had a malignant cellular pattern and had
metastasized A small primary carcinoid may, nevertheless,
be a source of widespresd metastases In general, although
small tumors tend to be bemgn and large ones malignant
with distant metastages, every carcinord tumor must be
regarded 8s 2 neoplasm of potential malignanaey

Melignaney 18 determuned histopathologically by the erz
teria applied to other types of carcinoma cellular size,
pleomorphism, frequent mitoses and nvasiveness. Extension
into the muscularis and to the serosa 18 a definite 1mdication
of mahgnancy even though individual eells may be uniform
and well differentiated.

The usual pattern of metastases 18 1nvolvement of re-
gonal Iymph nodes followed by Liver metastases by way
of the portal system. However, as the tumor enlarges, the
primary lesion or metastases may seed the peritoneum ex
tensively The systemic vascular tree may be invaded and
tumor cells may fill the larger venous channels Permeunral
mvasion may also oceur

The tumors 1n thig series were nodular or pedicled Alul
tiple earcinoids, present m four eases, all appeared to be
multiple primary tumors rather than metastases In two of
the four cases, both rectal and distant metastases were
present. In three cases the careinoids were associated with
other carcinomas of the large bowel or rectum. Carcinoids
tend to become fatal more slowly than other gastromtest:
nal csreincmes. None of the patients whaose growths were
still Jocalized died of eareinoid tumor or had recurrences
after adequate gurgery Of eight patients with evadence of
metastases, mx died of carcmod tomor an average 275
months after disgnoss, one, although still slive 16 months
after abdominopermeal reseetion, had hepatic metasgtases,
and one was lost to follow up

The treatment of choice for carcinoid tumors 15 adequate
surgical excision based on the mound premise of removal
of the primary tumor an adjecent zone of normal tissue
and the primarv Iymph draining region
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Histogenesis and Olinicopathologic Correlation of N
and Malignant Melanomas COurrent Status Arthur C All
and Sophie Spitz! (Memorial Cancer Center, New Yo
City) classify as bemign the junetional, compound, mt
dermal and blue nevi and juvenile melanoma, and as mal
nant the melanocarcinoma (deep and superficial) and mali
nant blue nevus In a study of 934 cases of maligna
melanoma, histologic slides of the primary tumor and a¢
quate follow up data were available in 337

Though the junctional nevus i1s considered the foreru
ner of all malignant melanomas, only a small percenta
undergo mahgnant change It 1s, however, wise to remo
all nev1 on the palms, soles and genitalia, preferably befo
puberty, as nearly all are junctional nevi Though ha
growing from a mole imndicates an intradermal nevus at
lack of elevation indicates a junctional nevus, histolog
exammation 18 the only certam diagnostic means Althoug
most lesions believed to be malignant blue nevi are m r
ality something else, there are a few cases of maligna
transformation of blue nevi.

Approximately two thirds of juvenile melanomas may !
diagnosed on the basis of histologic features, the remau
mg third are histologically indistinguishable from adu
melanocarcinomas In the latter cases, the prepuberal ag
of the patient dictates the diagnoss of juvenile melanom:
In a few 1solated instances true, potentially metastasizin
or fatsl melanocarcinomas oceur i children. The autho
belhieve that juvenile melanomas are no more or less likel
to become melanocarcinomatous than other compound nev
Some adults may retain the histologic landmarks of Ju
venile melanomas

Tregions of greater depth, size uleoration pleomorphist
of cells and mitotic figures aro linked with higher fatalit
rates than lesfons 1n which theso features wero less promi
nent Of the 337 patients with malignant melanoma (38 8%
women and 182% men survived Of those with lesions o
the head and neck, 67.6% of women survived comparet
with 23 3% of men The worst prognosis of all is yielded b;
melanoeareinomas of tho mucous membrano of the head anc

(1) AJLA Arch Dermat. & Byph. 60 150171 lebmuory 1984
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neck regon and of the gemteha and anorectal regions

In 36% of the patients there were multiple primary
melanocarcinomas. In patients with melanoeareinomas there
seems to be o diathesis for the development of junctional
nev: with setivation leading to multrple melanocarcmomas
T tendency ateounts 1n some measure for so-ealled “lo-
cal recurrences  Approximately 10% of melanocarcimomas
are of the superficial variety with surmval rate of ahont
74% Epithelial overgrowth plays a part i growth of mahig
nant melanoma m that psendoepitheliomatous foci, as thev
undergo junetional changes at their margins are a source
of melanomatous cells

Although local exmsion has effected cure m a surpnsmngly
great number of cases, over-ull evaluation indrcates that pro-
phrlactic regronal node dizsection with adeqguate excigion of
the primary lesion 1s preferable Prognowms 1s poor with
local recurrences or lymph node metastases, but survival
18 not precluded. Saurvival for five years 1y not tantamomnt
to cure

The authors favor the theory of the emthehal origmn of
nev: snd melanocarcinoms, beheving that the pigmented
cells of the epidernms are merely altered epidermal cells
The inherent eapacity of mdividual epithehal cells to be
come melanoblasts ix evidence of therr partipation m
formation of nev: and melanocarcinomas

Malignant Melanoma Appraisal of the Dissaxe and Analy
sis of 105 Caser Herbert Willy Meyer and Stephen 1.
Gumport? (New York Univ ) state that malignant melano-
ma 18 a vieions tumor which 15 more common than gen
erally behieved, therefore suspicion of its exitenee must be
constantly kept in mund. It 18 comparatively rare in Negroes
The melanoms. frequently develops in a junction type nevus
and, m the early stage, mav occur m only ome portion of
this nevms. Danger mgny are any activity such as deepen
mg m color, paw, mfectzon or bleedmg The mahignant cells
spread by direct extension, by way of the superfinal and
deep Ivmphatics and frequently through the blood stream.
Diagnosis shonld be by total exeision biopsy only The tu
mor itself ahomnld not be eut into Aspiration biopsy of an

fXY  Ann, Burg. 133 643340 October 1933
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enlarged lymph node 18 likely to implant tumor cells along
the needle track or miss the diagnosis

Surgery 15 the only method of treatment. Electrodesicea
tion, coagulation and all other lesser methods are danger
ous The question of how radical surgery should be 1s still
open to debate Radical surgery 18 certainly mdicated.
Whether ultraradical surgery, as quarterectomy, 18 advis-
able has not been decided Later survival statistics will
show whethor these mutilating procedures are mdicated.

Melanomas of the eye are extremely malignant and may
recur many years after the original operation Radical
treatment for melanoma of the finger 18 amputation with
later epitrochlear and axillary lymph node dmsection. If the
lesion 18 on the toe, amputation with later femoral, ingumal
and deep iliac Iymph node dissection 18 mndicated. Recto-
mgmold and snal melenomas are rare Treatment 15 radieal
abdomioperineal exesion, followed bv bilateral grom and
deep iliac lymph node dissection Prognosis 1s grave if preg
nancy 18 a compheating factor In juvenile and prepuberal
melanoma, metastases are rare, and conservative surgery
can be used

Of the 105 patients scen during 1944-52, most were aged
30-59 Over all five year survival rate of 65 cases seen be
tween 1944 and 1948 was 41 5% When lymph node dissec-
tion was performed, the over gll five year survivel rate was
52.29% When the nodes were involved, the five year sur
vival rate was 3349, when not mvolved, 66 7% Lymph
node metastases make the prognosms mueh more seriout
Corvical metastases are most favoreble, exillery next, and
grom metastases are most serions Early regional lympl
node dissection should be performed, even 1if the lymph
nodes are not climeally palpable
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uneonscious and there was no skull fracture. Preoperatively she was
given combined tetanns and gas gangrene antitomn, pemalhr and
hght sedation Seven hours after injury, under thiopental-curare
and endotracheal mitrous oxtde-oxygen anesthemn, the scalp and
avalsed area were prepared and irmgated thoroughly The pen
eramum had been partinlly abraded and there were grooves on the
outer table without penetration of the diploie space. The wound

were debrided and o Ghlhes rotation flap advanced from the
left panetal region into the defeet. A Z-plasty was performed
the lower loft temple area to rcheve tenson (Fig 7) A shn graft

1

9 (left) —Defanitive result at eight monthe, Protroding ears hare besn o

10 (right) —After remaval of akin gaft by muoltiple excidon, to provide
oom continnity of hairbesring sealp. ’
Beers, 3L Dy and Fimucoello F T  Fostgrad Med. 14 4874

was placed over the intact perieranium of the defeet resulting from
the rotation flap &nd held n placs by a tie-on pressare
Lacerations of thlf en.lé were sutured and a pa’lc]rt.)lla.!:umb1 rel!d mg
dresming was applied. She was given 1,600 ce. whole blood dumn:
the o on. Convalescenes was uneventful Figure 8 shows the
heeled scalp and graft after two weeks Thauhngmftﬁremogtg
1n three steges to provide eontinmty of har p, an
bilateral otoplasty was ormed to eorreet m;: ears wheb
she had before the acaident. Fignres 9 and 10 show the patient ab
elght montha.

The rich blood supply n the scalp promotes healing and
allows shifting of large pedicles and rotation flaps Infec
tion 18 relatively rare
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of some duration with secondery infection also frequently
indicate removal of the gland Spontaneous discharge of
the calculus oceurred twice Incision 1n the parotid with
removal of stone was performed three times Sialodocho-
lithotomy on Wharton’s duct was done 36 times, with sub-
sequent excision of the gland 1n 3 cases and primary ex
cmsion of the gland in 15 Two patients who refused opera
tion were followed three and cight years Symptoms sub-
sided after one year, on follow up, the glands were shghtly
enlarged, hard and indolent The stones were still visble
on X rays

If uncomplicated, concretions 1n the duct ean be removed
under regional anesthesia Excision of the gland 13 done
under general anesthesia

Chemical analyses of the stones and salive, as well as
histologic and bacteriologic examnations, were performed.
Roentgen crystallography revealed 8 tricalcium phosphate
in 14 of 26 stones Analyses of sahva in seven patients
afforded no basis for conclusions regarding stone formation.
Histologie examination of 16 submaxillary glands showed
pronounced nonspecific chronie inflammatory changes. No
gland displayed signs of actinomycoss Bacteriologic ex
aminations were carried out in four cases with a specral
view to demonstration of ectinomyces, but none were found

Exoclsional Treatment of Cancer of Face Wilham P
Kleitach® (Creighton Umiv ) believes that skin cancers,
especially those appearing on the face are not best treated
by x ray therapy As it 1s fair to assume that persons who
have cancer of the face possess a facial skin which 18 pre
disposed to malignant degencration 1t seems poor Judg
ment to treat lesons of a cancer forming skin with an agent
which 18 notortously carcinogeme even for normal skins.
In most mstances, surgical exeision of skin cancers of the
face 18 desirable because of expedience, since 1t provides ac
curate histologic diagnosis and treatment in one procedure
Surgical excision of gkin cancers 18 preferable to radiother
apy because of superior cosmetic results. Recurrences of
skin cancer are more simply treated when thev follow ex
cision rather than radiation treatment

(8) ML Burgeon 113 1217 Jaly 1953
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priate incimons to permut formation of shiding grafts of the edges
of the defect. By utiliming natural skin folds and the lines of Langer,
one 18 able to obtmn an all but invimble sear 1n most eanes, Skm
grafting 13 not necded cxeept for the most masmve exasions.

Oontribution to Treatment of Big Progressive Hemang
omas of Face Grete Olsen® (Copenhagen) believes that
xrays 8nd radium are meffective but that combined jee
tion of sclerosing flds and surgery 1s generally satisfac
torv Preoperative higation of arteries 15 nnnecessary Pre-
operatively Olsen injects 04-1 ee varex or varicoid into one
or geveral spots at a tume and repeats the procedure m
different sites as often as four times at weekly intervals,
At operation 1t 18 1mportant that the skin incision expose
the vwhole tumor and that extirpation proceed from the
periphery nward. With a large tumor of the cheek, 1t may
be advisable first to expose the facial nerve before 1t en
ters the tumor provided muscles imnervated by the merve
can be left mtact. A skin defect may be covered by a thin
free skm graft 1f thers 18 a soft tissue base, exposed bone
requires a sk graff

Man, 27, had a gerutal hema T of the left
check twhich began to grow at age 10 Despite x ray therapy and
attempts at removal at age 16 and multiple artery Ligation at age
25, by oge 27 the tumor had extended to the left lower hd, upper
ltp and into the mouth, so that biting eaused senous bleeding and
infection. Sinee the first operation there had been complete paraly=s
of the facal nerve. After four 1njections of varex the operation wx3
performed. The old scar was exeised and skin flaps were elevated
around the tumor, which was exeised 1n toto from the eyelid, lip and
cheek. All soft tissne had to be excised, inelnding parts of the parotid
gland and the facial muscles (except the masseter) down to bone,
and mueons membrane was removed where the tumor protruded mto
the mouth. The skan was sewn baek after trnmming Heahng pro-
ceeded well Enongh soft tissue developed nnder the sian flaps after
eight months to permit reconstruction. Excess of mueous membrane
and elin was removed and two alings of fascia lata were inserted fo
clevate the left angle of the mouth, Final eosmetic results wers good

(8) Acta chir ecandinay 105 222 226 1953
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Emergency Tracheotomy 18 defined by Walter B Hoover?
as estgblishment of an airway by opemng the trachea be
yond the respiratory obstruction to rehieve the suffocating
patient. Emergency tracheotomy 18 ndicated for severe
respiratory obstruction when fecilities for immediate n
tnbation to rehieve the obstruction are not available or
when the patient’s condition does not allow tune for orderly
surgical tracheotomy Signs and symptoms of obstruction
melude stridor and retraction of the suprasternal noteh and
the supraclaviculer fossa and of the intercostal spaces,
sternum and epigastrium n children and thin persons Rest
lessness, epprehension and mability to sleep are important
early symptoms, the ashy grayness of cyanoss 11 a late
svmptom m the exhausted person

Acute laryngeal obstruction can result from aceidents and
siuch acts of violence as stabbing or gunshot wounds that
lacerate and traumatize the larynx or upper trachea, caus
g edema and obstruction Impaction of a foreign bodv (a
bolus of meat 1n eating or the aspiration of some article
held 1n the mouth) may cause acute laryngeal obstruction
Suffocating edema of the larynx may result from a bee
sting on the throat, angioneurotic edema or rapiwdly pro-
gressive obstructive edema associated with infection True
emergencies Rlgo arise among persons with chromcallv nar
rowed airways or gradually progressive laryngeal obstruc
tions, as m bilateral paralyms of the recurrent laryngeal
nerves or tumors of the larynx and trachea Operative pro-
cedures around the mouth, tongue, jaws, larynx, pharvnx
and neck and thyroid regions may lead to laryngeal or
tracheal obstrnetion and prophvlactic tracheotomy 1s ad
visable 1if resprratorv obstruction 1s likely For relief of
emergency resprratorv obstruetion, mntubation 18 the method
of choice, but if this 13 not possible, an emergenev trache
otomv may be necessary

(7) 8, Clin, Xorth Americr 33 087 895 June 1553
K
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TeoEN1C.—With the patient supine and his neck cxtended, a pil
low or pad is placed under the shoulders. The thyroid notch and
the ring of erieold eartilage nare eamly loeated by palpation. The
thumb and second and third fingers of the left hand are arched over
the larynx, and the soft tissues of the neck below the pharynx are
pressed back on each mde of the traches, hghtanmfntbe skin above
the trachen below the eneoid mng A bold, deep incimon 18 made
longitndinally 1n the midhine from the emeoid nng down, quekly
eutting through all the tissue and expomng the tracheal rmg The
ason 18 extended through the trncheal nings, preferably below the
first nng The trachenl tneimon 18 kept open with foreeps, kmife
handle or any kind of retractor avalable to produes a free mrway
The patient 18 turned on his mde to prevent blood from running into
the tracheal opeming, and a tracheal cannula 1a secured. Arhfieml
respiration and oxygen 1f available are given nntil the normal respr
atory cyele 18 resumed. Such an operation has been performed wth
nothing more than a poeket kmfe to save a hfe.

An orderly tracheotomy should be carried out before the
obstruetion creates an cmergency, in which case it should
be controlled bv intratracheal intubation Intubation 18 &n
essential part of the orderly tracheotomy as it guarentees
a patent airway

TEOENI0 —A median longitudinal newmon 1 made below the
prominenes of the aricord ning to the sternal notch if there has been
no previons eervical operation and 1if there 18 no compheating thy
roid tumor or other cervieal disense. The tissues from the to
tho trachea are separated by blunt and sharp disscetion, and the
vessels are eaught, out and tied as necessary to control bleeding
The trachea 18 bared from the seeond tracheal ning down. The thy
roid 1sthmus 18 separated from the anterior tracheal wall by intro-
duang scissors or hemostatie foresps between the thyroid 1sthoms
and the tracheal wall and parting the tips. Hemostahis clamps are
placed on the thyroid 1sthmus. The 1sthmns 15 cut between ehmg:
and tied. A areular section the mre of the tracheotomy tube to
nsed 18 removed from the anterior tracheal wall in the midlne, be-
low the second tracheal ring All bleeding 18 controlled. The anes-
thetust 18 mstruoted to withdraw the endotracheal tube until its end
18 just above the tracheal opeming made b, s areular se-
tion of the anterior tracheal wall. A oal ua:nng a of approprt
ate mzo 18 then 1nserted. The lower end of the tracheal cannula Lies
free 1n the tracheal lumen and 15 parallel to the longtudinal an3
of the trachea.

A transverse eervieal or thyrold ineimon 13 ueed when the laryn
geal or trachenl obstruction results from eaneer or other tumors of
the thyroid or eervical regron and when pretrasheal or other masses
In the neck have to bo exeised. The thyroid meimon may then be
tarned up or m any other direction necessary to complete the eX
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ure. All necessary surmen! procedures are then carmed out 1n
{f: neck and the trachea 1s prepared. A errcular window 1s made 1n
the anterior tracheal wall for the tracheotomy tube. The opening of
the traches shonld be low enough to permit the tracheotomy eannula
to lie 1n the proper poution without pressure from the upper flap
of the wouncf Should the upper flap press agamst the top of the
tube, a second median line vertieal mmamon large enough to accom
modate the tube and prevent pressure and tipping downward of the
outer portion of the cannula is made 1n the upper flap

Postoperatively, tracheal and bronchial secretions ghould
be carefully removed through the tracheotomy tube. The
secretions can be kept thin by an electric humidifier, steam
inhalations, a damp gauze over the tracheotomy tube and
mstillation of normal saline or Rmger's solution mto the
tracheal cannula, Expectorants also help to thin secretions,
and antibiotics are useful,

[Every doctor should know how to open the trachea and msert a tube.
By the way ]Lha operation should be called tracheostomy rather than trache
otomry —FEd.

Thyroglossal Cysts and Binuses ere discussed by Samuel
F Marghall8 (Lahev Chimic) These anomalies have a con
genital origmn, a permstent thyroglossal duct. The cysts are
often diseovered during examination for tumors of the neck
and comprise the most frequent pathologic anomaly of this
congemital tract A mmnus may result from spontaneous rup
ture of a thyroglossal cyst which has become nflamed and
gone on to suppuration or from incomplete surgical removal
of a thyroglossal cyst A cyst or sinus may occur at any
level in the midhine of the neck from the foramen caecum
to the suprasternal notch. Most cysts are in close approxi
mation to, or just below, the hyoid bone Of 388 patients
seen at the clime, 50% gave a defimte ustory of mmflamma
tion before coming for treatment Lesions of the thyro-
glossal tract may occur at any age, and mn this series there
were more females than males

The commonest symptom of a cyst 1s & pawless rounded
swelling m the midhne of the neck. A characteristic sign
18 elevation of the eyst with swallowing Surgieal exeigsion
of cysts or mnus tracts with complete extirpation of the
entire thyroglossal tract ap to the foramen caecum 18 neces-
earv 1o prevent recurrence The middle part of the hymd

(8) 8. Clin. Xorth America 33 633-644 June 1953
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bone must be removed Recurrence 15 rare if radical opera
tion 18 done Malignaney of the thvroglossal tract 1s rarely
encountered.

Tzonxic—The patient 1s placed 1n the thyroidectomy pomtion
with the neck extended, and a transverse inaimon, 65-8 em. long, 18
made at the level of the byoid bone and carned through the platysms
muscle If a mnus tract 13 present a transverse elliphio memon 15
made about the mnus opeming The sternohyoid muscles are seps
rated m the midline and retracted, with exposure of the cyst or
mnus tract. The cyst or traet 18 separated posteriorly from the thv
rohyod membrane up to the hyoid bone, which 18 eleared of mus-
cle tissue, A central part of the hyoid bone, 1 om. long, is dinded
by bone foreeps and the fragment of the bone and oyst tract are
elevated. A “eoming out of tissue,” as suggested by Swstrunk, 18
done to mclude a portion of the median raphe of the mylohyoid
with a porton of the geniohyod and genioglossus muscles up fo the
foramen caecum The traet above the hyold bone 18 extremely tenn
ous and will rupture eamly and may be diffienlt to identify The
anesthetist can aid 1 dissection by putting a finger mn the patient’s
mouth and elevating the tongue at tho foramen eaeeum. The opening
in the mouth can he elosed with catgut. The ends of the hyoid bone
ean be approxumated with suture in fasela or musele attached to the
bo

ne.,

Carotid Body Tumors Report of 12 Cases, Including 1
Oase with Proved Visceral Dissemination H. Mason Morfit,
Henry Swan and Elis R Taylor! (Umv of Colorado) add
reports on 2 males and 10 females, average age 50, to the
275 cases of carotid body tumor found m the literature
The commonest complant 18 of a Jump in the neck. The
diegnostic appraisal must encompass all possibilities that
might explam the presence of such a neck mass If physcal
exammation and aspiration biopsy fail to disclose the coT
rect diagnosis, surgical exploration 18 necessary In most of
the 12 patients, accurate diagnosis was esteblished only on
operation. The tumors were removed 1 all but one case, and
1z 8 of 11 resections, this was accomplished without mter
ruption of the continuity of the arterial stream Three p2
tients treated with ligation had no permanent sequelae No
one died as a result of operative procedures, but follow up
a few months to 14 years later disclosed one death due 10
local recurrence associated with distal dissemination of the

(1) AM.A Arch. Burg 67 104 214 Aogust 1953
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disease One patient with metastases to regional cervieal
nodes had had no further difficulty six years after local re
moval of the primary tumor combimed with rather Trmited
dissection of the grossly involved nodes None of the other
patients had had a recurrence

Obviously, tumors of the carotid body are not totally
bemgn, as has been claimed, and, if followed long enough,
cause serious trouble erther by local mvaston of surround
mg structures or by distant dissemmation Embryologic
studies of the carohd body have shown that the structure
arises 1n the adventitiz of the carotid body and that this re-
lationship 18 mamtained mn adult hfe The adventitis of large
and medinm mzed arteries c¢an be gacrificed without com
promsing the succeas of primary anastomosis or arterial
homografts With reasonably early operation, tnmors of the
carotid body may be safely and completely removed with
out mterrupting the continmity of the arter:al stream pro-
vided the dissection 18 carried out mn the plane of the ar
terial edventitia In the event that the lumen of the arterv
18 inadvertently entered 1n the course of removal, one should
never resort to ligation, because the method cannot be made
safe for the patient regardless of what pre or postoperative
adjunctive measures are taken. Restoration of contmmty of
the arterial stream by means of smple closure of the hole,
primary end to-end anastomosi8 and insertion of an arterial
homograft or venous autograft mn that order are recom
mended as golutions to this complication.

Management of Oarotid Body Tumors Oase Report of
Bllateral Carotid Body Tumors 1s presented by Arthur G
James and Richard Baleeby® (Ohio State Umv )

Women, 41, had swellmgs on both mdes of the neek for approxt
mately mx years. A brother, aged 32, had mmlar tumors. The diam
eter of the mass on the right wes 4 em, and of that on the Jeft 5 em.
Each was located 1n the region of the anteror cervical triangle deep
to the sternocleidomastord mmsele, and each was movnbluenfl.f.mﬂy
and fived i the vertieal plane. There was no bulgmng of the phargn
geal wall, no bruit or pulsation, and the tumor did not change in
rze on compresson of the common carotid artery At the time of
operation on the npht mde, a hughly vasenlar tumor of the earohd
bodv was found, adherent to the hifureation of the common earohid,
displaerng the external carotd antenorly and surrounding and dis

(9) Bargery $4 104 110 July 1053
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plasing the internal earotid posteniorly The tumor was removed by
metienlons sharp dissection without sacnfiaing any vital struetores
8he was discharged and returned 10 months later for removal of
the tumor on the left mde of the neck (Fig 12) The vaseular stroma
and anatomie relationslup were practically 1dentienl with those seen
on the t There were no changes in any of the phymologie fune-
tions of the earotid body Grossly, the tumors had similar appeararee
(Fign 13 and 14), and microscopic diagnosms was earotid body
tumor

This represents the only pathologic lesion of the carotid

Fig 12 —Tumor on right ske removed. Note position of carotid tumor
(Ocartesy of James, A. G and Balesby R Burgery $4 104 110 Joly 1983)

bodv and 1z usually & umilateral, asymptomatic, slow but
persistently growing mass m the region of the bifureation
of the common carotid artery A certam percentage Wil
undergo malignant transformation Ideal treatment 1s excl
sion without injury to any of the major vessels.

On exposure of the common carotid artery, a very char
acteristic reticulum (Figs. 16 and 16) 18 encountered, which
continues up along the course of the common carotid ar



amor ia Srom-saction,
R. Bargery 34 164 110 July 1963)
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Fig. 15 (top) —Ourotid body tumar dissected freo from carotid bulb. e
Fig 16 om) —Diagrammatio eketch sfter carotid body tumor bas been
sected free carotid bulb. Note vasculer meshwork along courss of curotid artery
(Courtesy of Jaumes, A. G and Saleeby R Sargery 34 104 110 July 1953)
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surgery participate m raising intracramal pressure anes-
thema, straining and coughing of the patient, spasm of the
vemns above the clavicle, and possibly temporary blockage
of eramal venous outflow due to reflex spasm in other non
ligated veins in the neck, and anomales of the sinuses of
the brain.

The 1ncrease of jugular vewn pressure after higation 1a not
a true gauge of increased intracramal pressure but may be
suggestive when the increment over the preligation pres
sure exceeds 80 cm Iagation of one or both internal jugular
vewns may be followed by so great an increase in cerebro-
spmnel flmd pressure that death may result. A few smple
prophylactic precautionary measures can be used The
Queckenstedt test preoperatavely will show response to com
pression of the neck vemms Varation from the expected
normal will mdicate the need for following cerebrospinal
fluid changes during operation Lumbar punctures must
precede operation so that continuous recordings of pressure
m a manometer may be made When the pressure rises be
yond the desired lumt, lmd may be withdrawn and the
pressure regulated as needed Attempts should be made to
prevent arterial pressure from rising Postoperatively, lum
bar puncture mey be done at any time to lower cerebro-
spinal flmd pressure

8urgical Procedures for Relief of Symptoms of Paralysis
of Becurrent Laryngeal Nerves Walter B Hoover3 notes
that bilateral paralyss occasonally occurs during thyroid
operation by the most experienced surgeons Attempts at
restoration of function of the recurrent laryngeal nerve by
direct suture graft or anastomosis with other respiratory
nerves have failed, but operative procedures have been de-
vised to relieve symptoms produced by loss of function of
the muscles supplied by the recurrent laryngeal mnerves.

Tmpairment of the voice due to unilateral paralysis mav
not be great and may improve as the vocal cords compen
sate by approximating eech other Laek of temsion mn the
normal cord may cause voice imparrment to persist, and
those who rely on their voices in their oceupations are
handicapped.

(3) 8 Qo North Americs 33 879 885 Jmne 19553
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Untreated bilateral paralyms leads to chrome mvahdism,
the resulting obstruction produces dvspnes and strdor of
varymng degrees and may lead to suffocation and death If
recovery of fanction 1s considered hopeless, surgery to
widen the glottis 18 indicated unless the petient prefers a
tracheotomy tube Treatment 1s for relief of the laryngeal
obstruction only

Surgical treatment of mnilateral paralyss 18 for voice
improvement onlv A piece of mb cartilage of proper suze
and shape 18 mmplanted beneath the wing of the thyroid
cartilage, wedging the vocal cord toward the midlme and
the arytenoid cartilage posteriorly

King's extralaryngeal operation conmsts of freeing the
arytenoid cartilage from its fellow on the opposife smde by
severing the nterarytenoid muscle, disarticulation of the
joimnt and fixation of the arytenoid wath its attached vocal
cord laterally by permanent suture to the ala of the thyroid
cartilage This and the Kellv extralarvngeal arytenoidec
tomy through & window n the thyroid cartilage have been
replaced by extralsryngeal lateral transfixation of the vo
cal cord with or without arytenoidectomy Alost recently
Thornell has described mtralaryngeal arytenoidectomv

None of these methods 1s foolproof, but most ars success
fol 1n a lugh pereentage of cases when carefully done The
author advises against bilateral arytenotrdectomy which
permits collapse of the soft tissmes over the gloths

THYROID AND PARATHYROID

Parathyroid Oysts Report of Five Cases George Crile,
Jr, and RB. G Perrymant (Cleveland Climie) report that
climeally mgmificant parathyroid eysts are rare and usuallv
do not have demonstrable endocrine funetion Thkey are al
most never recogmzed preoperatively but have easily recog
mf}ed grou“i:hamctenstxa at operation.

ASE 1—Woman 34, had a enlargin
left mde of the neck for one vmrmgxﬂ{unﬁou rcgeal}ggui'ehni?v:g:
thought to be adenoma of the left lobe of the thyroid and a cyst of

(4) Sorpery 34 161 154 July 1953
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the pyramidal lobe of the thyroid (probable thyroglossal duct eyst)
At operatton a smsll adenoma of the pyramidal lobe and a amall
clear watery cyst adjaeent to the left lower lobe were found. Miero-
goopre examination revenled that the wall was formed by dense eol
lagenous tissue including a few elongated and vascular islands of
small enbordal cells with elear cytoplesm and wmform round nuelen
Pathologie report wes oyst of eongemtal ongm with small parathy
roid rests in the wall. There was no evidenes of hypoparathyrordism
postoperativel;

Case 3 —Woman, 69, who had hed mght radieal mastectomy for
caremmoma geven years previously, had hoarseness, respiratory dis-
tress and & mass 1n the right lower neck. There was paralyms of
the right voeal cord. At operation a cyst of probable parathyrod
ongin was found extending from the nght retrothymig area nto
the nght superior mediashnum, displacing but not involving the re-
current laryngeal nerve. In the wall of the eyst there were in one
area groups of small parathyroid cells with elear cytoplesm.

There is a tendency for climeally mgmficant parathyroid
cysts to arise from the inferior parathyroid glands lateral
to the thyroid, where they are easily dissected free from
the gland.

Diagnosis of Morphologic Abnormalities of Human Thy
roid Gland by Means of I'3! Franz K. Bauver Wilham E

P Ao v ol ot gt i g e 1
December 1953 )

Goodwin, Raymond L ILubby and Benediet Cassen® (Tmv
of Califormia, Lios Angeles) use a directional scintillation
counter and I'*! to obtamn an outline or “seintigram” of the
thyroid gland in normal and abnormal states

(5) Radwlogy 61:935-935 December 1953
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MeTHOD —Between 100 and 300 £e, earner free I'™ 18 given orally
n eapsule form, the exact dose depending on avrdity of the thyroid
for the 1sotope. About 24-48 honrs later (24 hourns 18 preferable mn
hyperthyroid patients) the seanmng tube is run over the area where

Fig 21 (top) —Yoafunctioning area in right Jobe.

Fig. 23 ) —Scintigram ﬁmﬂm carcinoma of who had
total th: Metastases wers od ocmly after th; hormone
ettmnlatoon. Patlent kad been given 200 gma. '™ for & year before scintigram was
taken This eliminates possibility of normal tierne

(Courtesy of Baver F E. of «f 1 Radlology 61 935 085 December 1953)

functHoning thyroid tissue 1s thought to be. The rcaling aremt can
be adyusted so that the printing relay will record every 2d, 4th, Sth
16th, 324 and 64th count. The I"™-contmming areas are recorded at
1 mm. eenters with greater spacing over the areas not accumnlating
10dmne (Fig. 17)

Toxic nodnles appear as dense areas (Figs 18 and 19),
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cinm therapy was reqmred for eight days until tota! proten level,
which had dropped, was restored by intravenous plasma and pro-
ten feedings. medieation except oral administration of ealaum
was stopped. Radicachive ro0dine uptake indicated that the trans-
planted gland behaved as normal thyroid tissue. Normal actimities
were resumed Blood ealeium, phosphorus and protein levels became
normal. Symptoms of hypoparathyroidism and hypothyroidism were
relieved and the patient was well 16 months after transplantation.

This patient’s blood group permutted transplantation of
tissne from a donor of any blood type It 18 believed that
any effort to assure circulation to new tissue will assist m
mantenance of viability for a longer time

&Thn very interesting case recalls the work of Harvey Stone 20 years ago
and the disappointing results with the transplantation of d tissue.
Peﬂ:fa Ster] and Goldsmith have achieved a result, but a2
period of 15 months after o tion Is hardly lopg eno to determine
whether or not the graft will ﬂ::.md:ﬁ.mtely—lid.]

Further Observations Regarding the Prognosis and Diag
nosis in Hyperparathyroidism. John Hellstrom? (Earolinska
Hosp ) has studied 10 additional cases of hyperparathy
roidism sinee the 21 reported in 1950 Prognosis in hyper
parathyroidism depends largely on the renal damage mn
duced by the disease Among 10 patients mn whom hyper
parathyroidism vamshed after parathyroidectomy, after
more than two years had elapsed postoperatively, hyper
tension or renal mnsufficiency was responsible for death n
4 and for gevere mvalidism m 3 others Another patient
followed for less than one year died of renal disease and
hvpertension.

The best known and more striking findings typeal of
hvperparathyroidism are decalcification of the skeleton,
nsually m the form of generalized osteitis filbrosa cystica
and renal concrement or calculus formation. Prognostically
even more important are (1) renal damage probably mvolv
g the tobules i particular and reflected chiefly m de
creasing power of concentration and (2) elevation of blood
pressure, usuallv progresmive No direct connection bstween
renel damage and hvpertension has been found 1n the
earlier stages of the illness when blood pressure elevations
varv greatly With the onset of secondary nephrosclerotic
and pyelonephntic renal changes, more permanent hvper

(7) Acta ehir scandinar 105 122131 1053
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rington! (Mayo Chnic), i a study of survival rates among
4,637 patients with umlateral carcinoma of the breast who
had had radical mastectomy 1n 1910-34, was able to trace
4,563 (984%) Of these, 25 1% had lived 15 years or longer,
176% 20 vears or longer, 12 6% 25 vears or longer, 93%
30 vears or longer and 6 9% 35-40 years after the operation.
A gecond tebulation of survival rates was made to establish
the mnfluence of axillary node metastasis, found at time of
operation, on the prognosis Of those with metastams, 12%
had Dived 15 vears or longer, 7.5% 20 years or longer, 47%
25 years or longer, 3 8% 30 vears or longer and 2% 35-40
vears Of those without metastasis 48.2% lived 15 vears or
longer, 36 45, 20 vears or longer, 26 7% 25 years or longer,
191% 30 vears or longer and 14% 35-40 years

Survival rates of all women who lIived 15 years or longer
after unilateral radical mastectomv for earcinoma of the
breast and subsequentlv underwent radical masteetomv for
carcinoma of the other breast termed bilateral nonsimul
taneous carcinoma of the breast was made Among 4753
patients there were 116 (244%) such patients. Of 114 pa
tients traced 351% lved 15 or more years and 241% 20
or more vears after the flrst radical masteetomv Of those
who survived 15 vears, 67 5% did not have nodal metastams
at the time of the first operation and 3256% did Of those
who survived 20 vears, 55% did not have nodal metastass
at the time of the first operation and 45% did. Of 18 pa
tients who survived 15 vears or more 389% had nodal
metastasi, and 6116 did not Of mne patients who sur
vived 20 vears or longer 333% had nodal metastasis and
66 7% did not

The prognosis of earcinoma of the breast after radical
masteetomv depends on (1) the extent of the malhignant n
volvement at the time of operation (2) the degree of mahg
nanev disclogsed by microseopiec examnation of the primarv
lestion (3) the presence of other associated condrtrons such
as pregnancv and lactation, (4) the presence of general con
stitutional digeases such as diabetes and (5) the age of the
patient 1lost important of these 15 the extent of the disease
at the time of operation as mdicated by the presence or

(1) Ann, Burp. 137:043 849 Junr 1053
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origmal anatomic stage 18 retained as the final stage for
clasmification purposes

Radical Radiotherapy in Breast Oancer Analyss of Modi
fled McWhirter Techmie Frederick R Gilmore3 (Watts
Hosp, Durham) calls attention to the urgent need for a
uniform chimical elassification of breast cancer, so that all
chnies can compare statistically both diagnostic and thera
peutic efforts and thereby eluminate the existing confusion
m surgical and radiotherapy literature as to the best treat
ment 1n thie diseage

Results m 34 patients treated with a modification of
McWhirter's radieal method of radiotherapy were analyzed
Factors 1ncluded a 250 kvp constant potential at 50 em.
focus slan distance with Thoracus IT filter (half value layer
37 mm. Cu) over the chest wall Two opposing portals each
received 300 r 1n awr daily with bolus applied, and treat
ments were given 6 days weekly for 3-4%% wecks The aver
age total air dose of 18,000 r delivers a tumor dosage of
3700 r to the axilla, 8,600 r to the supraclavicular portal
and 3,500 r to the madplane of the chesat wall

About half the patients had uncomfortable arm edema,
one third pulmonary fibrosms and one fourth some degree of
radiation necrosig of the surgical scar area, with oceasional
pathologic mb fractures from necroms Cutaneous metastases
to the chest wall and recurrences are rare with this radieal
therapy Heavy wrradiation to skmn grafts or tight skin flaps
must be avoided after radical mastectomy in order to pre-
vent complications, and heavy adequatelv filtered tumor
dosage 18 essential for stermlization of the cancer

{This report does not seem very encoura to the editor Certainly more

reports of patients treated by this m must be made before one can
have any satlsfactory opinion of its value—~Ed.]

Metastasis from Mammary Oarcinoma to Supraclavicular
and Internal Mammary Lymph Nodes J J MeDonald, C D
Haagensen and A. P Stoutt (Columbia Umiv Presbyterian
Med Center) have attempted to establish precise clinical
eriterie which will permit gelection for radieal mastectomy
only the patients who have some chance of cure

Operation never achieves cure swhen metastages have

(3) North Carclina M J 14 GI1T 622 Decemler 1053
(4) Borgery 34 521 542 September 1953
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region of the nipple but that there 18 considerable overlap
1n the areas draimned bv them and by the axillary system.
Afferent lymphaties from the breast reach the lymph chamn
by perforating the mtercostal muscles, usually where the
anterior perforating arteries emerge The nodes hie poste-
rior to the intercostal muscles, are inconstant m position
and number and are often very small The chain begns m
the 6th intercostal space, where 1t reccives lymph from the
diaphragm and liver, and ends, agamn mconstantly, m a
node which lies behind the sternal head of the sternocleido-
mastold musele and which discharges directly into the
great vemns Nodes most often occur in the 2d, 1st and 3d
spaces 1 that order, and 1t 18 to these nodes that lymph
from the breast 18 mostly discharged

Biopsy of the internal mammary Iymph chain was car
ried out at operation on 150 patients. Invasion of the cham
by earcinoma was found histologically m 29% of 189 with
“operable” breast cancer and 1n 8 of 11 with “mmoperable”
cancer Invasion was three times as frequent when the pn
mary growth was m the mner half of the breast as when 1t
was 1n the outer half It was found 1 over two thirds of
the patients with primary growths in the inner half of the
breast and metastasis m the axillary lvmph nodes Eight
patients without axillary involvement had invasion

Three year survivel studies revealed that of 24 patients
without axillary or mediastmal lymph node mvolvement
22 were well of 24 with only axillary node invasion 18
were alive, but 6 had recurrence of 4 with invasion of the
mternal mammary nodes only, all were well, and of 23 with
mnvasion of both internal mammary and axillary nodes, 8
were altve but 3 had recurrence

Surgical excision and radiotherapy are the only poten
tially curative methods at present for attacking the internal
mammary chain They have been used by the guthors and
others, but final assessment of their value 1s not possible
A number of supraradical operations have been devised
AMore must be known about thoe biochemistry of tumor
growth and host resistance to breast cancer before a cure
can be obtamed
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Antecodent Faotors in Oancer of the Breast Edwan
Lewigon and It Willis Allen? (Johns Hopkins Hosp ) s
1ed 272 pationts with bemgn breast disease, 186 with me
nant breast disease and 107 without breast discase (
trol) There was & shight inercase in the number of br
cancer patients in the menopausal period and a slight
crease In the postmenopausal period. The relation of
variation to tumor regression following hormone mmbale
of castration or sex steroid therapy deserves carefal
sideration

Thore was a family history of breast ecancer m 91%
the patients with breast cancer, m 55% of the patu
with benign breast diseaso and in 19% of the cont
Thus the incidence of breast cancer in the familv of
tients baving this disease was almost five times that in
controls

There appeared to be no significant difference 1n meide
of gymecologic disease between patients with and th
without breast dmscase Thoe meidence of single women, a
35-56 1n the cancer series was 6 6%, i the bemgn brc
gerics, 3 9%, and 1 the controls, 34% The fortility r
as determimed by the average nnmber of pregnancies, *
16 times greater 1n tho control then in the eancer gro
Lactation histories revealed that, whereas 18 5% and 19.
of . the children 1n the cancer and benign series wers
breast fed, only 945 of chuldren of the controls were
breast fed. Thore was a much greater profercnce am
the eancor and bemign breast digease groups not to nu
thewr children than among the control group Augmentat
by use of the breast pump was practiced m 25% of won
without breast disease but in only 8 7% with breast eanc
Massage was frequentlv practiced by women with bem
and malignant breast disease but seldom by women with
breast disease

The concept of carly diagnosis and timely therapy affo:
the highest hope of greatest beneflt. Thus 1t 18 imperat
that the index of suspicion become more discerning of 1
lignant disease on less chinical evidence If the aforems
tioned antecedent factors indicate a predisposition towa

(7) Ann. Sarx. 138 30 50 July 1953
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tensive trial in women up to 70 with axillary metastases.
Ovariectomy should be performed as early as possible, or
ovarian wrrediation should be given if operation 18 contra
mdicated

Hormones and Human Breast Oancer Geoffrey Hadfleld®
notes that there 18 a relationship between certain endocrine
organs and the growth of some human breast cancers Hor
mone dependence 18 demonstrated by some human breast
cancers whose continued existence depends on & supply of
one or more sex hormones The fertile epithelial cells of the
duct system of the breast are extremely sensitive to the
mitogemc and growth stimulating action of ovarian estro-
gen,

As most human breast cancers arise mn estrogen-sensitrve
epithehum, the cancer cells may elso need an estrogemic
substance for continued multiphication. Buch estrogeme
tumor mamteining hormone need not arwe from the atroph
1¢ graaflan follicles after menopause, other ovarian tissue
or other organs may remamn sensitive to pitwitary gonado-
tropic hormones and be capable of estrogen production.
After gonad removal the adrenal cortex may become a rich
source of estrogen. The fact that the adrenal cortex may
be a source of either male or female sex hormones led Hug
gms to perform bilateral adrenalectomy for prostatic and
mammary cancer

Since the incidence of breast cancer declines during the
years of the menopause, then resumes the upward trend,
1t 18 supposed that breast cancer before the menopause 18
ovarian-estrogen dependent and after, adrenal dependent.
Based on evidence from vaginal smears 30% of postmeno-
pausal women produce endogenous estrogen, probably from
the adrenal cortex.

The anterior pitmitary acts as the hormone regulating
center, producing trophic hormones, each the chemical sthim
ulus for its target organ, which produces tigsue affecting
hormones Tiwsue utilization of twsue-affectmg hormone
affects the blood level of this hormone which controls re
lease of trophic hormone from the anterior pitmitary Fol
lowing the menopanse, the low level of ovarian estrogen

(®) Ann. Roy Ooll. Surgeoos England 14 21 34 Janmary 1034
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Eveluation of Endocrine Therapy for Advanced Breast
Cancer Measurement of urinary excretion in patients with
osteolvtic metastages from breast carcinoma provides a sen
sitive, objective index of the rate of tumor growth Hyper
celcerma mdicates rapid bone destruction, however, the
gerum calcium content does not rise above normal until the
urmarv calerum exeretion exceeds 500 mg /day The serum
phosphorus level 18 usually elovated (6 mg /100 cc) m the
presence of active osteolytie disease and returns te normal
(32 mg) when remission 18 mduced. The serum alkaline
phosphatase level usually rses withm two weeks of & re-
mission, then returns to normal and 18 indicative of m
creased osteoblastic activity

Olof H Pearson, Charles D West, Vincent P Hollander
and Norman E Treves? (New York City) studsed the rate
of osteolveis m six premenopausal women with osseous
breast meotastases during & menstrual cyele, after surgical
oophorectomv and during admimstration of ovarian hor
mones In three, urinary caleium excretion rose durmng the
menstrual cyele and fell at onset of menstruation Qopho-
rectomv was followed by prompt decline of urmary cal
cium exeretion to normal and by svmptomatie 1mprovement.
Estrogens produced a return of hyperealenria and bone
pamn  withdrawal was followed by prompt disappearance
of hvpercaleuria and gradual subsidence of bone pam In
all three remission followed oophorectomy, and was main
tamned 1n two

In the other three, there was no fluetuation m urmarv
calelum excretion during the menstrual cycle or menstrua
tion Oophorectomy failed to nfluence the level of caleium
excretion Estrogens suppressed calemmm excretion but not
to normal levels When estrogens were withdrawn, urmary
calernm exeretion nereased and hypercalcemia appeared
No clinical 1mprovement followed oophorectomy

All six patients had the same tvpe of inflltrating duct
carcinoma The study shows that there are two types of
breast cancer, one dependent on estrogens, the other not
The two types ecannot be distinguished chinicallv or histolog
1callv Only the estrogen tvpe 1s benefited by cophorectomy

() JANMA 185§ 234339 Jan 18 1984
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and castration, the comparable total duration differed eon
sderably 47 months for those with hyperplastic ovarian
stroma, as against 29 months for those with atrophic ovaries

‘Without statistical proof, the stndy indicates that, after
magtectomy m women with hvperplastic ovarien stroma,
castration may help to prolong life Ovarrectomy should
therefore be conmidered both before and after the meno-
pause 1n patients with breast cancer

Angmentation Mammaplasty by Lipotransplant I O
Bamest (Lios Angeles) has utilized gluteal fat to bmld up

aprye
[ 0

Fig. 27 top
n; 18 ('bot —BLK vec)u w.u-
(Comttesy of Bames, L O & Baconsirect. Marg 11 404 413 XMay 1083)

an undeveloped breast mn otherwiwse mature women. The
grafts are taken with the vascularly rich tissue existing on
both mdes by resecting the graft with the subjacent fas-
cis and overlymng skin m placo The epidermis 18 removed
with a dermatome sot at 002

TrouN10.—Grafts are taken from both buttocks so as to give an
adequate graft in extension and thickness and to gve tho least
amount of visible sear An elliptieal shape of the graft makes elo

(4) llast & Reconstroct Rurg 11 404 412 May 1053
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a more pormel contonr and ele ation of the Lreast has been al

ares over the pectoral and extemal obliqne fascis bas bo‘ncarnct.drnhl.hrl'
Tntermediate maft. (Courtesy of Longacre § 3 Plast & Reeonstroct. Burd

11 38040 Mar 1952 )

Use of Pedicle Dermofat Flap in Mammaplasty Jacques
W Maliniae® (New York Citv) believes that although
most hypertrophic breasts plestic reconstruction 18 best
achieved by a transposition wherebv the secretorv elements
are preserved, the procedure of chorece m massive breast
enlargements of epithelial character 13 total mammectom?
with free transplantation of the nipples.

(6) Plast & Becoortruct. Burg 12 110-11F August, 1053
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TecH\jC —With the alveolar skin under ntti-etchl a fullﬂ}hxckna]\a
areolar ft 18 taken and the dissection continned over the mipple
ton dep?l.:uof about 0.5 em. (Fig 30) Epithelum on the posterior
aspest of the breast 15 removed with Brown s electrie dermatome to

A -

Fig. 30 (top) —4 outlining of antertor fiap and preparation of arecla nipple graft
ex., cireolar Ech'kn around nipple e, anterkor flap outlimed between of sub.
mammary fold, b # lateral area of skin to be removed. B dimection of areola-nipple
L LY

Fix 31 (bottom, left) —Removal of epithellum (¢p ) from posterior wepect of
d derm .+ central part of breast to be remoned £
Fu 32 (bottom, right) —Exposare of derm, ¢ with remsorul nz eplthetlom al
meost commpleted.

lggg‘o)uﬂuy of Malntar J W TIlast. & Recomstroct Sory 12 110-115  Angwt.

prepare & postertor dermofat flap to serve as illing matenal for the
reconstroeted part (Figs. 31 and 32) An antenor fiap is outlined br
coneave inadon extending toward the upper margin of the areola.
The posterior flap 13 1ne1sed around the de-emithelialired area on the
posterior aspeet, extending from the lower areolar margin to shghtle
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above the submammary fold. The 1ncimon above the fold 15 made
only through the derma, therchy providing for a dermofat pedicle
flap The antenor and posterior flaps are soparated from the gland
with all subcutancous tissne available and the glandmlar tissue 1s
thoronghly removed (Fig 33) The posterior dermofat flap 18 partly
discontinued along the submammary fold through blunt disseetion
from the underlying fascia and from the submnmmary skin. To re-
duce excess width of the breast, the postenor pedicle 1s detached
along 1ts lateral insertion and folded upon itself 1n several layers,

Fig 33 —A tolal glendular ¢ clon, g between anterior ef , and pow
fape. B 1iveertion of r pedicle darmolat flap $f b.nudummﬂ-;,
“ote continuity of » mmary fold, s f (Courtesy of Mallntse, J W
Plast. & Becoatruct. Smx 12 110-115 Augost, 1983 )

-rlorif!

to reprodnee the central promnence of the breast (Fig 34) The
upper end of the folded dermofat flap 15 attached to the pectoral
fasma under slight tenmon. With the patient half mtting, the super
imposed flaps Tecetve flnal shaping

In a one stage procedure, the anterior ﬂnp 15 reduced clong the
midlne by removal of a skin trrangle extending from the center of
the nltimate loeatton of the mpple to the submammary fold. The
lateral flaps arc adjusted and sntured along the mudline and sub-
mammary fold For the areoln mpple graft, the cpidernus from the
reapient zone is dissected leaving tho basal layer of the derma as
& bed for the graft, which is afixed with interrupted 4-0 Nylon



o PEs

One stage mzthod

&
- 20"

Fies suage Second stage

Flp 2_Ah.mm L dmh:?of -tgp‘k-mh f.nk In pew elte Lefi rn!u-u
portion o affiaed o Tunning sutare. Iatecropted soturer, ¢ cut
nonagh ‘:uzmmt.wmnm hnmwhodby{ :

F
-

Leterrupted wrtwres vier 3t B formation of two lateral fape throuah reversed T
chlom at second stage O foreceing meps earmied oot Io one stare. (Courtesy of
Plart. & Reerostroct. Smry 12 110 115 Awgmat, 1033,)

ni
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sutnres ent long enough to be tied over the pressure dresming ap-
phed to the graft ( 35) The dressing over the graft and that
over the breast as a whole should bo independent to allow for carly
removal of the submammary suturcs The dresang on the mipple
graft 13 not disturbed for 10 days. An anterior honzontal flap 1s
best avoided as 1t makes the breast look flat.

Swelling of Arm after Radical Msastectomy Olinical
Study of Its Oanses Willlam T TFitts, Jr, John G Keuhn
ellan, I S Ravdin and Stanleyv Schor? (Umv of Pennsyl
vania) report that of 130 patients who had radical mastec
tomy between July 1946 and July 1951, with follow up to
July 1952 or until death, 64 had arm swelling Alnimal
swelling with no symptoms occurred m 28, mild swellmg
with no disabihty 1n 18, moderate swelling with some dis-
abilitv 1 9 and severe mwellmg with recurrent attacks of
lymphangitis and severe disability mn 9

No one factor was the determmant in development of
arm swelling, although several factors that might relate to
Ivmphatie obstruction seemed to be 1mportant The number
of axillary lymph nodes removed, margmnal necrosis and
obesity appeared to be the most mportant from a dotailed
gtatistical analysis The meidence of other factors wluch
might be related to lymphatic obstruction—percentage of
1ymph nodes involved with cancer fever after operation,
flmd collection and defimte infection—was only slightly
higher 1n the group with swelling Pemicillin, given prophy
lactically to most patients did not appear to reduce the
meidence of swelling

(7) Borgery 38 160-464 March 195¢
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The most strilang observation was a 28% decrease 1
supplemental air on the first day after bronchography, sug
gesting a decrease of the lung parenchyma. Results of the
epinephrime test (Rossier and Méan) suggested that im
pawrment of breathing capacitv was not due to functional
spasm of the broneh but to an organic process There prob-
ably was actual mflammation. Bronchoscople examinations
after bronchographv supported this concept The entire
bronchial mucosa was mflamed and tended to bleed. The
hypertomie, water soluble contrast medium 1s not harmless.
Experiments have shown that 1t produces inflammation n
ammals

The followimng factors have to be considered wmn seeking
the cause for dimimished respiratorv function after bron
chography (1) Premedication with barbiturates and mor
phine, this can be a factor only when large doses are given,
eg, 03 Gm. lummnal,® 001 Gm morphine cannot exert
much influence (2) The influence of local anesthesia ap-
pears to be small (3) Weater-soluble contrast medmm ap-
pears to cause acute tissue reaction Desgpite 1ts absorption
bv the bronchial svstem, 1ts presence leads to considerable
inflammatory changes for some time The prompt removal
through the tracheal tube and under x ray gmdance of all
contrast mediums and secretions reduces the danger of
damage by contrast mediums (4) Bronchial secretion after
bronchography can reach a great volume despite atropine
and scopolamine therapy, and its removal relieves the pa
tient 1mmensely

Patients whose respiratory compensation 18 precanousl:v’
balanced do better under general than local anesthesia.

Arterial Oxygen Tension in Rest and during Effort as
Test of Pulmonary Funstion. Viking Olov Bjérk, Pan A
JMichas and Lars G Uggla! (Stockholm) report on the ar
terial Po, and Pco, at rest and during effort 1n 29 healthv
persons and 1n 108 patients with pulmonary disease These
values were correlated with the ventilation, respiratory re
serve and mmng

Because at high tensions the slope of the oxyhemoglobin
dissociation curve 15 flat, the tension method 1s more sut

(1) J Thomclo Borg 25 §58-560 June 1053
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ventilation stud:es, arterial gas measurements, mntracardiae,
pulmonary artery and “capillary” pressure and cardiac out
put determinations were made They were studied agam
one month or more after pneumoperitonenm was mmtiated.

In three who obtained defimte chinical :1mprovement there
was an increase In 1nspiratory capaeity, the two umm
proved pationts showed mimimal decreases in inspiratory
capacity (Fig 36) In like manner there was a reduction 1n
residual air, total capacity and ratio of residual air to total

YITAL GAPACITY
RESIDUAL AlR
J P PALUMOPERITONEUM
[
80

+LP Je ow cc ee
CLINICALLY IMPROVED GCLINICALLY UNIMPROYED
830 —Pulmonary volume witbout and h toneum. Numbers just

with poeemoper]
1d bars indicats ratlo of residuml afe to totsl capacity (Courtesy of Kory
R C et of Du Chest 13 808-820 Jube 1053 )

capacity Those who were not improved showed mereases 1n
both residual air and total capacity

Figure 37 represents the findings of the ventilatory studies.
The maximal breathing capacity and the ratio of breath
g reserve to maximal breathing capacity improved m the
three clmically improved patients The arterial oxygen
saturation at rest inecreased to some degree in all excopt
one, and arterial carbon dioxide content end tension fell
appreciably in the three who showed 1mprovement

The results of the cardiovascular fanction studies are de
picted 1n Fugure 38 Oxygen consumption m general showed
decrease following pnenmoperitoneum, perhaps because of
lessened anxiety and decrease in muscular effort The car
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diac output decreased m all five, with no change n
arterial blood pressures In one patient with cor gnlmon;l;:
and palmonary bvpertension there was a mzable reduetion
w pulmonarv arterv pressure following pneamoperitoneum
and attending improvement in blood gases
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Improvement in three patients in the absence of increased
minute volume suggests that, with reduetion 1n residual air
gecondary to pneumoperitonenm, a more cficaent distribn
tion of nspired air has occurred with an increase mn “al
veolar ventilation” and more efficient oxygen eand carbon
dioxide exchange

New Approach to Pulmonary Emphysema. Osler A. Ab-
bott, Wilham A. Hopkins, Willam E Van Fleit and Joe 8
Robingon3 (Emory Umv ) studied 294 patients with vary
mg degrees of pulmonary emphysema Of these, 127 were
under 50, 102 were 50 60 and 65 were over 65 Most patients
between 50 and 60 had apparently healthy vascular systems,
the disease had started 1n their 30’s and 40°s It was three
times as frequent 1n men as m women. At least 46% had &
family history of the disease There was an almost constant
lustory of protracted cough or chronic bronchitis A smngle
agent for such 1rmtation was found 1n 288 patients, with
178 having a combination of two or more agents

A combmation of bronchospasm plus edema of the bron
chial tree probably causes partial and intermttent obstruc
tion to air evecuation from the alveoll It 1s believed that
the pathologic changes of pulmonary emphysema are not
due to idiopatiic atrophy but are the result of prolonged
partial (bronchospasm and edema) and intermittently com
plete (cough) obstruction of the airway Partial or com
pleto obstruction of one of an nterdependent pair of arr
culations 1n & smgle organ results in a decreased flow 1
the other circulation In the lung, arteral blood flow de
creases 1n response to bronchial obstruction, both mechan
cally by means of direct intra alveolar pressure on the
vesselg within the alveolar walls and reflexly through the
autonomic nervous system Continued partiel or intermt
tent complete obstruction of a part or all of the bronchial
tree produces overdistention of the alveol and a decrease 11
arterial blood flow leading to atrophy of lung tissue The
authors prefer the term “progressive obstructave pulmonary
atrophv” to pulmonarv emphysema. The 1mtial local lesion
mav gerve BS a trigger area capable of producing arterial
and bronchial spasm throughout the ivolved organ.

(3) Thomax 6 116-132 June, 1053
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Resgection and santuring were done with the Potts coarcta
tion clamps Dead space was filled by 1nducing pneumo-
peritoneum, at the time of resection, to eclevate the dia
phragm

Resectional procedures plus plexectomv produced major
and striking mmprovement 1n 21 patients with bullous and
mixed tvpes of emphvsema Tissue resection plus plexectomv
produced rather umiform, striking results i patients with
diffuse pulmonary emphysema and a unilateral foeus or
trigger aree of wrritation. The group with fixed emphvsema
were not benefited bv surgerv

Studies on Re-expanded Lung after Prolonged Atelectasis.
In reviewing experience with traumatic rupture of the
bronchus, Watts R Webb (Barnes Hosp ) and Thomas H.
Burford* (Washington Univ ) became interested in the pos-
stbiity of remstituting function 1n the atelectatic lung
Thev noted, contrary to the usual assumption, that m not
a single cese with complete stenosis of the mamn stem bron
chus for periods up to 26 years had suppurative disease of
the atelectatic lung developed Examnation of lungs after
26 vears, 11 vears and 6 months respectively revealed Do
morphologie changes which appear mcompatible with re
expansion and relatively normal function Studies were then
carried out on the circulatorv and respiratory function of
dog lungs which were re expanded after relatively long pe
riods of atelectasis by sudden complete occlusion

MeTHOD —One mamn stem bronchus was transected and the ends
clored 1n each of three doge The pulmonary vessels were kept 12
tact. After 7%, 3% and 8 monthy respectively the bronehial stumps
were dissected ont and reumted by end to-end anastomoms with -
terrupted sutures. Oxygen saturations were determined on blood
from the nght ventricle, the inferor pulmonmary vems of both
treated and nontreated wides and, 1n one instanec from the aorts
Blood speaimens were drawn just before the bronchial anastomo*®
was done 1mmediately afterward and at another thoraecotomy some
weeks after anastomoms Angioeardiograms and bronchograms were
obtamed. One dog was klled fonr weeks after anastomoms and the
lung examined grossly and mucroacopieally one dog was exammed
at 3% months, and the other was Lept for long term ohservation of
the re-expanded lung

(4) AMA Arch Bwrr. €6 501 800 Jume 19053




LUNGS AND PLEURA 127

At operation for anestomosis, the completely atelectatic
lung was reduced to a small fraction of 1ts origmal size and
appeared red end meaty The entire bronchial tree was filled
with gelatinous mucus which was easly aspirated, usnally
as a cest. By application of positive pressure, the lung
easily re-cxpanded. Blood passmng through the atelectatie

Fig. 39 (ieft) —Lelt maln stem bronchos four weeks after anestomosia following
three months of atelectashs, showing normal lumen Ope miture i visftle In floor of

Fig. 40 (rght) —Relntated lusg of mme dog four weeks after amastomocks
Midlng zooe shows atie of adhesions to thovtentomry

; (Oourp(etiv)of Tebh, W R. and Burford, T M. AMA, Arch Burg 86 801-800
tha, 195

lung was not bewng oxygenated Blood flow throngh the
chronic atelectatic lung of one dog was markedlv reduced
Blood taken immediately after anastomosis subsequentlv
demonstrated adequate oxvgenation Postapastomotic chest
films showed fairlv equal mflation of the two lungs, and
angoeardiograms, normal vascular patterns with adequate
bloed flow to both lungs Bronchography and bronchoscopv
revealed mimmal or no stenosis The inflated lung of one
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=

Fig, 41 —Dog lung four Werks after reinflation following thres months of afel
Broochus artery and aly appear normal, ( vy of Weth W Bn
Barford, T H. AM A, Arch. Swrg 66 801 800 June 1083)

E
Bt

dog, removed one month after anastomosis followmg three
months of atelectaas, 18 shown i Figures 39 and 40 The
lung parenchyma, bronchi and vessels (Fig 41) appeared
normal.

The procedure has not been utihized clneallv but the
authors feel that it will be feamble

[Thrs beautiful expenment shows & remarkable restoration to pormal
functlon of lung tissue after long penods of atelectasis—Ed.

Studies on Lysis of Experimental Pulmonary Embol Using
Trypsin. William W Shingleton Wilbam G Anlvan and
Karleen C Nellls (Duke Umiv ) attempted to evaluate the
effectiveness of a preparation of trvpsin mn the lvms of ex
permnental pulmonary embol m dogs

Merrop —Clots of umform mze were prepared with the ammal s
own blood, allowed to retraet for one honr then introduced by wa¥

of the jugular into the pulmonary ereulation 3 ray fllns were
made to visuahze ther powtion In 11 animals the blood was mixed

(3) Borgery 34 501 509 September 1033
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less with extreme toxieity were scen m 1950-52 than n
1947-49 The right upper lobe was 1involved more often than
any other, for some unknown reason. However, there was a
lower mcidence of foul sputum and mitial toxicity with
these lemons than with lesions 1n other lobes

Cultures from sputum or bronchoscopic aspiration re-
vealed Staphylococcus aureus, Streptococcus hemolyticus,
Psendomonas aeruginosa, Aerobacter aerogenes, Hemophilus
nfluenzae and Escherichia coli All patients received at
least 1,200,000 units of pemeillin daily, some recerved other
antibiotics Bronchoscopy was used 1n almost all cases to
rule eut other diseases Postural dramage was beneficial
when correctly used

Some patients with long standing disease were cured bv
the antibiotze agents, surgery, when requred, was easer
with the inflammatory reaction at a mmmum. Of 32 patients
treated medically, 88% were cured, 9% improved and 3%
died Of 23 treated surgically, including dranage 1n 4, pnen
monectomy 1n 3, lobectomy in 10 and segment or wedge re
gection m 6, 92% were cured, 4% mproved and 4% died.

[Before the days of the antibiotics, pulmonary abscess was a very com-
mon disease with a high mortality It seems almest miracalons that It bas
bocome so infrequent and so relatively nnocuous—Ed.]

Indications for Surgical Treatment of Pulmonary Sup-
purations From Statistics in 240 Oases P Santy, M Bérard
and J O Somrmia? (Lyon) commder medical treatment es
sential to management of pulmonary suppurations. Alanv
patients have been cured by treatment for s few weeks,
and others, m whom surgery 1s contramndicated, are often
greatly benefited by palhiative medication with sulfonamides
or pemcillin Burgery should be undertaken (unless con
traindicated) if supporation persists despite prolonged
medical treatment In these patients the general condition
18 usuallv greatly mmproved by the time they come to sUT
gery

Preoperative pemeillin prophvlaxis 18 important, espe
cially 1n cases of severe suppuration. Excellent results are
obtamned by pneumonotomy for a single abscess, multiple

(7) Presss méd 61 1531 1533 Xor 21 1988
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bronehi Inflammatory changes persisting around dilated
duets and glands may play a role in reinfecting the lung 1
cases of long-standing bronchitis.

Hemoptysis Frederick H. Taylor and Thomas H. Burford?
(Washington Umiv ) state that there are many causes of
hemoptyms but tuberculosis 18 the most common, bronchi
ectasis, carcinoma and lung abscess follow n that order
Ahtrel stenosis, pulmonary infarction and bronchal ade-
noma are less common causes In patients over age 45 bron
chogeme carcinoma 18 the most frequent cause of hemopty
sis Patients with hemoptysis should have a thorough ex
amination, mcluding x ray study of the chest, spufum
studies, bronchoscopy and, 1f 1ndicated, bronchography The
mouth, pharynx and snuses should be excluded as the
bleeding focus. Hemoptyms associated with the rammg of
preces of tissue 18 pathognomome of carcinoma All tissue
must be examined microscopically All lestons seen bron
choscopieally should be studied by biopsy If no deflmte
pathology 18 found by these studies, they should be repeated
and monthly x rays taken to make sure that an important
lesion has not been missed. The treatment of hemoptyms
depends on the disease process

When an acute pulmonary hemorrhage 1s so profuse that
the patient’s Ife 1s i danger, immediate control of the
bleeding takes precedence over the establishment of & defl
nite diegnosis. Most severe pulmonary hemorrhages anse
from cavitary disease, primarily tuberculoss These patients
rarely die of exsanguination but do die of asphyxia. The
bleeding patient must have completo rest, narcotics and
pituitrin® intravenously may help Phrenic crush, pneumo-
peritoneum, pneumothorax or emergency thoracoplasty of
lung resection may be necessary

[The & Ing frequency of bronchogent, i ts still pot saf-
clently appreciated by general practitioners, end there is far too much delsy
1n makmg an accurate diagnosms of the cause of hemoptyals. Also even 8

patient with proved tubercnlosis may also have a carcanoma. We have sce?
this combination in several cu;el.—éi.]

Pulmonary Decortication in Organised Hemothorax 18 8
relatively smumple procedure but requres care, patience and
edequate postoperative supervision, necording to Rodolpho

(#) Miwourt Med 51 10 32 January 1054
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1 the systemme circulation. This results 1n cyanosis of vary
ng ntenmty There 18 a stimulation of the erythropoietie
elements of the marrow with a resultant polyeythemo re-
sponse There 15 no significant disturbance i the over all
circulatory dynamies m cases of pulmonary arteriovenous
aneurysms This 18 1n contrast to changes seen 1n cases of
congenital or acqured lesions in the systerme circulation.
The pulmonary artery pressure 1 normally so low that the
presence of & shunt 1n parallel dees not sigmfleantly reduce
the over all vagenlar remstance of the lung

The most common symptom was dyspnes, resulting from
anoxemia Neurologie disturbances, nsually tranaitory, were
relatively frequent It 18 presumed that these episodes rep-
resent cerebral msults of varying intensity due to anoxemia
or thromboss and that polycythemua plays an important
role Abnormal murmurs over the aneurysm, eyanoms and
clubbmg are frequent findings Telsngiectasias or heman
giomes are also seen. There 18 usually elevated red blood
cell count with proportionate elevated hematocrit and hemo-
globin levels The typical lesion, on routine roentgen
ography, 18 a rounded or lobulated homogeneous density
within the lung parenchyma, with relatively well defined
borders and connected to the hilar region by cordlike bands
Angiocardiographv usually shows the nature of the proe
ess

Surgery appears to offer the only logical method of
defimtive therapy, it has been used in 44 of 85 cases re
ported m the literature Removal was undertaken 1n 41, and
m 3 the feeder veasels wors ligated There were four post
operative deaths Indications for aurgery have not beon com
pletely established The deecision 18 most dificult 1n patients
with 1s0lated lesions if symptoms are minimal or abgent and
1f there 18 no chinical evidence of a marked shunt, or 1n those
with extenmve and multiple lesions 1n whom sucecessful
therapy would necessitate removal of Iarge segments of pul
monary tiesue 1t several gtages

Of 41 patients who did not have gurgery, 20 lived Moat
hed relatively mild symptoms Death seemed to be related
to the pulmonary lesion 1n 11 of the 21 who died Of the 44
who had surgery 23 were appr cured
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Benign Tumors of Lung Clement Price Thomas® (Lon
don) states that only 2% of lung tumors are bemgn and
describes 41 bronchiel adenomas, 10 hamartomas, 4 vaseu
lar and 2 endobronchial tumors

In bronchial adenoms, the condition of the bronchial tree
beyond the tumor depends on degree and duration of ob
struction and presence or absence of infection beyond the
tumor Symptoms depend on the tumor 1tself, 1ts mechamecal
effects and on mfection, if any, beyond the obstruction.
Rediologically, these tumors are detectable only when they
obstruet the bronchus, Emphysema, atelectems and infection
may be produced. There were 26 females and 16 males with
bronchial adenomas The larger bronchi, especially those
of the lower lobe, were commonly involved. Most tumors
were endobronchial but somse were extrabronchial, probably
ongmatng from small bronehl. Histologically the tumors
were composed of cuboid or spheroid cells which were reg
ular m both size and stamming properties and were usually
arranged 1n columns or m acnar formation. Hemoptyms
occurred m 22 petients, 4 had nonproductive cough, 1 a
wheeze and 6 dyspnea. The commonest symptoms were due
to wnfection. Of 23 with infection, 6 had dyspnea, 3 inter
mittent bronchial obstruction and 14 infermuftent infec
tions. Treatment meluded pneumonectomy 1n 12, lower lo-
bectomy 1n 10, lower and middle lobectomy m 9, middle
lobectomy, upper lobectomy and segmental resection in 1
each and local excimon with bronchial reconstruction 1 5
Follow up of 81 patients for 4-14 yeers revealed no recur
rence except in 1 patient who had local resection and later
pneumonectomy

Hamartomas are composed of tissues normally found m
the lung In thus series there were six interstitial and four
endobronchial tumors They can be removed by local ox
eision or segmental resection. Vascular tumors may be ar
teriovenous fistulas or hemangiomas Hemoptyss, polycy
themia, eyanoms, and skin and/or mucous membrane telan
mectasas are associated with these tumors. X ray may aid
mn diagnoms 1f large radicles of the pulmonary artery and
vein are seen Segmental resection 15 the best treatment.

(3) Lancet 117 Jan 2, 1984
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Endobronchial fibroma projects as a lobulated mass within
the lumen of a dilated bronchus. Both patients with this
tumor were treated by lobectomy
Infection causes the greatest morbidity in cases of benign
lang tumor If the tumors are recogmized early, local re
moval 18 possible, without sacrifice of normal lung tissue,
by resecting the endobronchial tumors with the portion of
the bronchial wall from which they are growing and bv
enucleating tumors which occur interstitially and sewing
up the defect The earliest x ray finding when the lesion 18
mterstitial 15 & circumscribed mass Evidence of over and
undermnflation of parts of the lung may indicate endobron
chial involvement Bronchoscopy 1s an aid to early diagnoss.
[Tt is curions that only those tumors of the lmg which contain cartilage
are called bamartomas. Actnally there is just as much reason to e that
name to the so-called bronchial adenomas. The term was coined in 1904 by
Albrecht, & German patlmlolﬁiat, in connection with a tumor of the lrver
The word is denved from the Greek “hamartis,” which mesns failure to
reach the {ML In other words, it 15 & tumor which contains the normal
elements of the tissue which have failed to develop in 2 normal way—Ed]
Pulmonary Alveolar Adenomatosis Report of Oase Didg
nosed in Bweden 18 presented by Ulf Jacobaeus, Borge O
hagen, Ulf Rudhe and Birgitta Vestint (Kerolinska Hoﬂpnl
Woman, 34, pregnant, was thought to have bilateral eavitary
monary tuberenlosis. She had been well nntl age 30, when ghe Ld
a persistent eough and hoarseness and later bronehopneumonia. One
year later a ehest x ray ahowed a homogeneous chymstous
opaaty at the base of the left lung with ill deﬂne\‘f slightly Fﬂr
oyclie demareation, moderate atelectnms and displacement of the
mediastinum to the left. Tuberele bacilh were pot found 1n the spY-
tom. Cough and hoarseness permsted. Abont two years later an X ny
showed bilateral mottled inflitrations of bronchopnenmonic appear
several eavities with fimd levels and a vel like opreaty of
left lower lobe. Partial regression oceurred with sulfonamide therap¥y
She then had 1nereased dyrﬁnea., cough and eopions sputum. Her gen-
eral condition was good. The sputum 1nereased in amount to 200 ec
daily and was mueoid, frothy and eclear, nonpurnlent and witbout
blood. Chest films showed a modersto inerease 1n the extent of 11
flltration 1n the left lower lobe and a large number of new opaeatieh
chiefly nodular, 1n all lobes of both lungs. The leaions wers poo.
delineated and of varable mre, with diameters of 2 mm. to 4 €0-
The left lower lobe was completely inflltrated and atelestatic. Both
lungs showed & few air-containing eavities, and around the left Inng
was a shight pleural threkemng There was no evidenee of 1nvasion.

(1) Acta med. scandinay 145 278 KG 1953
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spaces and peripherel lymph node sinuses In Case 4 b
opmes of the tumor, also eyhindromatous and locally m
vasive, revealed evidences of increasing miosas. In the ex
trabronchial growths the histologic features of central areas
approached those of oat cell carcinoma

In Case 1 symptoms had lasted 13 yoars before the tumor
was diagnosed bronchoscopically After electrocoagulation
of the growth, the patient was symptom free for five years.
In Case 2 the tumor had probably heen present for 20 years
or more, end the patient 18 alive thongh she has recerved
no treatment, In Case 8 the growth was found at autopsy,
and definite symptoms of bronchial tumor had appeared four
years before death. In Case 4 diagnoss was confirmed by
bronchoseopy after symptoms had heen present for 1%
years X ray and radium therapy was used The tumor re-
sponded, and follow up bronchoscopies revealed only scar
tissue after both types of irradiation. However, despie
maximel dosage, there were recurrences, and seven years
after onset of symptoms, extrabronchial, apparently mets
static growths were present The findings at autospy sug
gested that irradiation did not affect the growth in the
deeper layers of the ongmal mtes

Both the eylmdromatous and the carcinoid type of bron
chial adenoma arse n the glandular elements of the mu
cosa, though the area of origin of the cylindromas may be
more extensive than that of the carcinoids This study shows
that both types of bronchial adenoma have malignant po-
tentialities. In this respect they seem to be rather remote
from common bronchogenic careinoma There 18 no suffcient
reason for placing the carcinoid and cylindromatous varl
eties 1 different categories Differentiation into defimitely
bemgn and defimtely malignant tumors, adenomas and car
cmoma, based on the further course of the disease, does not
reflect adequately the potentialities of the tumors of ths
group

t Bronchial Papilloma Olinical Appearance and

Pathology of Bronchial Adenoms 18 described by Alexander
von Lutzla® (Umv of Basel) Malignant changes in & bron
chial adenoma were seen 1n the following case

(6) T 1 340-357 N, 1983
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tuted which, although less irmtating, seemed to induce severe diar
rhen. In a few of the ammals with open ulecrating lemons a denteo-
tinized solufion wns used nntil the lesions senbbed over As ammals
wenkened with old nge or disense, only the lesmion was pminted. Paint

Tig. 42 (top left).—Tarly carcinoma (two lesions) at 540 daye
¥ig 48 (top right) —Saroe animal, Advanced curcinacm at 500 dart
44 (bottom left) —Eurly carcinoma at 404 days.
Tig. 45 (botiom right) —Bame anirmbl Advanced carvinoma 006 \‘h{t
¢ ey of Wynder E. L, ¢t ol Cancer Fea 13 855 864 Deoamber 1953}

g was diseontinued when the lemons had become grossly posihive
earcinomas.

0f 81 terred mice, 59% (26 females and 22 males) devel
oped papillomas The first lesion was noted in the
weels, with mean time of appearance 56 wecks Of 81 tarred
mice 4449 (25 femalex, 11 males) developed epidermoid
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Of 81 mice 1n the tar and croton o1l group, 42% had papil
lomas and 97% carcinomes These lesions did not appear
earlier than m the group treated only with tar and evalu
ations were mmpossible becanse 77% died between the 12th
and 14th month.

Of the 30 painted with acetone alone, 30% were alve at
the end of 24 months 1n contrast to 0% 1n the tarred group
No lestons were noted and the epidermis rememned soft and
pliable Except for roughness and thickenming of the ep
dermus, no lesions developed 1n 14 mice treated with acetone
and croton ol and 214 were still Living at 24 months.

In another study, carcinomas developed withm 416 months
1 25 mice pamted with 08% methylcholanthrene mn ace-
tone three times a week. The flrst papilloma was noted at
s1x weeks, the first carcinoma at 12 weeks Average time of
appearance was 7 and 16 weeks

These studies estabhish condensed cigaret tar as a ear
cmogen for mouse epidermis and provade a tool to determine
and 1s0late poasible carcinogenic agents in that tar Studies
now 1n progress to identify the carcinogemie fraction or
fractions m cigaret tars may further knowledge of carcino-
genesis and lead to practical preventive measures against
cancer

[This stady of courss brings additional strang evidencs that excemire
ofgaret smoking may be an etiologic factor in the production of broncho-
genle carcinoma—Ed.]

Osrcinoms of Lung Erik Husfeldts reports that the mck
dence of lung cancer n Denmark hsas mcreased while the
incidence of pulmonary tuberculosis has decreased, and
stresses the need for carly diagnosis Tn 351 of nearly
cases of lung cancer seen from 1942 to 1952, enalyss dis-
closed that the wmitial symptoms were acute mnfection, cough
dyspnea, chest pain, fatigue, fever, hoarseness, hemoptvsis
eplgastric pan or symptoms due to metastases The percent
age of operability ranged from zero for hoarseness to 87 5%
for lemons found by group x ray survey but causmng 10
symptoms. Diagnoss of lung cancer depends on X ray pro-
jection m two planes, tomography, bronchography, bron
choscopy, coytologie examination of the sputum with of

(8) Indhan J Burg 15 135 149 September 1053
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[There 13 no doubt that the prognosis depends to a grest extent on the
typo of carcinome. A highly undifferentiated lesion 13 astocrsted with a
worss prognosis than a well differentbated tumor —Ed.]

Cancer of Lung Analysis of 532 Consecutlve Cases, scen
between Apr 1, 1946 and Jan. 1, 1953, 18 presented by John
H Gibbon, Jr., Frank F Allbnitten, Jr, John Y Temple
ton, I, and Thomas F Nealon, Jr1 (Jefferson Med. Col
lege) Histologie dingnosis was based on tissue exammation
1 484 and on the finding of cancer cells mn the bronchial
gecretions 1n 48 Patients ranged n age from 30 to 79, most
of them being between 50 and 69 There were 487 men 1n
the series.

Common symptoms included cough, sputum, weight loss,
pain, dyspnea, hemoptysis and weakness. Only 19 patients
were seen before onset of gymptoms In about 86% of cases
the roentgenologist correctly made a presumptive diagnosis
of bronchogenic cancer Exploratory operation was done m
380 cases In 24%, the preoperative diagnosis was made by
bronchoscopic biopsy, 1n 45% bv the finding of neoplastic
cells 1n the bronchial secrotions and 1n 31% on the basis of
climeal symptoms and x ray findings alone In 205 cases
(89% of the entire group), the cancer was extirpated at sur
gery The whole lung with the regional lymphatic system
wag removed 1 190 cases, lobectomy or bilobectomy was
done m 14 and local excision of the cancer was done 1n
1 case

Operative mortality of patients who underwent extirpa
tion of the cancer was 229, The five year survival rate was
229, for patients whose cancer was removed and 9% for
the entire series

Analyss of the present geries as well as 17 series reported
1n the hterature appears to indicate that the proportion of
the total number of patients leaving the hospital ahive with
cancer removed 18 directly related to the proportion of the
total number of patients in whom extirpation of the cancer
18 attempted.

Carcinomatous involvement of the recurrent larvngeal
nerve usnally indicates an mmoperable cancer The extent of
mnvolvement by the tumor appears to be a mignificant factor
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mn one of every six, The lung was involved mn 1 of every 7
and the bramn 1n 1 of every 12 cases

Organs 1nvolved 1 fewer than 10% of cases were pan
creas (7.26%), epleen (5556%), skin (341%), bowels
(218%), prostate (1.28%), diaphragm and thyroid (085%)
and testis and gallbladder (043%)

[The high incid of adrenal found by the suthors
with the findings in many other senies of autopsies. It is & curons and un-
explained pheromenon to which Bosquet ed attention about 25 years
ago It seems doubtful that the tendency to make the operative removal of
the cancer more radical by extensive dissection of the medisstinmm is worth
while in view of the frequent esarly blood borne metastases.—Ed.]

Burgicel Management of Tamors of Lung Discovered in
Xray Surveys Brian B Blades? ((George Washington
Umv ) states that chest surveys for tuberculosis have re
vealed & sigmificant number of lung tumors Semiannual
full sized roentgenograms of the chest, both frontal and
lateral projections, offer the best method for early detection
of Iung neoplasms

It 18 impossible to dufferentiate bemign from malignant tu
mors bv xrays Com shadows in the lungs usually repre
gsent & tuberculoma or 2 lung neoplasm, but & metastatic
lesion must elso be considered In patients under 40 com
shadows are more apt to represent tuberculoma, in those
over 40, the ineidence of neoplasms inereases Caleifleation
may be present in both tuberculomas and tumors The loca
tion of the con lesion near a pleural surface 1s only sugges-
tive of tuberculoma Adenomas, xanthomas and other less
common lung tumors may produce a clearcut comn type shad
ow The size of the lesion 18 not an indication of 1ts miero-
scopie cheracter Hilar shadows may be the result of en
larged mediastinal lymph nodes from tuberculosms sarcord
disease or inflammation of any type Atelectams of the entire
lung or a lobe may or may not produce symptoms Atelec
tasis may cause emphysema of a lobe or lobes A tumor and
tuberculoms may oceur together especially in older patients
Bronchiectass and lung abscess may be confused with neo-
plasms Lung cancer mav be confused with viral pnenmoma
Lung cancer may remamn mdolent for months or even years
therefore, a stationary, silent lesion that does not change 1n

(3) JAJILA 154 196-108 Jan. 18 1954
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Bronchopulmonary anastomoses were seen 1n two cases of
primarv bronchial neoplasm with hypertrophic pulmonary
osteoarthropathv

Hemoptysis 1 such cases of pulmonarv neoplasm ong
mates from the bronchial arteries, sinee large and thm
walled lacunae found 1n the tumor substance had eontinuity
with enlarged bronchial arteries

Localization of Radioactivity in Lung and Lymph Nodes
J Rav Brvant, Harold F Berg and William M. Christopher
sen® (Umv of Louwsville) experimented with methods of
delivering effectrve radiation limited to speecific segments
of the lung and regional 1vmph nodes 1n order to find pal
hative treatment for inoperable lung cancer Radrioactive
colloadal gold (Au'**) was instilled through a eatheter mto
a selected segment of a lung m 20 dogs Assav of the dogs,
killed at various mmtervals, revealed localization of actimtv
within the segment of lung and regional lvinph nodes His
tologie studies showed radionecrosis 1n proportion to the
amount of 1sotope mstilled in the lung segment Onlv minor
changes were seen 1m Ivmph nodes Colloidal An™® was m
jected throngh a needle into the muecosa of the mtermediate
bronchus of eight dogs Assav revealed extremelv high lev
els of concentration of radioactivitv 1n the regional lvmph
nodes, a Tower level at the site of injection and neghgible
actrvitv elsewhere

Maximal localization was achieved by the 1nstillation
method. A skilled bronchoscopist should be capable of loeal
1ing the segment of lung to which the 1sotope 15 to be
delhivered. The mjection method produced extreme localiza
tion m the hilar Ivmph nodes with levels even higher than
at the site of 1njection. A combination of the two methods
mav be the means of delivering palhiative radiation in cases
of far advanced lung cancer If the Ivmphaties are “plugged”
with metastatic embols, localization 1n the Ivmph nodes mav
not be as concentrated or mav not result at all

Stress in Pulmonary Tuberculosis I. Thorn Test and Oir
culating Eosinophils in Burgical Patients were studied bv
Alfred Goldman, I Alfred Breckler Ene Stern and Robert

(6) J Thomacic Bmg 26 2123 Septamler 1952
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tality of less than 1% Among patients with pulmonary m
dications (1,480}, the mortality rate in the first three weeks
was only 08%, among those with pleural indications (116),
1t was gsomewhat higher, but since two of the four deaths m
this group were deemed preventable, thoracoplasty may be
congidered almost as harmless for patients with pleural in
volvement as for those with pulmonary lesions

The danger of fatal postoperative dissemination of tuber
culosis, which used to be one of the principal risks m
thoracoplasty, has been virtually eliminated by the use of
antibiotics Although many patients 1n this series were aged
or had bilateral lesions, fewer than 1 oqo died of immediate
resprratory nsufficiency The aunthor believes that thoraco-
plasty can properly be selected without preliminary fune-
tionel examination, because s mistaken or pesmmistic mter
pretation of the results of such an exammation mght
needlessly deprive the patient of the benefits of the inter
vention Pulmonary embohism was never encountered among
the 1,430 patients with pulmonary indications. Paradox:
cally, postoperative pulmonary complications (infaret, sup-
puration and atelectams) are exceptional in surgical col
lapse therapy for tuberculoms

A one stage procedure was sufficient 1n nearly half the
patients, even m patients with extensive lesons, rdequate
collapse was secured by thoracoplasty in two stages more
then 9 of 10 times With few exceptions, the author ad
hered to the prinaiple of not resecting more than 5 ribs at
one time in patients with pulmonary imndications, i pa
tients with pleural involvement, however, he often extended
the operation to mnclude 9 or 10 mbs at a single stage, there-
by avoiding multiple mterventions and securmg much bet
ter effacement of the pleural cavity Total thorseoplasty
can safelv be carried out mn these patients with the aid of
adequate oxygenation through closed circmit anesthesa and
replacement of lost blood by transfusion during the proce-
dure

[Splendid results, which would hare been imposaible without streptomy
cm. I am pot so sure, however that it is wise to omit completely the respir
atory functional tests in the aged patients—Ed.]



LUNGS AND PLEURA 161

Thoracoplasty and Resection for Pulmonary Tubergulons
F A. Hughes, C O Lowry and J W Polk? (Memphs,
Tenn.} report on 111 consecutive patients who had posteror
apieal thoracoplasty and 131 who had a pulmonary resec
tion for tauberculoms between January 1947 and October
1951, all were followed to Mar 31, 1952 Of those who had
resection, 82%, and of those who had thoracoplasty, 68%
were aged 2040 There were onlv two women m both groups
Nonprogressive cavitary fibrocageous disease was present mn
96% of the thoracoplasty group and 79% of the resection

1)
grg;t'Ll-)efptomymn was not used routinely for the thoracoplasty
group but was used daily m one group with resection and
twice a week with daily PAS m the gecond group

There was a 60 day mortality rate of 156% for resechion
and 1.8% for thoracoplasty There were 251 thoracoplasty
stages performed with a mortshty of 08%/stage. Total
fatality was 4.6 patients for thoracoplasty and 35 for re-
section for each 100 patient years of observahion. Operative
spreads occurred mn 9% of patients treated by thoraco-
plesty and m 74% of those with resechion Late spreads
oceurred in 29.3% of the thoracoplasty series and in 18% of
those with resection Fustula and empyema have not been
g% troublesome smee better technic has been uwsed mn doing
segmental resections and 1 closing the bronchal stomp
After resection, 79% of patients are mactive, compared with
64% after thoracoplastv Resection was subsequently done
for 10 patients treated bv thoracoplasty

The difieulty in obtaming good results in nonwhite pa
tients and 1n patents with extensive or unstable digeass
conforms with the usual experience

The percentage of patientx at home 1 slightly greater and
the percentage dead less for patients treated by resection.
Approximately 209, of both groups are working, and ap-
proximately 20% are in s hospital

Resection has been elected as a preferable procedare with
mercasig  frequenev  Intermittent streptomyem, 1 Gm.
weekly, with daily PAS has been used with 67 patients with

(f) J Therscie Smx *5 {344t May 1953
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better results than was obtained by short courses of 1 Gm
streptomyein daily at the time of resection.

[Nine per cent of spreads after thoracoplasty seems high fn this age of
streptomyein, Ses the preceding artiole by %érard.—Ed.]

Results of Thoracoplasty Follow up of 583 Patients Rob-
ert Irairdl reviews a two to eight year follow up of 583 pa
tients treated by thoracoplasty for tuberculoms The chief
mndication for operation was persistent open cavity or active
tuberculoms mn the upper half of one lung The operation
performed was the usual thoracoplasty There were 1,404
operations Ateleotasis followed general anesthema more fre-
quently then local. The usual hospitalization time after
thoracoplasty was s1x months

After successful thoracoplasty there 18 2 good chanes of
the disease’s remaming nactive m five of six patients Of
122 patients discharged with positive sputum, but with the
tuberculous lesion improved, 60% became quescent, 80%
eould return to work. Mortality rate for the entire series
was 7% Of the group followed flve years, 88% were alive,
72% were quescent and 74% were workmg Of 166 patients
with contralateral pneumothorax at the tame of operation,
27 hagd respiratory embarrassment 1n the early postoperative
period Mortality rate was 8%

Pulmonary tuberculoms 18 a disease of early adult life,
70% of the patientg were 20-35 The results n patients aged
50 or more were not 8o good s 1n younger ones, but thoraco-
plasty 1 older people 18 of definite value and not too haz
ardous.

There is no doubt that resection 1s best for certan cases
of edvanced tuberculosis, e g, destroyed lung or stricture
of the larger bronchi. Thoracoplesty versus lobesctomv or
segmental resectron 1n the treatment of upper zone disease
18 a more difficult problem. Thoracoplasty should be looked
on as a stege in treatment, and every effort should be made
to mmprove the tuberculosis before operation

Indications for Segmental Reseotion in Pulmonary Tuber
culosis, Based on Study of 450 Patients Operated on (400
mn New York City and its environs and 50 at Strasbourg),
are discussed by E Forster, Ch Danels end J M Cham

(1) Lancet 2:310-321 Aug 15 1053
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berlamn.2 Experience with these patients, who were drawn
from all classes of society and at Strasbourg ineluded North
Africans as well as Europeens, showed that segmental re
gection may be expected to yield good results in flve types
of cases These are (1) tuberculomes or certam filled cav1
ties climeally and radiologieslly ndistingmshable from
them, (2) cases m which thoracoplasty has failed, (3) cases
m which collapse therapy cannot succeed because of the
character of the lemions, (4) certamn emergencies, such as
pleuropulmonary perforations or rupture of emphysematous
bullee, which reqmre active and rapid treatment, and (5)
cases m which, althongh prolonged eollapse therapy would
probably result in cure, the cost in loss of funetion wounld be
too great.

In the first type, segmental resection 18 generally accepted
as the preferred treatment A thorough ehmical and radio
logic study of the patient should be made before operation
of any Xind 18 dearded om, and esthetic and social factors
should also be conmdered Collapse therapy, besdes causing
deformity, often has an adverse psychic effect on the pa
tient which can be avoided by segmental resection. Patients
with lesions 1 the upper right lobe for which lobectomy 18
required may also have lestons i the upper segment of the
lower lobe, and 1n such cases a Fowler segmental resection
associated with upper lobectomy will often prove superior
to thoracoplasty The same procedure, however, 18 not ad
visgble when the left lung 18 1nvolved, because the more
extenmve loss of parenchymatous tissme leads to too great
a fonctional deflat. A special mndieation for segmental re
section 18 also found in contralaterel lesons, one of which
may be removed by resection and the other treated by col
lapse or local exeress In planmng treatment of this kand,
the major focus shounld be dealt wath first, because sometimes
the lesser lesion will have healed before 1t 13 time for the
second procedure Finally, excellent operative resnlts are
sometimes obtamed by segmental resection when the tuber
culous lesions, though separated are confined to a single seg
ment of the lung or ocenr mn a wedge-shaped area The op-
timal time for surgery is when expectoration hes been re

(2) DPreee mdd. 61 1641 164° Dec. 12, 1983
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duced to & mimimum. Respiratory insuficiency and exces-
give dissermination of the disease are the principal contra
mdications. If either 18 discovered during operation (as &
consequence of having msmnterpreted the radiographs), &
change 1n procedure 18 necessary

Follow up on 300 of the patients after one to five vears
showed that 9837% of the survivors were well, 1e, their
sputum was bacteriologically negative and they were either
working or capable of normal phymeal activity Operative
mortality was only 3%

Experience with 350 Total Pneumonectomies for Tubercu
losis Late Results M. Bérard, R Arribéhaute, J Germain
and J Dumarest3 (Lyon) report that of 350 patients op-
erated on between Jan. 1, 1948 and Jan 1, 1958, 207 had
excellent results Thirty-cight were still under treatment
for bronchial fistula or empyema, or contralateral disease
had developed. 8ix were lost to follow up, and 99 had died,
23 of early cardiopulmonary compheations and 76 of late
plenropulmonary complications (34 of bronechial fistula, 20
of pleural empyems and 22 of contralateral disease) The
high mortality mn this series does not warrant pessimusm
regarding preumonectomy, because 1t mncludes patients op-
erated on at the beginming of the authors’ experience with
this procedure when complications may have arwen &s &
result of errors i techmic or poor selection of patients, in
many ceses pneumonectomy was performed because 1t
seemed to be the last and only treatment available Com
parison of results obtamned when indications were optimal
(bronchal stenoms) with those obtamned when they were
most unfavorable (a demaged lung in 180) emphasizes the
faot that prognoms depends essentially on the severty of
the condition at the time of operation. Thus of 180 patients
with damaged lungs, 30% died and 56% had excellent re-
sults, whereas of 86 with bronchial stenoms, 6% died and
94% had excellent results

The success of total pneumornectomy 1is largelv deter
mined 1n the first postoperative year Patients who survive
this period without aceident virtually run no further risk
of empyema or bronchial fistula and those whose tubercu

(3) Rev tuberc 17 641 630 1983
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lomis 18 conflned strictly to the lung removed need have
practically no fear of later contralateral disease

Prognosis for the Oontralateral Lung after Resection for
Polmonary Tuberculosis M R Geake snd F H. Youngd
(Brompton Hosp., London) studied the records of 101 pa
tients with pulmonary resections for tuberculoma who sur
vived the immediate pestoperative course (three months)
In only 11 was the contralateral lung conmdered unsahs
factory Of the mix wheo died after the postoperative penod,
five hed satisfactory contralatersl lungs Of the 95 patients
who survived, 72 were followed for two years, only 1 hed
rather doubtful spread of disease after 15 months, the mm
mum follow up pertod Deterforation wae noted, within 6
months 1n two patients, and within 12 months m eight.

Deterioration 1n the contralateral lung, if related to the
resection, mill probably appear within 12 months Deteriora
tion was most common if unfavorable changes had ocenrred
m the 12 months preceding the operation. Patients with Iit-
tle or no sputum had less spread of disesse than those with
a large amount of sputnm. There was no evidence that the
duration or extent of disease in the resected lung had any
appreciable mfluence on the contralateral lung

Pneumonolyxis with Plastic Prosthexls Nature and Indi.
cations L. Adelberger and H Serdarusitx® report on therr
experiences with & procedure to collapss the lung by sob-
penosteal resection of the first to fourtk mbs and symul
taneous extraplenral pneumonolyss Collapse was mmmn
tained with a new plastie fitling, polystan. Histologio study
has proved that i causes no irntation and that eapsule
formation takes place sround it

MerHOD—A curved paravertebral incimon 18 made midway be-
tween the senpula and the spinout processes belund the seapuls
to about the Tth nb m the postenior seapnlar hne, The inemon goes
through the slan and the Jower third of the trapenns and rhomboid
museler. Subperfosten]l resechon of two-thirds the length of the 4th
nb is followed by exposure of the upper part of the back of the
thorax The upper lobe is freed extraplenraliy—medially to the
acrlie arch, antenorly to the lower edge of the 1st or 24 rib pos-

tentoxiv to the lower edge of the Oth-8th rib—depend:
tent of the proeess In rubpemocteal reasetion of the 238133 .‘?;rgs

{4) Thorax 8 104 108 Jume 1933
(8)  Thorarchirergle 1 101 136 Jmme 19 3
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for three-fourths therr length and of the 1st mb to the cartilage,
the museles and periosteal sheaths are spared. The paravertebral
stumps are not shortened too sharply The transverss processes
are not resected, therefore no scohotic deformities or muking of the
shoulder girdle follows. Dramnage and elamping are done at the low
est paint. Polystan 18 inserted on the preserved muscle and periosteal
sheaths which are flxed with eatgut or mlk sutures along the mus-
eulature of the spne medially and eaudally on the 5th nb Pemiedlin
and streptomyan are instilled 1nto the pnenmonolyms eswity and
primary closure 18 done 1n layers. Pemeillin and streptomyein are
given 1n usual dosages intrnmuscularly for eight days postopera

vel,

Oi’ the 70 patients mn this geries, 26 underwent pneumo-
nolysis by thoracoplasty, 48 pneumonolyms with plastic
filler thoracoplasty and 1n 1 case the polystan was inserted
secondarily after extraplenral pneumonolyms Patients
ranged 1n age from 20 to 56 years The disease was of vary
g severity, some had multiple esvitation and 23 had b
lateral cavitation. Early results (between operation and
four to six weeks postoperatively) showed normal sputnm
mn 49 of 70 patients, mn 19 it remained positive Postopera
tive complications mecluded shitlike cavities in exght patients,
sx with homolateral spread and one with contralateral
exudative pleurisy No postoperative bleeding was encoun
tered There were one patient each with early speefle 1
fection of the fllled cavity, with nonspecific mnfection and
with lung fistula Three deaths were due to heart and cir
culatory failures

Two to three years postoperatively 44 patients had nor
mal sputum and 17 were employable In three patients there
was progression of old contralateral lesions

[Tt is Interesting that although more articles are appearing in the foreigd
literature advocal the use of plastic material for compresslon in pul
tuberoulosls, American workers on the whole seem to be uneathusi-
mmbab the difference in attitude is due largely to the lato compl-
cations, even 1215 yoars after the operations, which have boan seen by the
older thoracic surgeons in this country The younger European surgeons
who have taken up this work only recently have not had time to sce the
bE:Ld] results of the introduction of this foreign matern) into the tissnes—

The Polystan Sponge as Plombage Material in Collapse
Operations for Pulmonary Tuberculosis and in Stabilising
the Mediastinum Following Pneumonectomy According to
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Jens I, Heansen and Harald Engberg® (Copenhagen), of
two types of plombage material used m the surgieal col
lapse therapy of pulmonary tuberculosis, one has a smooth,
contiuous surface (Luctte balls) and the other a smooth,
discontinuous surface and spongelike structure (the polvy
stan sponge)

The discontinuous, porous surface of the polystan sponge
allows ngrowth of connective tissue and consequently solid
fixation of the mert material i surrounding tissues This
solid fixation of the sponge to the tissues i contrast to the
lack of fixation of Lucite balls mekes the sponges better
material for plombage and reduces the risk of complications

Two fundamentally different anatomic sites have been
used for insertion of such material, the extraplenral and
extraperiosteal (thoracoplasty prineiple) The extraperios
teal msertion of imert material 18 far more rehable than
the extrapleursal, as 1t avoids the risk of cavitv necrosis In
this method the mbs preserved without periosteum serve
to hold the polystan sponge over the lung to secure perma
nent collapse The superficial well of a tubercnlous cawnity
n the lung 18 partly supplied by blood from intercostal
vessels through adhemons between the chest wall and lung
In extrapleural pneumonolysis the connection between the
chest wall and lung 18 severed, with consequent rish of
cavity necrosis, bronchal fistula and tuberculous empyema
In extraperiosteel pnenmonolyss, blood supply and parietal
Ivmph dramage to the tuberculous cavity m the lung are
mamtammed The honv thorax and the intercostal bundles
constitute a natural barrier agamst the progress of the tu
berculoss.

Extraperiosteal polystan plombage 13 planned on the basis
of roentgen study and the extent of collapse 13 estimated
as m thoracoplasty Operations sre usuallv done nnder gen
eral anesthesia. A standard thoracoplasty meision 1s made,
but the ribs, denuded of periosteum, are preserved. The lung
remams covered bv a contmuoux laver of mntercostal mus-
cles and periostcum Apicolysis 15 carried out and the plom
bage material 1s mserted after the removal of one rib or the

(8) Acta chir scandiav 105 335 349 1933
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division and later fixation of one b The fillings are m
serted between the apex of the lung and the denuded ribs.
The s1ze and shape of the material may be adapted as re
qured during the operation. AManagement after surgery con
msts of antiblotic therapy directed aganst tuberculosis and
used as a prophylactic measure agamst pyogente infection
for four to seven deys

In 80 cases of pulmonary tuberculosis with cavitation, ex
traperiosteal pneumonolysis was performed in a total of 90
extraperiosteal operations The procedure was used mamly
m the poorest surgical rsks 79% were deemed wnfit for
any other form of surgery, and 42% had severe bilateral
lesions There was no postoperative mortality or comphea
tion. After 12-18 months, 3 of 52 patients followed had
staphylococeie space infection. Tuberculous infection and
bronchial fistula 1n two 1nstances were due to operative in
Jury to the cavity and to the capsule of the filling 1n the
course of secondary pulmonary resection for residnal eavity
During follow up, 66% of the patients were well and spu
tum was negative, 26% still bad pomtive sputum and 8%
had died More than half of the patients who had not re
covered had severe contralateral unoperated lesions, pres
ent at the time of extraperitoneal pneumonolysis

In 25 ceses of pneumonectomy, the lung prostheses of
polystan sponge were used for stabihization of the medias
tium In 24 of these the prosthesis was mserted intrapleural
Iy immediately after pneumonectomy, whereas 1n one case
1t was ngerted extraperiosteally after 14 days The inser
tion of the prostheses was followed by empyema without
bronchial fistule in flve instances, principally after pnen
monectomy for suppurative or tuberculous lung disease
After a year or two the volume of the prosthems had dumn
1shed somewhat

[Of course this material is a foreign body and the chances are that the
tissuea will try to extrude it as they do any forelgn The authors
shonld us another report five years from now However, if it has arrested
mbq-cuﬁ:uhlnap.demwhoh.myhdd-kformyotimrtyponfm
cal treatment, it may have been worth whils because perhaps later a thoraco-
plasty or resection of some kand may be carried ont.—Ed]

Bronchial Resection and Anastomosis. Paul W Gebauer”
(7) J Thorelo Sarg 6 41 260 Beptember 1033
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(Honoluln, T H.) believes that i all cases of isolated tra
cheobroncehial disease and mn many that are combned with
pulmonary parenchymal disease, some type of tracheobron
chial surgery should be routmely considered Sixteen cases
itlustrating some aspeets of the techaseal application of bren

a b

c d
Fu. 8 d procadure need
tor Sbtaads o Frit broochia) sienose (bewt x rage showed 1o
abnormality or disesse of long fclde ¢, normel biforowtion b, healiug
tul serere in Jower thind, by h long
trucheotowy tube; richt bremchos was rearly ocdoded. ¢ stenosed t broochoe has

: beonch tractare
A L g £ el e B S e
Therscie Barg 28 41 260 Beptember 1933 )
chial resection to a variety of tracheohronchial lemons are
presented

For healed tnberculous strictures mvolving the right up
per lobe broneby, sleeve resection and anastomosis were done
m three cases with simple end to-end closure with fine wire
rather than everting mattress sutures, in the earlv postop
erative period the suture hine was kept clean by means of
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bronchoscope In two similar stricture cases, the right bron
chus from the middle lobe stump to the coryna was resected
with anastomosis between the distal trachea and lower lobe
bronchus In two patients with dermal grafts inserted more
than two and three years earlier for correction of main bron
chial stenosis, recurrent tuberculous tracheobronchitis was
treated successfully by partial excision of the grafted main
bronehi and upper lobe stumps In one patient with primary
tubercuoloais and intermittent obstructive emphysema, resee
tion and anastomosis of the upper lower lobe bronchial
crotch to the trachea was performed successfully despite
the unquestioned presence of active tuberculous lymph node
and bronchial inflammation. In one case, an adenoma arising
at the main crotch of the stem bronchus was excised, con
verting the three divided bronehi into a single stump whih
was anastomosed to the proximal stump of the stem bron
chus

At the time of upper lobectomy for atelectasis of the right
upper lobe and physiologie occlusion of the bronchus by
dense scar that meorporated the orifice of the right msin
bronchns at the coryna, the upper lobe bronchus and adja
cent stem of bronchial sear were excised as & wedge and the
lower edge rotated up to meet the upper Large bronchial
defects, mnvolving less than half the bronchial circumfer
ence ean sometimes be ¢losed transversely Closure 18 some
times simplified by sacrificing & neighboring lung segment
and using 1ts bronchial stumps as a erude flap

Complete or partial bronchial division to facilitate dissec
tion 18 of particular importance in salvage of an intact md
dle lobe when 1ts bronchus 18 more or less fused to the branch
bronchi of & shrunken, atelectatic and bronchiectatio lower
lobe If the bronchus 18 first divided below the upper lobe,
the middle lobe bronchus (to be preserved) can be more
easily and safelv separated from the lower lobe basal bron
chi and the middle lobe 13 then jomed by anastomosis to
the proximal right bronchial stump This was done twiceé

Omne patient given antmierobial treatment for recurrent,
gevere ulcerocaseons tuberculoss of the trachea and mght
bronchus had asphyxiating stenosis during tho carly healing
phase Ten davs after tracheotomv with a long cane-shaped
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Case 2.—Man, 52, had had o laryngestomy 3% years previously
for & lemon onginally thonght to be earcinoma. The lesion was later
found to be caused by Blastomyces dermatitidis, Bubsequent uleera
tion around the tracheostomy henled after stilbamidine therapy
Liglodol' instillation showed & markedly narrowed trachea from the
end of the tracheotomy tube to withn 1 em. of the tracheal bifurea
tion, The trachea, exposed throngh a mght posterior thoracotomry,
was opened from the end of the tracheotomy tube to the tracheal
bifurcation. A dermal graft was fashioned to fit the defect, stiffened
with stainless steel wire and sutured in plase with eilk. The graft
was unnsually thick, The wire and graft were extruded about six
weeks postoperatively, leaving the lumen of the traches covered with
epithelium exeept the muddle of the prewviously grafted area. The
patient was asymptomatie six months ll;ter

The graft in Case 2 was probably too thick. A thin full
thickness graft or split thickness graft in instances of un
usually thick skin that includes the epidermus should be
the material of choice 1n the reparr of a flbrous stricture of
the trachea. Removal of the epidermis leaves a raw surface
that is an excellent place for the trapping and acoumulation
of debris and secretions Wire for stiffening may not be
necessary n all cases.

Ressction and Anastomosis of Intrathoracio Trachea for
Primary Neoplasms 1s preferred by Joseph E Macmanus and
Robert MecCormick? (Buffalo), slthough plastic methods
must be developed for individual cases Segmental sleeve
resection with end to-end anastomosis is preferred to partial
resection.

Man, 61, had repented eolds for a few months and hanol}:m on
two oceamons, Chest x rays revealed no anhnormality but bronehos-
gopy dlic.}oaegha 25 em.ﬁlnuu on the anterior wall of the traches

om. above the carna. Bio was nterpreted as pnimary
noma of the tmehea.HPhymcglsymminahon and lubtnl-)ntory findings
were not mgnifleant. He smoked 10 axgarets dail,

At operation the chest was opened and the 5{11 nb resested. The
arygos vein was divided between silk and the
pleura opened to the apex of the chest. Posterior mediastinal lymph
nodes were dissected from the level of the subelavian artery down
on both mdes and removed. The trachea was mobilized, turned 180
d to the left and opened through the membranous portion just
b:iow the tumor The intratrucheal tube was quiekly inserted into
the left mainalbrone.hun and itnmmff mnflated with goodur:';;limb::d!
ex eeve resection, invo three rings anteriorly
mmmmg&ng 35 cm. verheally, mv;gformed. TE: tracheal walls

(9) Ann. Bury 139 360-354 March, 1054
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encapsuleted and yellowish and often contain areas of ne
crosi8 and degeneration Histologieally, they are solid and
present an mterlacing syncytium of Schwann cells with
prominent palisading of the cell nuelei. The neartlemmoma
18 probably always bemign and does not recur after com
plete surgical removal, whereas recurrence 18 not uncom

ca%mrmdm?mhwmagmtmﬂ%mu

L. A spd Rtvkin L. i Amn, Surg. 188:104 110 July 1983)
mon after surgical excision of the neuroflbroma and malig
nant transformation 18 quite common

The patient with benign neurogenic tumor of the chest
wall usually complains of pains at the site of the tumor and
radiation of pamn along the course of distribution of the mm
volved nerve When the growth 18 massive, symptoms mav
be produced by compression and impairment of function of
neighboring tissues or both. There may be eroson of the
adjacent mb Chest x rays are fairly characteristic A ar
cumscribed dense ares 18 found within the chest wall (Fig
49)
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COostoolavionlar Oompression of Subelavian Vein R. Wy
burn Mason® (Royel Cancer Hosp ) presents two cases m
which traumatic wrenching of the shoulder appears to have
led to costoclavicular compression or pressure by the first
rib producing 1its chief effect on the subclavian vewn rather
than on other structures

Man, 20, eaught s nght hand 1 & eonveyor belt, with violent
abdnetion and pulling down of the imb There was a tearng senw
tion followed by aching Within an hour the hand and arm began
to awell, the hand beeame numb and eold and movement of the hand
and fingers waa lost. Edema did not subside, and two weeks later
he had sudden fever of 100.8 F., ngors, chest pain, sweating, rapid
respiration and right axillary tenderness, These symptoms subuded
after two weeks’ treatment with sulfathiazole and pemallin. At four
months the arm was unchanged, with 1tt1.:§ edema of the enhire
upper imb There was marked dro the tip of the t
shoulder (about 8 i) The nght rasm.l pulse was weaker than the
left, With shoulders drawn back, blood pressure on the mght was
110/40 mm., on the left 180/80 mm, Pinpnek was not appreciated
over the inner arm, forearm and hand. Edema submded if the nght
arm was rmsed above the head. Diagnosis was eostoclavioular eom
pression of the subelavian vein. One year after injury, axploration
revealed compression of the subelavian ven by the first nb without
thromboms. The omohyoird and scalenus anterior muscles were &
vided and 1% 1n. of the flrst nb underlyng the brachial plerus and
subelaman ven removed. All edema diasppeared by the day after
operation and recovery was uneventfal

When the tip of the shoulder drops from damage to struc
tures supporting 1t, the subclavian ven may be compressed
as 1t passes over the first Tib which may cause venous ede-
ma. The second case was mmlar to the first.

Edema of the arm following radical mastectomy may be
accompanted by recurrence of the growth, lymphangits or
cellulitis or may occur following normal use with no pre-
monitory mgns or symptoms Whereas lymphatic edema 18
of a permstent, brawny type, venous obstruction leads to &
soft pitting type usually due to spread of the malignancy
to the anillary and subclavian vessels. If venous edema is
not relieved promptly there 18 increasing lymphatic obstrue
tion and mergence mto the lymphaticovenous type

Of 82 cases of postoperative edema of the arm after radl
cal mastectomy, usually followed by irradiation, marked

(3) Brit. M. J 2 1198 1200 Moy 28 1953
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tion. Needle aspiration, catheter dramage or thoracotomy
should be used as necessary

Earlv nb resection and open dramnage for empyema have
given way to repeated needle aspiration of the pus and
mstillation of antibioties and enzymes, with open dranage
still recommended for unresponsive, fulminating septic em

rie. {nson catheter

C; F ‘otlﬂu! Mote the 4 Foley mg mﬁln
o et plvtmdi?:l a W"'ﬂm
of the Jong which may cccar with otber (Oowt:volgoe&l CONS
Burg. 611706-710 December 1083)

prems. Closed tube dranage with powerful suetion (—100
to —200 em. H,0) may obliterate some cavities
Laquefaction of clot, fibrin and necrotic exudate with
chemucal agents 18 a valuable a1d 1n evacuation of the plen
ral space, particularly through a needle Enzymatic agents
melude the fibrinolytic bacterial products streptolunase and
streptodornase and the pancreatic proteolytic enzyme tryp-
sin Patency of tubes may be mamtamed by irrigation and
mnjection of clot hquefying enzymes When lung expansion
agamnst the tube is inevitable a protruding large lumen
Folev catheter with a small bag mav be useful (Fig 60)
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Scalene Node Biopsy in Diagnosis of Diseases of Chest
Clinton A. Pipert (Brooke Army Hosp ), using scalene node
bropsies, obtamed 52 defimtive diagnoses m 185 cases of
chest disease The technic 18 mmilar to that for approaching
the phreme nerve The right mde 15 used to avoid the thorace
duct, unless the major pathologic process 1s 1n the left herm
thorax. Iocal anesthesia 1s employed and a transverse in
ciston made above the clavicle extending backward from the
sternoclexdomastord musele The carotid sheath, phreme
nerve and transverse cervical vessels are retracted The
node-contaimng fat anterior and medial to the caudal por
tion of the anterior gealene musele 18 excised and the nodes
dusgected. Half of each node 18 submitied for histologie study
and half for enltures for fung1 and tuberculous organisms
There have been no major comphecations

This procedure 18 indreated 1n any undiagnosed mntratho-
racie disease Idiopathic pulmonary fibrosis, hnlar enlarge
ment, mediastinal and parenchymal masses, and persistent
or shifting inflltrations represent the commonest problems
The procedurs 1s especially useful in Boeck’s sarcord and
bronchogenic carcimnoma.

Benign Cystio Thymoma. Charles C Pixley, Clinton A.
Piper and Warner F' Bowers® (Brooke Army Hosp ) report
a case

Man, was hospitalized beeause of a large antenior medizstinal

masms noted on routine chest x He was asymptomatic except for
slight shortness of breath on exﬁse and occamognl subatemﬁr;mm
g on Lfting or strminmg during the preceding month. Decrensed
breath eounds and dulness to percusmon wers noted parasternally
Results of laboratory studies were negative. All x ray studies con
firmed the presence of a large, oval antenor mediastinal shadow
There was no evidenes of pulsation or eonnection of the mass with
vessels, esophagus or mediashinum. Exploratory thoracotomy through
the bed of the nght fourth rib anteriorly revealed a large thin walled
eyst in which there was an estmated 1,000 e¢ of yellow brown
opalescent flwd contamning fine cholesterol erystals. The oyst was
removed intact. A small pedicle at the cephalad nspeet eontained
three moderatemrzed vessels Water seal drainage was employed for
24 houra. The postoperntive course was nneventful. JMicroscome ex
ammation revealed small amounts of lymphald tissne containing
tvpieal Hasall corpuscles, Sections of the evst revealed a thin layer
(5) Am. Pract. £ D t$

(6) J Thomeke Bn:ﬁ;t71;': 377‘1:,-.-1:{'.’1”){‘4“' we
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of round, blue apparentl; h th
Pamo dlugl,loms w:;‘u;:’ pp cm—tfrymy rmphocyles, as the Laing

A report of only one other slmﬂar bemign thymie tumor
wasg found in the literature

Funnel Ohest Indications for Burgery and Time of
Ohoice for Operation. Because of the widespread uncertain
ty as to the fate of patients with funnel chest in later life
end as to the indications for operation, Alexander H. Bill,
Jr7 (Umv of Washington) sent a questionnaire relating to
these problems to & group of American surgeons and phy
sicians with wide experience m diseases of the chest. Twen
ty five questionnaires were answered completely enough to
be usefnl and the answers tabulated as follows

1 W]nz proportion of adults with severs funnel chest deformity

evelop
a) Cardiac disability
“Some” 13
100% 2 Yes 16
5% 1
None 7
No opinfon 2 No 7
5) Pulmonary dissbility
“Some™ 8
100% 2 Yes 13
“Mejority” 3
Nona 8
No opinjon 4 No 8
¢) Psychologio disabulity
“Majority” 7
100% 4 Yo 14
“Some” 3
None 5
No opinion 6 No 5
2, WIIl presence of severe fannel chest shorten Ilfe span?
Yes 9
No 10
No opimon 6
8. Should & severe grade of funnel chest be repaired in childhood?
Yes 23
No 0
No opinion 2

(7) Pedltries 11 582 587 Jooe 1953
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1t successfully for six patients, 18 57, all of whom recovered
without sequelae

[These cysts are likely to be confused with redoplications of the ali
mentary tract, as, for le, thoracie h. e exset d
however hEJio]t Important, since in efther case the abnormality should be

removed.—,

Fatal Hemorrhage Resulting from Incoagulability of
Blood during Thoracic 8urgery Eudorico da Rocha Junior,
Isaae Malogolovkin and Eduardo Marques Tinoco? (Fio de
Janeiro) attribute the deaths of two patients undergomg
endothoracic operations (esophagectomy for esophageal can
cer and pneumonectom) for chronic empyema) to a syn
drome of afibrinogenemia due to fibrinolysis Aflbrinogen
erma has lately become promment because of the fatal hem
orrhagic complications attributable to 1t in endothoraeic
surgery and sumilar though not necessarily fatal complies
trons attributable to 1t 1n other climcal and obstetrie even
toalities

Fibrinolvsis may result {from an inerease 1 the activating
component (fibrmokmnase), from mactivity of the factor m
miting lyris (antifibrinokinase) or from both together The
lung, like the uternus and the prostate gland, 18 kmown to
bo especially rich mn these substances 1t 18, thercfore not
surprising that the handling of the lung in thoracie surgery
should result in the liberation of fibrinokinase to the critical
level at which incoagulability appears Laboratorv tests
demonstrated o complete absence of fibrinogen 1n the blood
of the anthors’ patients The two mechanisms to which com
plete absence of fibrinogen has been attributed are com
plete consumption of the fibrinogen by microscopie mntra
vascular coagulation and the fibrinogenolysis produced by
enzymatie action The authors believe that both mechanisms
participato mn the process with Ivms following intravascu
lar coagulation. The hemorrhagic svndrome appears when
ever the factors tending toward hypercoagulebility are
overbalanced by those producing fibrinolysis. The conse
quent complete Iysis of all the fibrinogen erther in the pa
tient’s blood or 1n that used for transfusion thercby repre
sents a disturbance m the antihypercoagulability defense
mechanism. Of various methods of treatment suggested, none

(9) Rev brasdl cir 14 819 834 December 1951,
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18 effective Blood transfusions, though indispensable dur
mg thoracie surgery, mtensify the lyms by supplying the
body with fresh quantities of profibrinolysin.
ent of Wounds of Chest and Abdomen Asso-

clated with Penetrating Brain Wounds Frank B Berry!
(Columbia Unrv ) states that the three objectives of treat
g multiple wounds are to save the hfe, conserve tissue
and restore function The most important immediate emer
gencies are to stop hemorrhage and to provide adequate
oxygenation and proper airway The patient should be ex
ammed thoroughly and quckly for bram, chest, intra
abdommnal, bladder and extremity mjuries Chest injuries
should be treated first and efforts directed to restormg the
cardiorespiratory system to normal physiologis balance, al
laying pamn and mamtammg a free and easy resprration
Tracheostomy may be required Sucking wounds of the
chest should be sealed, and any tension pneumothorex
should be aspirated Resuscitation measures imnclude warming
and admmistration of plasma or plasma extenders and whole
blood. If there 18 no response to these measures in two hours,
1t 18 wise to proceed with surgery The grest danger in
abdominal trauma 18 infectton An abdominal injury can be
repaired at the same time as the chest injury, either through
2 separate incision or through the diaphragm Antibioties
must be used 1n abdominal infection

Surgery to correet brawn injury can be safely postponed
for 24-36 hours m order to correct the chest and abdominal
lemons if there 18 no increasing mntracramal pressure The
patient’s age and eny pre-existing disease must be conmd
ered 1n cases of trauma

Derangements of body metabolism such as sodium and
potagsium imbalance, must be recognized and treated mn 1
Jured patients.

(1) M0 Sareron 113 448 4% Decermlar 1932
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1t succesafully for six patients, 18-57, all of whom recovered
without sequelae

[Thmecymnml[kdymbemnfmodvhhrcdulhﬂonsufﬂmdj—
mentary tract, as, for example, thoraclc stomachs.
however 1s not Important since i either case the llmomnl.lty should be
removed.—

Fatal Hemorrhage Resulting from Incoagulability of
Blood during Thoracic Surgery Eudorico da Rocha Junior,
Isaae Alalogolovian and Eduardo Marques Tioco® (Rio de
Janeiro) attribute the deaths of two patients undergomg
endothoracic operations (esophagectomy for esophageal can
cer and pneumonectomy for chromic empyema) to a sym
drome of afibrinogenemia due to fibrinolysms Afibrinogen
emua has latelv become prominent because of the fatal hem
orrhagiec complications attributable to 1t in endothoracis
surgery and sumilar though not necessanly fatal complica
tions attributable to 1t 1 other clinical and obstetric even
tualities

Fibrinolys:s may result from an inecrease n the activating
component (flbrinokinase) from mmactivity of the factor m
hibiting lysis (antifibrinokinase) or from both togather The
lung, like the uterus and the prostate glend, 18 known to
be especially rich m these substances, 1t 18, therefore, not
surprising that the handling of the lung 1n thoracic surgery
should result 1n the iberation of fibrinokinase to the eritical
level at which incoagulability appears Laboratorv tesis
demonstrated & complete absence of fibrmogen 1n the blood
of the authors’ patients The two mechamsms to which com
plete absence of flbrinogen has been attributed are com
plete consumption of the fibrinogen by microscopie imtra
vascular coagulation and the fibrinogenolyms prodmced by
enzymatic action. The authors believe that both mechanisms
participate 1n the process with lysms following intravasct
lar coagulation. The hemorrhagic syndrome appears when
ever the factors tending toward hypercoagulability are
overbalanced by those producing fibrinolysis. The conse
quent complete lyss of all the fibrinogen erther in the pa
tient’s bloed or mn that nsed for transfuson thersby repre
sents a disturbance in the antihypercoagulability defense
mechanism Of various methods of treatment suggested, none

(9) RHer bmaxdl cir 24 819 834 December 1032,
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Burgical Treatment of Tuberoulous Pericarditis Reeve H.
Botts and J Thompson Wells? (Vellore, South India) attrib-
ute many cases of constrictive pericarditis to tuberculous
nfection and feel that 1t 18 possible not to recognize tuber
culosis 1n many patients operated on after the subsidence
of the scute process Rheumatic mlection 1s rarely a cause
of pericarditis, mfection by erther pyogenic organisms or
tubercle bacilli 18 more common Any patient who has had
demonstrable pericardial effusion, whether purulent or fu
berculous, or any patient who has had blood in the pen
cardinm may eventually have the syndrome of polyseroaitis
due to impediment of the venous return.

The clmical features of constrictrve pericarditis melude
inereased venous pressure, peripheral edems usually asso-
ciated with ascites end often with plenral effusion, normal
or low blood pressure, decreased pulse pressure, paradoxi
cal pulse, fluoroscopic and roentgen evidence of a quiet
heart that does not beat vigorously and, in long standing
cases, calerum plaques on the pericardrum If a history of
earlier febrile illness 18 given or 1f there 1s an active tuberou
lous process in the lungs, dingnosis of constristive perlcar
ditls due to tuberculosis may be established qmckly The
ECG tracing usnally exhibits low voltage of the QRS com
plexes and inversion of the T waves There usually 1s no
orthopnea.

Tuberculous pericarditis generally roquires surgicsl treat
ment Preoperative preparation 18 directed toward getting
the patient 1nto the best possible state for operation If there
18 any evidence of an active tuberculous focus either in the
pericardium or elsewhore, treatment with streptomycin and
PAS 15 indicated. All accumulations of flmid 1n the varlous
sorons cavities should be removed by repeated aspiration
There are often pronounced dimmution in the serum pro-
tem level and reversal of the albumin globulin ratio whieh
ghould be corrected General anesthema with an endotracheal

(3) Isdian J Surg 15 114 March, 1083
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results when procame infiltration gave only brief relief

Total thyroidectomy 15 bemng replaced by use of radiw-
active 10chne (I3*1)

Neurosurgery and thvroidectomy should be tried before
more compheated technies of improving coronary cirenia
tion directly are conmdered The anthors investigated m
dog hearts Vineberg’s method of implanting the internal
mammary artery into the myocardium Vascular visuehiza
tion as well as histopathologic studies revealed development
of e funetioning collateral eirculation between the mammary
and coronary arteries The authors feel that the good ex
perimental results warrant a trial on the human heart They
also prefer this method over other, more difficult ecardiae
surgery

Valvulotomy for Mitral Stenosis E Husfeldt, H. C En
gell and Asger Pedersent (Rigshosp , Copenhagen) operated
on 60 patients for mitral stenoss caused by rheumatic
fever 1 25 cases, by recurrent tonsillitis 1n 9, by chores
minor 1n 6, by searlet fever with arthritis m 4 and by myo-
carditis with mitral incompetence and congenital deformity
m 1 each and by unknown mechamsms 1n 14. Of the 60 pz
tients, 8 died According to the American Heart Associa
tion’s clasaifleation for the estimation of heart failure, pre
operatively 13 patients were n group II, 34 n group IH
and 13 m group IV All of the desths were i groups I
and IV Of 45 patients aged 1440 2 died and of 15 patients
aged 41564, 7 died The operative mortahty was not hgh
in the patients who complained only of shght dyspnes and
shight eardiac enlargement or those with hemoptysis and
pulmonary edems. It was, however, high (about 40%) 10
patients with auricular fibrillation, peripheral embol, rght
sided heart faiulure severe enlargement of the heart, en
gorgement of the liver, ascites and hydrothorax. Catheter:
zatton of the heart was performed before operation on 56
patients, half of whom had a systolic pressure in the pul
monary artery above 60 mm Hg at rest (normal below 30
mm.) and a mean pulmonary capillary pressure above 30
mm Hg (normal below 16 mm ) lost severe cases fell
this group

(4) Acta chi scandlnat 103 144 160 1083
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medication, and symptoms gradually disappeared m 4-12
weeks without sequelae

This symptom complex strongly suggests the occurrence
of rtheumatic activity, but this is unproved. The faet thet all
patients were treated with penicillin from the day of opera
tion to onset of gymptoms makes the presence of umsus-
pected beta hemolytic streptococcus mfection unlikely No
evidence of rheumatic activity was present at the time of
operation It 18 concewvable that trauma to the heart might
mn some way be related to onset of the syndrome The pa
tients subsequently did es well as those without eomplica
tions but required more time to reach a comparable state of
1mprovement

[One wonders bow often these symptoms occur It is hoped that other
scries of patients will be examined nmfreporled with reference to ths syn-
drome—Ed.]

Peripheral Embolization Following Mitral Commissurot-
omy Frank Tropes, Jr, and Joseph Entine® (Hahnemann
Med College, Philadelphia) note that mitral commissurot
omy for stenosis, with 1ts attendant mtracardiac mampula
tion, has mtroduced another major cause of arterial embol
zation. They report the 42d suecessful aortic bifurcation
embolectomy following mitral commissurotomy for stenoss.

Man, 27, wmith p: ve exertional dyspnea since 1947, in 1048
developed frank ac decompensation which responded to dig1
tonin snd mercurials. In 1949 he had permstent anricular Abrillahon.
Embohization to the left popliteal artery, which responded to con-
servative trentment, 1n 1048, and a splenic infaret was d
agnosed m 1051, Permstent hemoptyms developed in 1951. A grade 2
to 8 high pitched musieal systolie muitral murmur was heard in the
axilla and back. A grade 3 mufral dinstolic rumble aceom ed by a
thnll was also present. Laver and spleen were just palpable.

On Jan. 9, 1952, mtral eommissarote wus performed on a
markedly stenosed and calafled mitral valve. The left aunrncolar
appendage seemed to bs full of soft thrombi. To redues the posm
bility of embolization en O’Nefll elamp was placed seross the base
of the appendage and all visible clots evnouated, and the operation
was 'ormed withont ineldent. The patient ¢omplained of severe
pain and numbness of the legs and fest 214 hours later The femoral
popliteal and dorsahs Jaedxu pulses were absent hnlaterally Diagnosis
was saddle embolus of the aorta, and eonfinnous eandal anesthesis
was started. The aortn wes approached 5% hours after the eom
missurotomy throngh a left fr srectus inclson Longitudinal in

(8) AM.A. Arch, Sorp an‘ [£]
.
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auons were made 1n both eommon fhas arfenes and clots were
milked and sucked out. After the abdomen was elosed, strong fem
oral pulses wers present bulaterally The eandal anesthema waa con
tmueg for 72 hours postoperahively, d whieh time the feet be
came progressively warmer and less prnful, and both dorsalis E:lla
pulses wera restored. Hepann was given intermortiently for 73 hours

stoperntively to keep the venous congulation tune befween 16 and

minutes At follow up 11 montha later the patient was without
leg o7 cardine symptoms and was employed full time.

If treatment of postopsrative emboli 18 to be successfnl,
an awareness of them must be kept 1 mand and thewr occur-
rence deteeted immediately All pulses should be checked
and recorded preoperatively and agmn immediately post
operatively If an embolus 18 suspected, immediate contmn
ous sympathetic block to the involved aree is instituted If
mmprovement 18 not noted mn one hour, the embolus 18 xe
moved surgieally, followed by sympathetic block for three
to five days. Only through early diagnoms and rapad inst
tution of adequate treatment can hives and lmbs be saved

Aortle Commixsurotomy 1z duscussed by Henry Byron
Larzelere and Charles Philamore Bailey? (Hehnemann Med.
Collepe) Although the prime concern 1x with the adunlt ae

Fig u—mhﬁg‘mﬂnm wire of dilator and
manntactared thearman  Donaldson mt\‘ﬁ K 2 (Courtery o
Lateelere 1L B, and Belky O. P J Thonck Smy 20.31-46 Jnly {955)

quired rheumatic type of aortie stenosis, there 1s suffieient
experience to warrant concern over the differentiation of
the several types of aortic stenosis, ineluding the degen

erative and congemtal tvpes. There is a high ineidence of
smuttaneous wvolvement of the mitrsl valve

It has been observed that the fused aortic commissures
i rheumatie aortic atenosis tend to separate anatomeally

(7} J Thonacle Bwrr 26 3146 July 3983
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with the application of any blunt dilating force within the
valve onfice To implement this prineiple, & mechenism with
three parallel dilating bars on a swivel mechanism, which
could antomatically adjust to the remnants of the fused

Fir §2 (abowe) —
Purse
53 (left) —Joser
tk::‘d ide wire.

[(
)i Dailey G P
T Toonek Barg 16 31
00 July 1053

commissures, was developed and perfected m Aarch 1952
by Mej John Shearman Donaldson of Chatham, N J A
beaded gmide wire was mecorporated 1n the mstrument (F1g
51)

The cusps resulting from the division of the truncus ar
terrosus mto the two major vesscls are so placed that the
antertor commsgure of the aortic valve 18 immediately ad
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jacent to, and 1n hme with, the center pomnt or axis of the
two valve rings. Inmng up of the pulmonary and aortic
valve rings allows the commssures to be envisioned aceu
rately When the handle 1s placed 1n hine with the rings, one
of the expanding blades 15 m lme with the antertor aortie
commissure and the other two will be accurately apphed to
the two poaterolatersl commussures Becanse of the 360 de
gree swavel mechamsm at the neck of the instrument, the
head, at 1utial engagement 1nto the valve orifice automati

B4 (left) —Pramge of guide wire through sortic erifice,
’Ig " (‘rght;»mhg—:a\mummmwmmh«ddmw
'Sgu)m‘tuj Larmelare B and Baiky Q. P J Thoracke Burg *6:31-4¢ July
1

eally tends to become correctly slined to anv remnants of
the direased comimssures

From the atandpomnt of techiue and for the best operatine
performance, the lateral position 13 the choice Beeruse of
the high mcidence of coexrstent mitral discase, which may
be overlooked in the preoperative evaluation of the patient,
the mtral valve should be explored digitally at the time
of the aortie eommssurotomv As patients tend to do badly
when one valve 15 left uncorrected, simultaneous attael on
both gortic and mitral stenosis 18 recommended for com
bined valvular lesions It 15 preferable to do the mitral eom
missurotomv first, especralls if both valves are stenosed
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Although refusion of the commissures 18 possible, no known
case of such refuston hes been reported
TroEN10.—Laght endotracheal anesthema 1s preferred, with full

Fig 56 wp—wnlrxﬁanlm
Ebm ortie
Al azln:-)dm.nn..:ndmuq 0. P3 J Thoracle Surg 16:31-60 July

lﬂal )

aretion for surgery hefore anesthemia so that cardiae recovery
l?nl:;)ba effested 1mmediately 1n case of arrest or ventrieular fibnlla
tion. The chest is opened through the left fifth intarspacs. The su

or mediastinum is entered just above the sortic areh, and the
ﬁ?: ecommon earotid artery and the innominate artery are
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tion aids m determination of the site of obstruction. Pul
monic stenosis can be diagnosed at cardiac cathoterization
by demonstration of high systolic pressure in the right ven
tricle and low systolic pressure wmn the pulmonary artery
Roentgenoscopic observation of the catheter tip, with con
timuous monitoring of the pressure being transmtted
through the catheter, aids i localizing the region in the
cardiac shadow at which tho change occurs In 1deal cir
cumstances 1t 18 possible to determino whether tlus change
takes place abruptly 1n the region of the pulmonic valve or
whether 1t 18 first detected at a position 1n the outflow tract
of the ventricle Isolated valvular stenoms will csuse an
abrupt cheange in systolic pressure, whereas infundibular
stenosis Will cause an intermeciate zone of preasure between
the high pressure of the ventricle and the low pressure of
the pulmonary artery

The mte of obstruction must be earefully identiffied at
surgery The presence and location of a thrill and a pal
pable, stif pulmonie valve establish the diagnosis of pul
monary stenosis Pressure recordings during the operation
will identfy any infundibuler obstruction Surgery must
adequately treat both types of obstruction if they are pres
ent together A correctly selected operation must be carred
out in as complete a manner as possible, and pressure de
termmations during the operation will aid mn determinng
the extent of surgery

Of 12 patients operated on for pulmome stenoss, 6 had
combined valvnlar and infundibular stenosws, 4 valvular
stenosis alone and 2 infundibular stenosis alone There were
two operative deaths All 10 survivors were much improved
subjectively Postoperative cardiac catheterizations were
carried out to determine objective improvement. Best results
were found in patients with valvular stenosis as an 1solated
lesion There was no dramatic diminution of the right ven
tricular pressure postoperatively m the two patients with
infundibular stenosis as an 1solated lesion, but there was &
moderate fall. Further follow up 18 necessary to determuno
the long term results as measured by permanent decreased
right ventrioular pressure
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Oardiac Surgery under Hypothermis. Charles P Bailey,
Brian A. Cookson, Damel F Downing and Wilford B Nep-
tune® (Hahnemann Med. College) behieve that for cardiac
surgery the proper state of hypothermia 18 between 74 and
80 F (233 and 266 C) The value of hypotherma hes n
depression of (1) tissue demand for oxygen, which vanes
directly with degree of eooling, and (2) the dimnution of
myoeardial activity, with reduction 1n 1ts demand for oxv
gen The mfant heart 1s better able to tolerate and recover
from low temperatures than the adult heart.

The use of arterial transfusions of red cells suspended 1n
gelatin Ringer solution to mamntam high pressure mn the
sortic arch rednces sigmficantly the high medence of arr
embolism when the left side of the heart 18 opened and pro-
longs the period during which circulation may be clamped
off This rames the gafe time for clamping the vena cava
1 dogs at 76 F (244 O) from 12 to 20 minutes

Several technics of closed cardisc surgery might be im
proved if they could be performed under direct vision The
over all mortality of 69.2% m the 12 cases reported 18 at
tributed to the severity of the lesions (five congemtal trans-
positions) and condition of the patients Treatment of trans-
position by division and re anastomoss of the transposed
eorta and pulmonary arterv is basicallv unsound since cor
onary arteries nearly alwavs arise from the right ventrien
lar vessel,

Negro boy, 7 months, was eyanctic from rth A switch-over
anastomoxs was done for transpomtion of the great vessels under
hypothermia at 7L F (2L6 C ), the vessels being oeeluded 22 mn-
utes. Normal rhythm was restored after ventrieular fibrillation oc-
curred. He did well until eardiac arrest oceurred 30 hours postop-
eratively during bronchescopy for retatned seerehions. The coro-

nary arteries arose from the rnight ventrealar vessel, and a ]
tneular septal defect existed. ATEe e

The most satsfactory cooling mechanism 13 & blanket
with errculating coils through which eool hiquid s pumped
After gurgerv the patient 18 rewarmed to 84 F (288 C } by
replacing the cool fluid with warm water Spontanecous re
warming 15 allowed to take place above 84 F and 15 usualls

(9) J Thoracke Sue 7 7398 Javmary 1954
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complete an about 12 hours Anesthesia 18 essential in mdue-
mg hypotkermia to render it pamless and to reduce shiver
g which retards cooling Respiration must be maintained
by manual compresmon of the breathng bag as soon as
spontaneous efforts are meffective, usually between 80 and
85 ¥ Constant observation of the electrocardiographic res-
ord 18 essential

Incisional bleeding 18 less profuse but just as permstent
during hypothermia, and good hemostasis 18 essential. Stand
still and fibrillation may be treated immediately or post
poned temporarily during definitive maneuvers Routinely &
gelatin Ringer suspension of red cells 13 admimstered di
rectly into the aorta via a polyethylene tube thronghout
the period of circulation interruption. Transection of the
sternum and opeming of both pleurae in the fourth inter
space provide an 1deal approach to the right heart and great
vessels

Hypothermia, especially 1n infants, 1s mndicated (1) as an
adjunct to orthodox surgery in severe cyanosms, (2) as 8
means of permitting direct approach to the great vessels,
which involves interruption of circulation, and (3) as 8
means of performing intracardiac surgery within the right
heart under direct vision. Contraindications nclude (1) se-
vere myocardial damage, (2) acquired beart disesse, (8)
left-sided lesions requiring open techme, and (4) atrial sep-
tal defects, becanse effective closed technies now exist.

Surgery by Direct Vislon in Open Heart during Hypo-
thermia. Henry Swan, Irvin Zeavin, 8 Gilbert Blouat, Jr,
and Robert W Virtue! (Umv of Colorado) state that con
trary to the belief held for centuries that the heart 1s & delt
cate organ, 1t has an extraordinary capacity to adjust and
to withstand trauma and iz amenable to sargical therapy
Intracardiae surgery has been hampered by the necessity
to perform the operations by the closed method, blndly
gumded only by feel. The use of pump oxygenators to allow
the heart to be removed temporarily from the crrculation
1s unsatisfactory because of (1) complenty and expense,
(2) the material merease in magmtude of operation and
(8) failure to provide s dry fleld for operation.

(1) JAM.A 168:1081 1085 Nor 21 1083
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periods varying from 2 to 81 minutes and the operation
performed 1n the open heart under direct vision Thers was
one oporative death Cooling should be done rapidly, with
warming to near normal temperatures at once followmg op-
eration

[This fascinating new method of approa the inmde of the heart cap-
tivates the imagination. Further experlence will be necessary before decid
ing which of the various methods is the best from the standpoints of safety
{reedom from complications and satisfactory exposure—Ed]

Occurrenoe of Subcuntaneons Fat Necrosis in Infant Fol
lowing Induced Hypothermia Used as Adfuvent in Oardiac
Burgery 1s reported, presumably for the first time, by Har
old A, Collins, Mildred Stahlman and H William Scott, Jr?2
(Vanderbilt Umiv )

Infant, 4% months, preparatory to eardiae surgery, was packed
m crushed iee, euclouag 1 plastie bags, for 34 minutes, or untl
reetal temperature fell to 28 C On removal of the 105, end to-mde
anastomosis botween tho left subelavian and left pulmonary artemes
was performed in 2 hours 22 minutes, during whieh reotal tempers
ture rose to 20 C A 40 C water bath further rawed the rectal
temperature to 34 C within 40 minutes, after which 1t was restored
to normal mn an ineubator within a half hoor Despite some fever
and trausitory eyenoms postoperatively, he was well on discharge
14 days after surgery Six days later, both ingninal ons, the left
lower abdormunal quadrant, the snterior surfaces of the thighs end
the posterolateral surface of the left hemithorax, n.ght deltoid re-
gon and inner aspect of the upper arm contawned blmsk, oval or
disoold, indurnted areas, lobular mn outhne, and firm, yet elastio,
mn conmtmg Although attached to the skin, these areas moved
freely over the underlying fascia. They were extremely tender Bi
opay of one area diselosed necroms and ehronio mflarmmation of sub-
cutaneous fat.

Low grade fever and pmn wero troatsd wth eorhicotropin and
oxytetracyelne, but dyspnes, cyanoss and an na like atizek
catised death, Some thinmng of the suboutanecus nodules was noted
Antopsy was not performed.

The speciflc predilection to necroms of subeutaneous fat
after hypothermia 1s attributed to decrease of oleiec and m
crease of palmitic fatty ncids in infant, as compared to adult,
fat Oleie acid 15 unsaturated and fatty, with a much lower
melting pont than that of either palmitio or stearic acd

Burgicsl Correction of Atrlal Saptal Defects Assoolated
with Transposition of Pulmonary Veins Wilford B Nep

(2) A n Surg 735 B80-385 Decwmber 1983
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sound. In the sortic area and along the left uppar sternal border
there was & harsh grnde 2 systollo murmur %nnngnghtheut
catheterization, the eatheter passed out into the right lung fleld at 2
level below the right pulmonary artery The pressure here was venous
and the blood highly oxygenated, suggesting that the tip lay within
a pulmonary vein. The catheter was withdrawn, then advanesd
through an atral septal defeet into the left atnmm and out thro

a pulmonary vemn 1n the left lung fleld. The catheter was agamn w
drawn and advanced into the nght ventnels and throngh the pol
monary artery The course of the catheter established the presence
of an atrial septal defect and anomalous pulmo venous dramn-
age mto the nght atnum. The oxygen content of blood from the
right atrium was mgnifleantly higher then that from t.ha;:{mor
vena cava, suggesting a left to right shunt at the atral 1 The
penpheral arterial saturation was normal, indicating the absenee
of a cant right to left shunt.

At thoracotomy the pulmonary artery was normal snd the pnl
mouﬁ vans of the right Iung all emphied mnto the right sinum.
Digital examination through the tip of the rght anrieular append
age revealed a 1.5 em. postenor atrial septal defect and thres night
pulmo: veins emptying into the t atnum. The redundant
wall ufgenght atmum was sutured to the anterior edge of the
atrial septal defest produaing e large anterior chamber and por
terlorly a smaller chamber conteining the entranee of the thres pul-
monary veins n communieation with the left atnum by way of the
interatnial defect. There was an uneveniful postoperative eourse,
and sobscquent eardiae eatheterization followed a mormal eourse

One case of atrial septal defect assotiated with the trans-
position of all of the pulmonary vems was seen. The right
vemns entered the right atrium as m the previous case, the
left entered a left superior vens cava which subsequently
jotned the mght (Fig 58) Tt 1s felt that this defeet mught
be repaired by suture of the redundant wall of the right
atrium to the anterior edge of the septal defect extended
mfertorly and then superiorly to the posterior margm of the
atrial chamber (Fig 59) Two chambers would thus be
formed, the anterior contaimmng the entramce of the vens
cavas, the coronary mmus and the tricuspid valve with the
posterior contaming the entrance of the rght pulmonarv
vens The posterior chamber would empty through the
geptal defect into the left atriam The left superior vena
cava, containing the entrance of the left pulmonary veins,
conld be detached from its entrance nto the right superior
vena cava and anastomosed by suture techme to the left
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The method appears applicable 1n all types and sizes of
uncomplicated atrial septal communications, as well as
cases complicated by mitral stenoms and with atrioventrien
laris commums

Applymng the atrial well of Gross, the authors have pro-
duced interauricular septal defects and closed them as de
seribed They have passed needles through the interventricu
lar septum without cardiac irregularities or ECG changes.
Clamping of the anterior part of the interventricular sep-
tumn causes no wregularities, whereas clamping of the pos
terior part of the upper portion of the interventricular sep-
tum (including the bundle of His) does Sines the bundle of
His comes from the right suricle over on the rght mde of
the posterior portion of the interventricular septum, the
needle should be gmded to the left as 1t passes through the
posterior portion of the interventricular septum and taken
out through the left euricular wall behind the inferior vena
cava as near the atrioventricular border and mterventricu
lar septal plane as possible Three patients have been op-
erated on successfully by this method

Oardisc Arrest during Surgery, accordmng to Frank
GlennS (New York Hosp Cormell Med Center), ocenrred
once m every 2,000 operations in three New York hospitals.
A reasonable estrmate of the number of cardiac arrests dur
mg surgery 1n one year throughout the United States would
be 5,000 There is general agreement that cardiac arrest 1
assocrated with decreased oxygenation of the myocardium
through the coronary airculation and through vagal stimu
lation. Factors which may contribute to this situation 1
clude madequate supply of oxygen to the blood 1n the pul
monary cireulations, a dimimished flow of blood through
the lungs because of pre emsting anemia, hemorrhage,
shock or occlumon of vessels as 1n heart surgery and vagal
stimulation Precautionary measures during surgery in
clude the sparing and cautious use of preanesthetic prep-
arations which may depress respiration and the maintenance
of adequate arr flow and good oxygenation. When cardiac
arrest has been diagnosed, two objectives should be sought

(8) Ann Burg. 137 920024 J pe 1053
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more ent than formerly It seems reasonable to blame, in part at least,
the complicated newfangled methods of anesthesia. There is increasmg vk
dEE]ce that the cendition is induced by inad pal y ventilation—

Cardino Arrest and Ventricular Fibrillation Experimental
8tudy in Dogs with Acute Hypoxia and Hyperscapnia and in
Dogs with Chronic Hypoxia. B D Stewart, Robert W Vir
tue and Henry Swan® (Umv of Colorado) studied the effeet
of hypoxia and hypercapnia on temporary cardiae arrest
resulting from vagal stimulation 1n normal and in chrom
cally hypoxie dogs and also mvestigated the effect of these
conditions on cardiac arrhythmias mduced 1n dogs by ey
clopropane anesthesia with admimstration of epinephrime

AMrrHOD.—The left vagus nerve was 1solated for a short distaner
near the areh of the aorta n 19 normal dogs. The dogs were allowed
to breath (1) 50% O; and 50% Ni (with resuling normal 0. and
CO4 tisgue saturations when mild hyperventlation was earned ont),
g) 10% O: and 90% N,O (with resulting hyﬁoxiu.) and (3) 50%

20% CO: and 50% N:O (with resulting hypercapms) Vi
stumulation was carried ont after the dogs had breathed each of
mixtures for at least 10 minutes, until cardiac arrest followsd by
spontaneous eseape had oecurred.

Vanous procedures, meluding pulmonary arterovenous fistuls,
anastomosis of pulmonary artery to left sunele and partal puk-
monary artery stenoms, and tnouspid msufeieney eombined with
interaurenlar septal defeet, were used to produes ehronfo hypoxia
m nine dogs. Vagal shmulation with nse of the foregowng breathing
mixtures was done on these dogs after they had lived in a hypoxe
state from mx weeks to five months.

Ten normal dogs were allowed to breathe eyelopropane-oxygen
mrxtare m a closed system with a sodn lime chamber n_the systex
for about 20 minutes. Three gas mixtures were then nsed (1) 10%
eyclopropane and 80% O, (2) 10% opropane, 10% Oy 80%
N0 and (3) 10% oyolopropane, 80% O, 20% CO: and 40% N«O
Dunng administration of mixture 3, the soda Lime e¢hamber was I
moved. After the animals breathed each of theso mixtures for sbout
10 minutes, an arrhythnma produang dose of epinephrine was given
ntravenously

The duration of cardiac arrest during hypercapma a8
congistently two to flve times longer than during normal
respiration or during acute hypoxa. In acute hypoma the

dogs were cyanotic but before vagal stimulation cardise
action was not altered However when dogs were made

(6) A3JLA Arch SBwrg. 668 703713 Jone 1053







196 GENERAL SURGERY

tie, ear, nose and throat, endoscope, orthopedie, neurologe
and gemtourtnary

‘When the chest 13 open the surgeon observes cardiac ar
rest immediately When the chest 18 not open, failure to hear

Fig o1 o of heart againet sternom.
(Coartexy of Snyder W H. J ¢t «f AMA. Arch. Burg 66 714 710 June, 1053 )

T
bottom

the heart sounds, to feel the pulse or obtain the blood pres
gure or to palpate pulsations in a large vessel have been
the mam diagnostic signs of arrest utilized by the anes
thetist and the surgeon. In infants, before admimstration of
the anesthetic 18 begun a stethoscope should be strapped to
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the precordinm with adhesive tape The anesthetist can thus
be aware of the first audible evzdence of arrest If the pulse
rate and blood preasure cannot be obtained and heart sounds
cannot be heard, the chest should be opened and the heart
exposed for final diagnosis and treatment.

Baby, aged 3 weeks, dunng the final stages of an operation for
snerococeygeal tomor was noted to have no audible heart sounds,
Pressure inflatton and deflation of the lungs with pure oxygen was
admimstered by manual eompresnion of the rubber bag An namon
wag made 1n the fourth interspace (Fig 60) and the heart exposed.
Thero were no contranctions. The hearf was compressed rapidly,
about 80 tumes 2 munute, agminst the sternum with three flngers
mserted through the opening 1n the chest (Fig 61) After ssveral
periods of massage, administration of blood and njechion of 0.2 ce.
of 1 1,000 epwnephrine diluted 10 times with aaline, the heart re-
snmed 1t8 no rhythm. The ehest was elosed and the operation
completed. The ehild recovered uneventfully and has shown a nor
mal mental development

Before adoption of the present plan of management, no
child lived, now 25% have completelv recovered.

Primary Oardiac Tumors in Infancy Luther A. Loongimo
and Irving A. AMeeker, Jr 8 (Children’s Hosp , Boston) state
that the commonest primarv heart tumor 1s the mvxoma,
which occurs at any age Rhabdomyoma 15 the only primarv
heart tumor that has & defimite predilection for vounger age
groups, particularly children with tuberous sclerosis The
signg and svmptoms of mvxomas varv widelv, depending
on the patient’s age, but ultimatelv they lead to irreversible
cardiac failure which does not respond to therapv “ost
mvIomas are 1 the atria, more frequentlv the left atrum,
and tend to proliferate and project 1nto the heart chambers,
thus preventing normal eardiac filling, and to obstruct the
mitral or tricuspid valves The orngin of these tumors 18
controversial but the auricular septum is believed the most
hkelv site

Primart sarcomas of the heart are sightlv less common
than mvxomas but oceur n all ages Thev are commonly
located mn the right auncle or right ventricle and usually
mfiltrate the wall of the myocardium and extend outward
mto the perieardial eavitv frequentlv involving the per
cardium Thev arise from mesenchvmal tissue and are van

{3) J Tedlat. 43 (731 December 19 3
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able lustologieally Other rare cardiac tumors are angioma,
fibroma, lipoma and hamartoma.

Infants with primary cardiae tumors are usually normal
at birth, without evidence of cardiomegaly, tracheal or eso-
phageal obstruction or cyanoss As the tumor proliferates
mtra or extracardially, there are signs of irritability, fail
ure to gain werght, coughing, respiratory retraction, evano-
s18, eardiomegaly and, ultimately, cardiac failure The car
diomegaly must be differentiated from the infantile cardiac
form of von Gierke's disease, idiopathic myocarditis, endo-
cardral selerosis or the gencralized cardiac dilatation which
oceurs 1n certain types of severe congemital heart disease
The eyanosis must be differentinted from that caused bv
congenital heart disease, vascular ring anomalies or intrmngic
or extrinsic abnormalities of the trachea or esophagus An
grocardiography is often confirmative Prognosms is poor un
less diagnosis 18 made early

Boy, aged 3 months, was normal at birth, but at age 2 months ate
poorly, did not gain weight and had a weak ory and episodes of
scvere eoughing, dunng which he became oyanotio and :J:mciu. He
was thought to have an enlarged thymus and was treated by radi
aton without mmprovement Cardins fluoroseopy revealed a large
masa 1n the mddle of the cheat. The neck veins were distended, but
there was no periphernl edema. The cnfire anterior chest was dall
to on, and breath sounds were absent exeept 1n tho right
mdaxillary thoracio remon The heart was enlarged or pushed to the
left The liver was palpable. Barinm swallow showed tie ezophagns
and trachen displaced to the nght, suggestive of o pencardial
effusion

Exploratory thoracotomy revealed a large myxomatous tumor 6n¢
inahing from the npper border of the nght ventnele, where 1t yoned
the nght atrnum. zen sections rovealed a malignant mixomn of
the heart It was not posmble to rescct the entire tumor, but mueh
of 1t was removed from the peneardial sac. The infant had marked

ptomatie improvement. Angioeardiography 16 days after opera
tion failed to revenl intraeardae flling dJmu After the child was
diseharged from the hospital anorexin, vomiting, eyanoss and congh

reeurred An x ray revealed rapid growth and extenmon of the
sarcoma to the mediastinum and lung The infant died, and antop<y
revealed involvement of the pemeardium, lmg, thoraeie inlet and
diaphragm. The surgieal speamen resembled a myTosareoma, where-
as tissue obtainel at antopsy resembled o flbrosarcoma with definite
nreas of rhabdomyosarcoma.



HYPERTENSION

Splanchnicestomy for Essentinl Hypertension Resulis in
1,266 Oases are detailed by Regnald H. Smithwick and Jesse
E Thompson? (Boston Umv ) The patients were followed
514 years. During this period, operation had been offered
to 467 patients who declined, thege patients were followed
511 years. All in both groups had persistent hypertension
(blood pressure m the horizontal position 140/90 mm. Hg or

TABLE 1 —Noammcar VaLoe or Vamous Factors tmat
cE Procrosis

Facron N\:{)’lnlcu.

Cerebrovascnlar sccident with or withont minor residusl
Almormal ECG

Impen congestive fallure

thodlzl?unph!.hnlzln excretion, less than 25% iIn 15 min. or
Iens than 60% In 2 hr

Age 50 or over

Mild angine

Cerebrovascular accident, with residoal*

Frank congestive fallure, moderate angina

Phenobulfonphthaleln excretion, less than 20% in 15 min.

Unsatisfactory ri 1o sedation

Phcnolmlfonphﬂe:]: ein excretion, less than 15% in 15 min.

Nitrogen retentlon

BN NN R et bt e

Cerebral deterleration or definite nvolvement of arm and/or leg.

more) Alost patients had evident vascular disease mamfest
n the eyes, heart, kidney or brain.

Patients with sumilar degrees of hypertension and of car
diovascular involvement were placed 1n comparable groups
to provide a bass for comparson. This was done by assign
mg a numerical value to various factors having a bearing on
prognosis (Table 1) Numercal values were totaled to ob-
tain a nnmerieal grade for each patient, and on the basis of
thir prade, patients were clasmfied into groups (Table 2)

Evaluation of effiacacy of the thoracolumbar sympathee
tomy and splanchmecectomy was based on survival (Table 3)

(9) JAM.A 152185011804 Ao 15 1953,
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TABLE 2.—Crasstricatioy of Hyremrexstve Parexts

)\u&:..r‘umm Ormxx Facroas
1 Less than4  Eyegrounds grade 0 or 1*
No changes 1n cerebral, cardiac, or renal aress

2 Lessthan 4 Eyegrounds grade 0 or 1 with changes in cerebral,
cardiac, and/or renal aress. Eyegrounds grade 2,
3, or 4 with or without chenges In cerebrnl,
cardiac, or renal aress*

3 4 or more Resting diastolic Ievel below 140 mm. Hg. Changes
are present in cerebral, cardiae, and/or remal
areas, but they do not include the following

Cerebrovascular accident, with marked residual

Frank congestive failure

Phenolsulfonphthalein excretion, below 15% in
15 mmntes, aseoclated with a poor response to
sedstion

4 4 or more Rnd?nng diastolic blood pressure below 140 mm. Hg
combined with one or more of the following
Cerehrovascular accident, with marked resides!

15 minates combuned with a poor response to
sedation
Patients with a resting dustolic level of 140 mm. Hg
or more

E; ds are graded ing to the criteria of Keith, Wagener and Barker

TABLE 3—MorraLrry ror Mrpicarry anmp Sumcicatly TREATED
HYPERTENSIVE PatmexTs®

AMrorcar Srmrxs Sumsicar Smaras
Grovr
Cases [ Mort a1 5 3r Cases Mort, at 5 ¥r

1 62 19% 158 8%

2 200 8% 785 13%

3 108 1% 244 20%

4 97, 0% 129 9%
Total 467 51% 1,266 19%

Statistical amlysis of the aro & betwoen the medical
and yﬂ-l‘ companative five yeaar mortalitics

Gromp Chi? 4 Comment
1 492 003 Slgnificant
2 60.6 <0.001 Hghly significant
3 832 <0001 Highly signiftcant
3 246 <0001 Highly significant

Yates correction weed throughout.
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On the bams of these results, the authors recommend
splanchnicectomy as the treatment of first cholee m groups
2 and 8 If renal funchon 1s adequate and the patient 18 a
satisfactory sargiesl Tisk, operation may be recommended
even for those m group 4 At the present tume, the only re
hable basis for selection of patients for operation 18 the
effect that surgical treatment 15 known to have on the hife
expectancy of patients m each of the four groups Drugs
and diet probably should be tried i group 1, especially if
the patient 1s a Woman, operation mav well be preferred for
men Diet and drug therapv as well a8 surgerv mey have
to be used for refractory patients m groups 2 and 3

All of these patients were first seen or operated on before
wmtroduction of hypotensive drogs and diets. Some of the
surgical patients have had diets and drmgs m recent years
The medical patients have had all available forms of cur
rent therapy Whether hypotensive drug therapv will be as
effective as operative treatment 1s unclear

Total Thoracie and Partial to Total Lumbar Bympathec-
tomy, Splanchnicectomy and Celinc Ganglionectomy for Hy
pertension. Previous reports have shown that splanchnicec
tomy does not sigmficantlv interrupt sympathetic vasopres
sor pathways regulating blood pressure and have deseribed
the extent to which sympathetic regeneration could oceur,
particularly when eeliac or other large ganghions were not
removed Because of thir cvidence, Keith 8 Grimson, BEd
ward 8 Orgain, Banks Anderson and George J D’Angelo!
(Duke Umiv ) planned totsl svmpathectomy for hvperten
s1on Denervation of the heart, other thoracie viseera, head,
arms and upper bodv with adequate protection against re
generation reqmres removal of the stellate ganglion along
with the upper thoracie chrin Denervation of the splanch
e area 18 effected br removal of the lower thoracie chain,
splanchnie nerves and upper one or two lambar ganghons
with complete or partial echiae ganghonectomv This proce
dure Jeaves the leps with some sweating and vasoconstrie
tien Aecordingly, surgical total svmpatheetom™ is not eom
plete phumologiealls Experience 1o 172 eages is reported

Tecu¥ic —Blood rather than vasopreseor drugs Is used as the

(1) Ann Rorr 138 53% 54T Ocioler 3033
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mamn support during operation. Thmuﬁ: an upper inmsion, cen
tered through the bed of the third nb In the mdaxllary hne, the
stellate and upper six or seven thoracic ganglons and sympathetis
chain are freed. This mamon 18 closed and a second made through
the 10th rib bed, centening a little postertor to the mudaxillary line.
The nerves and chain are freed to the diaphragm the postenor
attachment of which is ally detached and elevated exposing
the npper lumbar sympathetio ﬁghon& The 1at and 2d ganglions
are removed. The greater splanchnie nerve 18 tugged, the dlaphragm
opened and the celire ganghon removed. Aspirnhon is performed
for threo days postoparatively by eonstant suetion. Tho second stage
18 done et least thres weeks later

Postural hypotension 1s seldom a serions problem. Unhke
conventional splanchnicectomy, total sympathectomy elim
mates compensatory tachyecardia, pallor and sweating of
the upper body while standing, and ususlly leaves some
vasoconstriction mn the legs The bilateral Horner syndrome
18 not & concern Congestion of nasal mucosa and absence
of vasoconstriction have been bothersome More than half
the pattents m this series required some treatment for m
provement of the nasal airway

Of 19 patients who had sympatheetomies. 3 died at op-
eration and 9 were hiving 10-18 years later Each of the
nine was working with hittle or no diaability Thero was one
operative death among 95 patients undergomg sympathee
tomy over flve years previously with 79 hiving 5-10 vears
after operation Sigmfleant reduotion of blood pressure per
msted in 658% In the past five vears 58 pationts were
treated bv svmpathectomv There were 2 onerative deaths
52 were alive Of the 172 patients treated bv total thoraeio
sympatheetomy splanchnicectomy and partial to complete
celiac ganglionectomy 85% died at operation 1516 died
later and 814% were living

The preoperative conditions of patients who died within
three vears usually indicated advanced organic vasenlar
disease, this cannot be considered en absolute contraindiea
tion to operation but 1s indicative of a poor prognosis Sur
vival rates definitely surpassed those of reported follow up
studies of hypertensive patients not treated surgically and
shightly surpassed those following splanchnicestomv
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Qlinical Course, Following Adrenal RBesection and Bym
pathectomy, of 82 Patients with Bevere Hypertension. Wil
liam A. Jeffers, Harold A. Zintel, Joseph H. Hafkenschnel,
A. Gorman Hills, Alfred M Sellers and Charles O Wol
ferth? (Umv of Pennsylvania) report on 82 patients op-
erated on before Dec 31, 1952 and followed for 1.38 months
Subtotsl and total edrenalectomy was performed with and
without varous types of sympathectomy Fifty four patients
had an Adson type of sympathectomy and exther subtotal or
total adrenslectomy The operations were performed through
a subdinphragmatie, retroperitoneal approach, 1n two stages
about 10 days apart Operative mortality was 6%

The tentative indications for operation were (1) aver
age dinstolic blood pressures of 120 mm. Hg or more, (2)
failure to respond to mtensive medical therapy, and (3)
evidente of progressive vascular damage Tentative contra
mdieations were (1) poor renal function, with exeretion
of less than 20% of phenoclsulfonphtbalein 15 minutes after
travenous mjection, blood wurea nitrogen econtent over
20 mg /100 ml, or both, {2) convalescence from a stroke or
coronary occlusion for less than six months, (3) age, 55
years or more, and (4) mability to co-operate with a care-
ful follow up program because of imiellectual defiaats or
emotional wmstabiity

A favorable response to subtotel adrenalectomy, with or
without sympathectomy, 15 uncommon unless enough tissue
has been removed to make the patient susceptible to adrenal
msufficiency when cortical replacement therapv and salt are
withdrawn, It 15 mmpler to remove gll of an adrenal gland
than to leave a fragment adjacent to the adrenal vein,

Among the 82 severely hvpertensive patients operated on,
the response was excellent m 235, fair m 14% and poor
i 32% Although 215% failed to survave, only one patient
died of uncomphcated adrenal msufficiency Those with
paroxysmal dyspnes or congestive heart failnre have shown
the most striking improvement after operation Among the
abjective chenges observed were reduetion of heart mze in
4196 1mprovement 1n ocalar fand: in 485 and 1mprovement
1 ECG tracings in 279,

(3) Ame. Mot Med. 39 254 268 Awgust, 1932,
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Thromboanglitis Obliterans OClinical Diagnosis and Clas-
sification of Oases R I: Richardss (Umv of Glasgow) sum
marizes the current view regarding the differential diagno-
818 between thromboangntis obliterans and arterioscleross
obliterans Thromboangutis obliterans may be diagnosed
with some certamnty in a man with occlumve arterial dis-
eagse who was under age 35 at the time of mitiel symptoms,
gving a historv of superficial phlebitis and with nvolve
ment of the upper limbs If the patient 18 over 50, with dis-
eage confined to the lower ltmbs, with some hypertension
and x ray evidence of arterial caleifleation, arterioscleroms
mayv be diagnosed confidently This leaves meny patients
i gn mtermediate gronp who are 35-45 years of age with
normal blood pressure, normal vessels, no history of phle
bitis and disease confined to one or both lower limbs

Difficulty m classification of the last group led Richards
to review the case histories of 85 patients for whom a diag
noss of thromboanghtis obliterans had been made Ages
ranged from 21 to 56 and 84 were males All smoked, but
fow were heavy smokers Only one was Jewish. Superficiel
thrombophlebitis oceurred 1n 32% Blood pressure higher
than 150/90 was registered mn 15 patients The arteries
showed no celeification on x ray studies

It was posmble to divide the serrzes mto five groups (1)
acute, 18 cases, (2) episodie 28 cases, (8) slowly progres-
sive, 26 cases, (4) acute arterial occlusion, 15 cases, and
(5) upper limbs, 4 cases An slternate classification accord
ing to the mite of the arterial leaton covers (1) the proximal
type (19 cases) with occlusion in a main artery of the hmb
with calf musecle claudieation the mam symptom, (2) distal
type (30 cases) with disense begmnning mn the arteries of the
foot, pamn m the foot the presenting symptom, more rapdly
progressive and (8) a mixed typs (86 cases)

With the possible exception of superficial phlebitis, none
of the clinieal features 1s pathognomonic of thrombosn

(3) Brit M. J 1478481 Feb 25 1053
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gutis obhierans The disgnosis must often depend on the
natural history of the patient’s ilinesg In the past, too much
emphams has been placed on such eriteria as race, age and
mvolvement of the upper limbs The value of association
with tobaeco smoking and the male sex s lessened by the
universal nature of the smoking habit and the fact that,
except m diabeties, all forms of obliterative arterial dis-
egse are commoner in men than in women.
Burgical Considerations of Excimonal Therapy for Aortic
Denton A. Cooley and Michael E DeBakeyd
(Baylor Univ) conmder aneurvam of the aorts fatal and
urge prompt treatment but have found no operation—in
tended to obhterate the aorbe anenrysm by promoting
thrombosit within the sse through higation, mtroduction of
foreign matter or stimulation by periarterial fibrosis—satis
factory, and only rarely curahive. Cellophane wrappmng of
the aorts not only has Limitationa but may even be harmfal.
Exeslon 15 the most effective surgieal treatment for anen
rysm, the choiee of method will varv with the type of
leston, particularly when 1t 13 saetiform or fusiform. If ane
oiform, aortic continmty mav be preserved by tangential
exeision of the sac and suture of the defeet, if fumform,
resection of an entire segment and restoration of the conty
nmity of aortic flow by arterial homograft or suitable plastic
prosthesis Bre necessary
Aneurywmectomy for sacciform anenrvams of the thoracie
portion of the aorta eonsmsts primarily of eareful mobiliza
tion of the neck of the aneurysm in preparation for ocelu
siom, and apphcation of a smtable clamp to the neel of the
lesion. After complete mobilization from surrounding strue
tures, the aneurysm, with a cuff of tissue left in the clamp
18 exeised The meck of the aneurvem mav be sutured with
a double row of interrupted 000 black slk sutures srith a
proxiumal row of mattress sutures and distal row of figure
of-eight sntures over the ends of the cuff Removal of the
clamp usvallv causes some bleeding from needle holes bat
this censes spontaneouslv Exeision 1s fmirdy uniform i
sacciform lesions of the thoracie portion of the aorta, hut
the approsch mav varv with its exaet location The prox'xmal

4) Bogpe 4100519 8 Twcemler 1053
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part of the aorta along the arch can best be approached by
anterior thoracotomy

Aneurysms of the lower thoracic and upper abdommnel
portions of the aorta are usually of syphilitie origin and
saceiform type, aneurysms of the lower abdommel portion
of the aorta are usually arteriosclerotic m orgin and fum
form m type Lower thoracie and upper abdommal sortic
fusiform aneurysms can best be reached by left thoraco-
abdominel approach through the resected bed of the 9th or
10th mb The aorta proximal and distal to the aneurysm 1s
mobilized and freed enough to permut application of occlud
g clamps, wherenpon the aneurysm and mvolved nortie
segment between the clamps are excised, a suitable aortie
homograft 18 used to bridge the defect m the aorta. Anen
rysmg arising in the abdominal aorta below the renal ar
teries are approached through mdline abdominal ineiston

Such resection and replacement with aortic homografts
has been performed 13 times, except for one in the lower
thoracac aorts, the aneurysms were all below the renal ar
tertes, 11 were of arteriosclerotic and 2 of probable syph
ilitie orgm. All of the abdominel aortic aneurysms were
fumform, 1 mmne they involved, and therefore required
regection of, the bifureation.

The postoperative course was uncomplicated except 1n the
patient who died. No evadence of 1schemic change a8 & result
of the temporary ocelusion of the aorta during resection
and anastomosis was found. Although follow up does not
suffice for final evaluation, the method of therapy seems
to be satisfactory

Refrigeration in Experimental Burgery of Aorta. Accord
g to Edward J Beattie, Jr, Domime Adovasio, John M
Keshishian and Brian Blades® (George Washington Univ )
experimental reconstruction of the thoracic aorta has shown
that hindquarter paralysis may follow temporary ocelusion
of the thoracic aorta. The effect of refrigeration during
occlusion of the thoracic aorta mn the dog was studied. The
dogs were anesthetized with nembutal® and refrigerated
in a bed of erushed 1ce covered with plastic sheeting until
rectal temperature dropped below 30 C

(#) Burg. Gynec. &k Obst. #8 711 712 June 1953
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lar Mieroscopic changes indicated that the Gelfoam grad
ually dimmntegrated, with the appearance of fibroblasts,
collagen and macrophages The sponge seemed to serve as &
scaffolding for newly formed connective tissne At 65 days,
the new adventitia has the consistency of fibrous tissue
“Absorption” of Gelfoam was completed between 65 and 99
days, and from 99 to 370 davs there was a gradual increase
1n density of the adventitia with a decrease n the number
of blood veasels No difference in the fate of compressed
and regular Gelfoam could be discerned

Although no demonstrable Gelfoam 18 found after two to
three months, restoration of normal tissue integrity does not
result as there 18 invamon of the Gelfoam by grenulation
tigsue, with subsequent conversion to flbrous tissue

This fibrosis may be useful in clinical cardiac surgery,
thrombenderterectomy, secondary hemorrhage and other
vascular conditions, but 1t constitutes a contraindreation to
use of Gelfoam 1 relation to gastrontestinal suture lines
I further study demonstrates that the fibrosis nterferes
with growth of the vascular anastomotic suture lLines In
young animals, the usefulness of Gelfoam m pediatrie vas
culer surgery will be hmited

Freere-Driod Arterial Homografts Olinical Application,
According to Robert B Brown, Charles A. Hufnagel, James
W Pate and W Ronald Strong? (Nat’l Naval Med. Center),
storage of arterial homografts preserved by freeze-drying
does not require supervision by specialized personnel, nor
depend on controlled temperatures, storage mediums or
sterility, 1t 15 also independent of power fmlure and most
extrmnsic mmfluences Moreover the grafts are easy to store
and hendle, and have & shelf life excecding two years

Sections of arterial homografts, obtained at stertle an
topsy from bodies without transmissible disease, are studted
bacteriologically and microscopically The vessel segments
are then placed 1n glass tubes and frozen by immersion 10T
five minutes 1n & mixture of absolute aleohol and dry 1ce at
—178 C, after which they are either placed m a freeze
drying machine or stored at dry ice temperature to await
freoze-drymng An extensively modifled commercial freeze

(7) Burg, Gynee. & Obet. 97 687 665 December 1953
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drving machine 1 used for drving and the grafts are placed
1 a vacnum of $50-100 microns of mercurv A temperature
under —35 C 18 mamtmned for several hours The entire
procedure takes abont 72 hours During the last 24 hours
of the eycle the temperature 15 rawed to 30 C After the dry
mg 18 completed, residual moisture m the graft 15 reduced
to less than 1% of the normsl unbound water content The
grafts, sealed m bottles under tomezable vacuum, are stored
at room temperature

For mmplantation, the vessels are reconstituted by im
mersion 1n & large volume of physiologie saline solution con
tamng penreillin and streptomvem After 80 mmutes mn
this solution at body temperature the vessels, although non
viable, have regamed all phvsical properties of the fresh
artery In animals, the mncidence of compheating thrombo
ms and hemorrhage has been lower and replacement of the
freeze-dried graft with host tissue more rapid and there has
been less foreign tissue response than with use of fresh
arterial homografts.

Thus 18 the first report on use of freeze-dried homografts
n man. In seven patients, the 12 vessel segments implanted
mncluded the femoral arterv, the common iliae, the abdom
mal aorta, eommon 1hae with bifureation, lower thoracie
porta, common jlige with external ilire and lower abdominal
aorta and ecommon ihae arteries with their biforeations.
Follow up for one to mme months has disclosed that the
patenev of all 12 grafts has apparentlv been maintained

Such grafts have been used in the treatment of aneu
rvems of major vessels 1neluding the nmorta, coaretation of
the aorta and segmental ocelusive disease of major vessels.
Their use 1t the treatment of both malignant invamon and
traumatie lesions of major vessels 1y concervable, as 15 nlso
the feasibility of their use in the field of military surgerv

Arterial Homograft Bank. J D Mortensen, Jokn H
Grndlav end John W Kirkln® state that many surgieal
procedures require arterial grafts. The fate of arteral
grafts has been extensmivelv studied Vascular autografts
(transplantation of a sepment of vessel to a new mte 1n the
same person) often reman viable, and the cells of the

(€} Pree. Bl Meet, Mays Cln. 25 1318 Dee. 16 1057
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grafted segment continue to grow in their new location.
The arterial homograft probably never “takes” in such a
manner and gerves merely as a functionally satisfactory
tube which transports blood At the same time 1t furmshes
seaffolding or framework on which the recipient can lay
down tissue which m time will function as a new segment
of artery Arterial homografts are used in treatment of
coarctation of the aorta, sortic aneurysms, thrombetis oc
clusion of the terminal aorta, erteriovenous fistula, tran
matic damage to an artery and m shunt operations in the
thoracie great vessels

The first problem in establishing an arterial bank 1s &
supply of donors The graft must be taken a few hours after
death. The donor must be relatively young and free from
digense that mught conceivably be transmitted with the
homograft to the reciprent, and the aorta must be sterile
The entire aorta, from the arch to beyond the bifureation,
should be removed under strictly eseptic conditions, washed
m sterile saline and inspected for defects grossly and mu
oroscopieally The saline washing solution should be oul
tured The grafts can be stored by the nutrient medinm
refrigeration method or by some rapid freezre method. In
the former, the graft 18 placed 1n Ringer’s or Tyrode’s solu
tion to which has been added 10% fresh homologous se-
rum and then stored in an ordinary electrio refrigerator st
24 C Grafts can only be preserved for about mx weeks
by this method The rapid freeze method 1s cumbersome
and the grafts sometimes have an increased tendency to
thromboms However they can be stored for pr'olonged
periods, probably months With adequate teechniesl eare,
assuring rapid freemng and thawing sufflciently low tem
peratures and avoidence of partial dehydration or ecrystal
lization, the grafts are as satisfactory as those preserved by
the refrigeration method Both methods are used at the
Mayo Clinfc Careful records and controls are kept of all
grafts

At the time of mmplantation the graft must be elastic,
tough and have a smooth normel appearing intima. In the
operating room, a segment of the graft is selected which
fits the defect All branches arising from this segment &re
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hgated at therr exat from the graft, and the graft is kept
moist 1n 1sotomte sahine untdl 1t s umplented.

Preparation and Preservation of Arterinl Homografts
Experimental Study P L Brunnen® has grafied abdominel
aortis segments of dogs m four ways (1) frozen grafts,
(2) grafts imfeeted, frozen, wrradiated and stored frozen,
{3) grafts stored 1n Formalin, (4) grafts placed temporarilvy
m Formahn, then frozen.

The specimens of abdommal aorta, obtamed withun an
hour after the amumel's death, were frozen at —756 C and
stored at —20 C Segments 1n the second group were re
moved without aseptic precautions and contaminated bac
terially After qmek freezing, the grafts were irradiated
with an electron beam to a dosage of 1,500,000 rep and
stored at —20 C From 1 srgment out of 16 1t was possible
to grow the omginel contamnant. The third group spec:
mens were removed without aseptic precautions and stored
in 4% Formalin buffered to pH 56 Before use the segment
was transferred to normal salme for 48 hours Segments m
the fourth group were kept 1n Formahin for 48 hours, trans
ferred to salne for 24 hours, quick froren to —756 C and
stored at —20 C

The grafts were observed 1o 22 cases Results in the smm
ple frozen cases were uniformly good. The results in the
uradiated grafts were better when irradiation was given
over a shorter time, bat the resnlts were too mskv to at
tempt irradiated human grafts Alore work needs to be done
on Formalin storage There were good to excellent results
m four of six cases Brief immersion in Formalm to desl
with snrface eontamination mav provide an answer to the
problem of segments remosed without aseptic precautions

The use of antibiotics to combat eontamination 15 himited
When favorable circumstances permit, and if mmportanee is
attached to viability of the pralt cells, st mav be preferable
to store a particnlar segment for a specral case in a balanced
salt golution.

Resection of Acquired Coarctation of Low Thoracic Aorta
and Replacement with Preserved Vessel Graft are described

(#) CGays NMep Rep, 102 184 63 192 3
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by Ralph A. Deterling, Jr1 (Columbia Umv Presbyterian
AMed Center)

Woman, 23, was seen first 1n 1948 beeause of nansea and epigas-
tne discomfort. Blood pressure 1n both arms was 140/80 and fem-
oral and dorsalis pedis pulses were palpable though weak, By Oeto
ber 1051, blood presure was 190/100 in the right arm and 190/95
1o the left, wmath stnlong difference mn radial pulses and no detestable
dorsalis pedis pulses. X ray showed a normal chest. In November,
angy ography disclosed an elongated 9 em, narrowing of the
aorta oppomte the Dth and 10th thorneie vertebrae. The left sub-
clavian artery was not visualized She had anginal discomfort. At
thoraeotomy the long narrowed segment was found just above the

p. The overlying pleurn was thickened and adherent to
the adventitia, The entire mtrathoraete portion of the left sub-
clavian artery was obliferated and appeared fo be a flbrons eord.
The 1intercostal arteries were normnl execpt for two pawrs distal to
the pomnt of mamimal nerrowing, which were dilated to twice nor
mal mze The segment was resected and replaced by a perfectly
matehing homograft. Blood flow through the graft was exeellent.
Contmuous recordings of intra arterial brachiel and femoral pres-
sures made during operation revealed striking 1mprovement m
eardiovascular dynamics when sorfic blood flow wns restored. A
linear frecture of the aorts where the prommal elamp had been
placed caused no leskage. Study of the exased segment showed
gradual narrowing to a midpoint where there was loeahred steno-
#m» There was thickemng of the inhma and advenhba.

Posto) tively, 35 mg heparin was admmstered every three
hours. On the fourth day she had left chest pain postenorly and
hlood pressuro fell to 170/50 Infumon of 500 ce. whole blood re-
stored blood pressure. Anticoagulant therapy was immedmtely
stopped. X ray disclosed moderate left hemothorax, which
dunng the next two weeks. She was discharged Jan. 7, 1952 with
palpable dorsalis pedis pulses and blood pressure of 120/80 in the
right arm. An angingl attack 12 days later was treated with nitro-
glyeerin X ray 1 Aarch revealed eomplets resolution of the hemo-
thorex By Fegmu.ry 1953, she was symptom free

Although surgiesl repair of coarctations at the usual site
18 no longer rare, only flve cases operated on for stenodls
just above the diaphragm have been found in the Iiterature
The graft used by the author bad been removed 12 da)s
previously and preserved at 4 C 1n Hank’s solution and
10% serum. The left hemothorax 1s attributed to the frac
ture line found 1n the aorta. The coarctation may have arsen
from localized aortitis

(1) J Thomcle Satg 16 200-299 Beptember 1953
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Arterisl Grafting for the Ischemic Lower Limb 18 desorbed
bv H. H. G Basteott® (St. Alary’s Hogp., London) Arteral
auntografts survive practically unsltered, but homografts
eventually de, gll that remams being extracellular fibrous
material. This meludes the elastica, which permsts for &
long time and may aceount for the excellent resuits that
can be obtamed with these homografts

The method employed 1n providing an artery bank mnst
supply grafts which are sterie and safe to use It should be
posathle to store grafts indefimtely, and the grafts should
be transpertable Arteries should be taken under sterle
conditions from suitable donors as soon as possible after
death and placed m a bottle of 1ce cold sterile Ringer saline
The graft 1s then quekly froren and subsequently stored
at —79 C m solid earbon dioxade For use, they are thawed
quickly by pouring saline at 37 C into the bottle contammng
the graft.

Main artery occlusions can be caused by war wounds and
their comphications, civilian injuries, primary artenal throm
bosig, neoplasms, primary sarcoma, secondary carcinoms
and arteriosclerosis with clandieation and gangrene Homo-
grafts can be used for these types of oeclumon, but the
patients must be carefullv seleeted. The direct treatment of
obliteratave arterial disease such as arterioscleroms meludes
disobliteration, which ¢an be done m conjunction with ar-
terial grafting and vemn grafting The latter is usualls on
satusfactory Svmptoms of elaudication and gangrene must
be carefully evaluated before subjeeting 8 patient with ar
teriogelerosis of a main arterv of the lower limb to arterial
grafting The Limbs can be studied bv arterography, os-
cillometry, reastive hyperemia skin test, exereise tolerance
test and venous ocelumon plethvsmography

Prmmary exploratorv operations were performed on 23
patients wath an wehemie lower mb, and a frozen arterial
homograft wag mserted mn 13 The lateral position provides
a good approach to the femornt and poplitenl arteries. Anas-
tomosis is performed, heparn being given as soon as clamps
are apphed The wound 15 not closed immediately after
grafting 5o as to prevent extensive mfiltration of the wound

(2) Amn Roy Ooll Borpeces Enrland 13 177 198 September 1953
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by blood that oozes from the graft under the influence of
heparm. A deleyed primary suture 18 performed three to
five days after surgery

In most patients with localized arteriosclerotie ocelusion
of the femoral or popliteal artery it 13 possble to restore
the main vessel with an arterial homograft. Of the 18 gratts
inserted, 4 were immediate failures Three of the pa
tients had Iittle change i symptoms and one had to have
an emputation. In nine patients the grafts have remained
patent as judged by return of palpable pulses, results of
arterrography and relief from aymptoms Tiwo patients later

L hed a recurrent thrombosis and one required an amputation

The other six patients have mamntaned their excellent re-
sults

Blood Vessel Grafting Indications and Technics Paul T
DeCamp? (Tulane Univ) has found grafts most useful for
bridgmmg long defects 1 major artertes. Grafts have been
used successfully m congenital coarctation of the aorta, for
traumatic arterial or arteriovenous aneurysms, for replace
ment of an mndwispensable blood vessel locally mvaded by
cancer, for aneurysmal dilatations of major arterres and,
occamonally, for segmental thrombosis m primary srteral
disease To relieve portal hypertension, vein grafts have
been used to shunt between the portal vein and the mferor
vena cava and between the stump of a previously lLigated
splemic vemn and the left renal vein. Vein grafta have also
been used between the thoracic aorta and the coronary
smus to increage the myocardial blood supply

Autogenous grafts excel homologous ones in that antog
cnous tissue remains viable Smce few major arteries may
be sacrifleed selection 18 hmited largely to the use of vemn
grafis. Remforcement with fascia helps to prevent anen
rysmal dilatation when major arteries need to be replaced,
but in these circunmstances a carefully preserved homologous
graft 1s preferable Homologous grafts must be taken with
sterile precautions from a young healthy person within
eight hours of death. The entire aorta is removed, and then
the adventitia 15 dissected free and branch vessels areligated
flush with the sarface The grafts are then cnt to desred

(3) B Cln. Morth Awerioa 33:11039-1048 Augoet, 1958,
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A sumtable vemn 18 chosen, the adventitia removed, the branches
hgated and the graft excsed. The ciseased segment 15 dissested
free and nonerushing elamps are applied nbove and below the ds-
cazed aren which 18 removed The ends of the graft are triangulated
with traction sutures of 5-0 Deknatel mlk (Fig 62) and anasto-
mosg8 is done with interrupted everting sutures of the same mate-
nal. The direction of the graft must be reversed so that the valves
will not interfore with the flow of artenal blood Regional hepann
1zation is advisable 1f blood flow through the distal arterial has been
interrupted for a few hours, A dilnte solution of hepann (10 mg %)
18 1njected slowly through o small polyethylene tube inserted pron
mal fo the gm.(t for 48 houra, However, while the internal or eom-
mon earotid 18 cecluded 1t may prove safer to provide a shunt by
usng o lateral shunt of plastic tubing (Fig 63) Longitudinal
or lateral shunting mav faeilitate grafting of other vital vessels.

Arterial Homografts Experimental Study in Dogs Tor
Hiertonnt (Karolinska Inst) becamo interested in arteral
grafts after the work of Gross ef al n 1949 Although the
need for a method to bridge gaps in major arteries has long
been felt and prelminary proof that preserved arterial
segments could be used as homologous vascular grafts was
provided at the begmmmng of the century by Carrel and
others, the practical clinical use of arterial homografts was
not demonstrated until recently The availability of arterial
segments of different calibers and lengths, preserved mn &
vessel bank, appears to provide new and improved possi
bilities of treating not only congemita! deformities of the
heart and major arteries, but also acute mnjuries to the cen
tral and peripheral arteries

It 18 not yet kmown whether cells of a viable transplant
survive or die and are replaced by new cells from the host.
Although the early results of arterial grafting have been
good, there have been no adequate long term follow up
studies When early histologic changes are considered, 1t 15
conceivable that late complicaetions may occur

An experimental blood vessel bank was established for
the preservation of eortic and peripheral arterial segments
of the dog at 1-4 C 1n 10% homologous serum 1n phosphate
buffered Tyrode’s solution Oxygen conmsumption, studied
by the Warburg technic, showed that most segments (80%)
continued to respire for 10 days and about 40% mantamed

(4) Aeta orthop. scandimav sapp. 10 1052
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smigmificant tissue respiration for three to four weeks

Experimental defects m the abdommnal aorta (14 cases)
and 1 the femoral artery (24 cases) were brdged with
homografts of various kmds. It was technically mmportant
to use careful atraumatic techmic and to have a collection
of stored segments large and varied enough so that the
night size of graft conld be found in the bank to fit each
need. It was usnally posmble to establish the pateney of
grafis by observation of the dog’s general astivity and by
palpation of the femoral pulse The transplantation of pe
ripheral arteries was often complicated by thromboms, re
gardless of the storage period Arteriography both early
and late was used to visualize the lumen. No secondary dil
atation of the graft was seen If the lumen remained patent
for the first fow weeks after operation, it also did throngh
out the observation period

Arteriography under different conditions of blood pres-
sure indicated that the graft 1 relatively ripgid and does
not conform entirely to the contractions and dilatations of
the host vessel. Histopathologie study disclosed that the n
tima disappeared during storage or shortly after implanta
tion In the media the musele cells gradually died whereas
the elastie structure appeared to be highly resistant. At the
junetion of graft and host, the collagenous connective tissuc
appeared so normal that it sometimes seemed that connec
tive tissue cells from the origmnal adventitia of the graft
had survived As dewvitalized specimens presented the same
picture, in these cases the collagenous bundles of appar
ently normal eonneetive tissue visible between the elastie
lamellae of the graft must have arisen from the host Thore
12 preeipitation of flbrin 1n the remon of the origmal intima,
fibroblasts grow in beminning at the sites of the anasto
moses, and collagenous and elastic fibers are eventually
formed The surface cells tend to flatten and to resemble
endothellum. After a vear the fibrocellnlar lavers, or the
“new intima,” has become a thick membrane

In general there was no great histologic difference between
respiring and nonrespiring homografts except that the latter
showed occasional thromby, areas of myvxomatous degenern
tion ecalernm deposits and breaks in the lamina elastien 1n
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terna. Devitalized vascular segments would therefore seem
somewhat lezs satisfactory It was, however, imposmble to
relate exactly the method of preservation or the storage time
to the process of healing or to the final functional result, It
should be noted, however, that all peripheral transplants
treated with KCN or C,H,OH became thrombosed.

The tenmle strength of the anestomoses compared favor
ably with that of the intact host aorta. The grafts them
gelves had considerable tensile strength. The risk of aneu
rysmal dilatation or rupture in the area of transplantation
would therefore seem to be small,

[This is an excellent uudy which can be recnmma:ded Lo anybody who
is mntempllﬂnl any ental work on this mbim

ental Vaucnlar Grafts IIL D emional Changes
in Bhort and Long Length Fresh and Preserved Aortic
Homografts Implanted into Thoracic Aorta of Growing Pigs,
Report Iloyd N Nyhus, Edmund A. Kanar
Horace G Moore, Jr, Everett J Schmitz, Lester R. Sauvage
and Henry N Harkinst (Unmiv of Washington) jmplanted
aortic homografts into the thoratic aorta 1 nine weanhng
pigs weighing an average of 124 kg Absorbable and nonab-
sorbable sutures were used and anastomosms was performed
with either continmous everting mattress or continuous
Carrel suture The pigs were allowed to grow to maturity
until the average weight was 109 kg Two pigs died of com
plications unrelated to the graft. The other ammals were
killed and the homografts examned No thrombosms, rup-
ture or dilatation of grafts was found, and all grafts were
patent A comparison of the growth of the grafts with that
of the reat of the aorta ghowed growth mn the short end long
fresh and preserved thoracie aortic homografts, but the rate
was slower than that of the host aorta. Growth of the tho-
racie sortic homografts tended to lag behind that of the
host morts no matter how long the homografts had been
preserved.

Recognition and Treatment of Arteriosclerotic Stenoais
of Major Arterfes. Edwin J Wyle end Joseph 8 MoGuin
nessé (Oniv of Califormia) have studied the clinical and
pathologic characteristics of proved stenoss of major ar

[¢] #furg., Gyoec. & Obet. 07 81 88 Joly 1983
(69 ThtL, pp. 425433 October 1953
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teries due to arterioselerosis n four categories of patients
12 with segmental arteriosclerotic narrowimg as the sole
demonstirable cause for complants of arterial maufficieney,
6 with asymptomatic arteral stenoms ax an mmoidental ar
teriographie finding, 6 whose stenotic lesion progressed to
complete thrombosig, and 3 with a migmflecant stenotie lesion
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apart from a scparate zone of arterial thromboms All but
two were men, and in all the pathologic ehanges involved
the major arterial tree between the upper sbdominal aorta
and the level of bifurcation of the popliteal arteries The
disensed intima was resected m 12 patients.

For more thorough visunhzation by acrtography, 50 ce
contrast medium was injected rapidhy into the abdominal
aorta proximal to the ccliae axis (Fig 64) The pathologic
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and arteriographic charactenstics of the lesions encountered
proved to be closely related Signifieant changes, never ob-
surved proximal to the level of the superior mesenterie
artery, were noted in most esses only distal to the renal
arteries The most pronounced stenomis was usually noted
near the orifice of a major arterial branch Also, at & zone
of stenems, variable portions of the cireumference were
thichened, some with an annular “naplin ring” lesion.

Artenial stencms sufficient to cguse sympioms 1% a lemon
predisposing to the development of arterial thrombosis
Partially orgamzed, clotted blood was often adherent to the
laminal surface of the intima at the level of stenoms {(Fig
65, a-¢) The observations suggest that (1) stenosis due to
extraluminal thickening of the arterial wall represents an
mtermedhary stage 1n the development of thromboms, (2)
local accumulation of wntralummal clotted blood 15 the fac
tor precipitating complete occlusion, and (3) collateral flow
tends to lumit levels of proximel and distal extension of the
subsequent intralominal thrombus to major arterial
branches

The surgieal specimen of the resected thickened intima
18 a hollow 1nelastie cylinder Measurements have suggested
that the lumen of a major arterv must be reduced bv at Jeast
%0% to impair blood flow enongh for 1schemic svmptoms
distal to the level of stenoms

In patients with a smngle stenotie segment or complete
ocelusion the symptoms and signs could be referred to a
speaifle level and degree of artemal obstruction. Stenosis
of the soperfiual femoral artery ecaused calf elaudieation
and chronic coldness of the foot Common femoral stenosis
caused severe fatigue of posterior thigh museles on walking
Unilateral stenosis of the common thae arterv caused eln
teal and femoral fatigue and often a deep aching pam
the hip, produeed by walking and relieved by rest, lateral
stenosis produeed the same svmptoms on both sides and
Also sexual impotenee

Endarterectomv and bilateral lumbar svmpathectoms were
performed 1n patients with aortie or 1hae lesfons, with gpood
results in 10 Svmptoms whieh prevented normal activity
constituted the indication for operation
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Future of Surgery in Senile Obliterative Arterial Dis.
ease Charles Rob7? (St. Mary’s Hosp., London) stresses thet
although senile obliterative arteriel disease 18 a disease of
the entire arterial system, one region may be affected more
than others and 1t is agamst these loeal manifestations that
the surgeon’s efforts can be directed The local mamfests
tions may be apparent in the blood vessels of the lower
himbs, the coronary arteries, the cerebrovascular system,
or they may involve an aneurysm of the aorta. Apatomue
study of the changes 1n the arteries i arteriosclerosis has
shown thet local mamfestations are produced mm a hgh
proportion of patients by a relatively short thrombosis 1n
a mam vessel. This knowledge has changed the surgeon’s
approach to these discases

In the past, the approach to treatment of the symptoms
of genile obliterative arterial disease has been mdirect and
has conmsted of sympathectomy, ecreation of an arteriovenous
fistula, higation of the mamn vein in an attempt to inerease
the oxygen supply to the tissues by producing venous con
gestion, relief from pamn due to 1schemia by interruption of
afferent nerve pathways or placing the wchemic musele at
rest by interruption of motor merve supply or diviston of
the tendon

In digease of the coronary artery, attempts have been
made to mecresse the blood supply to the myoecardrum by
producing adhesions between the heart and the pectorals
major muscle, the heart and the great omentum and the
heart and the pericardium Other methods melude ligation
of the great cardiac vein, arteriovenous anastomosis between
the coronary mmus and an artery, mmplantations of the m
ternal mammary artery into the myocardium and various
procedures designed when necessary to decrease the actrvity
of the heart (thyroidectomy) or to reheve cardiac pam.

The direct approach to local memfestations of senile oblit
erative arterial disease 18 now a practical possibiity An
occluded segment of the large or medium-mized artery can
now be replaced by an autologous vemn graft or a homol
ogous artery graft Various hospitels throughout the world
have had satisfactory results with these operationa and

(1) Brit. M. J 2308810 Ang. 8 1053
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therr scope may, 1n the future, be extended to the coronary
and mtracranial arteries and the norta. Grafting of cor-
onary arteries should soon be poasible as amimal experi-
ments have proved the feasibility of grafting either vemns
or arteries m disesse of the coronary arteries

[This type of operation of course has already been used In the repair of
arterfosclerotic areurysms of the gorta. See the article by Cooley and De
Bakey on puge Wﬁh

Importance of Collateral Circulation in Obliterative Ar
terial Disesse of Lower Extremitiss s discussed by Tows
G Herrmann, Jobn J Cranley and Rosamunde 3. Preun
inger8 (Umv of Cincinnati) Many middle-aged and eld
erly patients have viable extremities despite absence of pal
pable pulsations distal to the femoral artery or beyond the
aortie bifureation. Little can be done at present for arterial
obliteration m artemosclerosis obliterans, but even complete
oeclusion of major arteries does not always result mn 18
chemie necroms Therefore, adequacy of the over all arterial
crrenlation depends on the ability of the collateral arteries
to assume 8 sufficrent part of the nutritive load to supph
the tissues of the feet A Lunb with major arterial oblitera
tion and fully developed collateral errculation 13 usually
safe from 1schemie necrosis. Except for 2 few cases of loeal
zed obstruction amenable to exeimon and grafting, primarv
therapeutic emphasnis should be on enhancement of the eol
lateral arteral circulation

The natural process of mamntaiming adequate artenal eir
culation ean be helped by reducing the requirements of the
limb for blood and eliminating the factors thet reduce
effective eirenlation bv avoidance of loesl heat, infection,
cold, overactivity and tobacco Though the exact stimulus
for improving collateral circulation 1x not understood, the
proximate mechaniams are governed by laws of motion of
all enclosed fimds, 1e., head of pressure, peripheral re
sistance and viscosity To date, change of the viscomty and
pressure of the blood without mnerease of the peripheral re
sutance is not feasible Decrease in peripheral resistanee
has been attempted through passive vascular exercises with
m a boot and by producing vasodilatation by phyeiologie
stimnl, chemical means, block of svmpathetie ganglions or

(8) Orriairies 017 Junwry 1934
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In 18 previously reported patients, 8-38 cm. of the ob-
structed femoral artery was resected and replaced with
venous graft 19 times, 16 were autogenous grafts taken
from the saphenous or the superficial vemn of the same ex
tremity, and 3 were homologous grafts taken from another
person by ligation and saphenous strippmg performed on
the same day Ten grafts were placed m 9 patients followed
for 6-20 months, m each, the symptoms were relieved and
palpable peripheral pulses proved the patency of the graft.
Two of the three homologous grafts remaned patent. Of
seven auntogenous and three homologous vein grafis at-
tempted 1n 10 additional patients, four were successful,
among them, the three homologous grafts

The prmeipal causes of feilure are failure to use anti
coagulants and hematomas arising as a compleation of
heperin therapy Amnother cause has been poor selection
patients with extenmve arterial disease seldom have good
results.

After segmental resection of the aorte bifurcation homol
ogous grafts were wnserted in three patients, aged 89-56,
with the Leriche syndrome—intermuttent claudication and
lack of both femoral pulsations and of sgmfleant 1sshemic
changes 1n the distel parts of the extremities. As & result,
one patient became asymptomatte and had bilateral ankle
pulses, whereas the other two had calf claundieation, and
no ankle pulsea m one leg, with palpable ankle pulses in
the other

Primary Repair of Major Arterial Injuries Report of 58
Battle Oasuslties Edward J Jahnke, Jr, and John M. How
ards (M.C, U.S.A.) assess the feambility and value of pri
mary repair of arterial wounds at the time of mitial defini
tive treatment at Army forward fleld hospitals from April
to September, 1952. The lapse of time from injury to treat-
ment m all cases averaged 88 hours. After control of the
hemorrhage, the primary wound 1n all patients was explored
and the defect in the arterial tree located. Both proximal
and distal ends of the severed artery were debrided. The
artory was freed proximally and dstally to permut approxi
mation without temsion, collateral eirculation was sacri

(1) ADLA Arch, Surg. 86 848-849 May 1953
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ficed, a8 requred to attamn this goel. The adventiba was
then stripped away from the cut ends of the vessel to faeali-
tate suture Ansstomoms with continuous everhing mattress
xuture of 50 braided nonabsorbable surgical sk was then
performed. When direct end to-end anastomoss could not
be aschieved without undue tension, an autogenous vein
graft was inserted. In five cases, arterial spasm i the prox:
mal segment of the severed artery responded when & sponge
soaked 1 25% papaverme hydrochlonde sxolution was
wrapped around the vessel. After completion of the vasen
lar repair, devitalized musxcle was excised and all other
wounds debrided. The skin and subcutaneous tissnes were
alwayy left open The extremity was mmobilized 1n a aplit
cast immediately after operation
Only mx patients (103%) later required amputation of
the mnvolved limb as agamnst & 49% ampntation rate durmng
World War IT when hgation was the prevailing method of
{reatment. Failures were due either to irreversible pre-
operative damage 1 tisxues 6f the extremity from ischemin
or to errors in operative techmie Four of mx failures re
sulted from anastomoms or vem graft performed exght or
more hours after injury Errors mn operative technic in
volved primarily tenmon at the mte of anastomosis and,
almoat equally, inadequate debridement of the artery and
surroundmg tissue In three instances, there was thrombo-
mis at the suture line Accordingly, time lap and thromboas
were the primary hazards of reparr and infection was of
relatively minor mgmficance Although the percentage of
with anast decreaged after eight honrs, the
succexs of an imndividual anastomosms conld not be predicted
on the bams of time lag alone Further study to dehneate
the hmuts of this mode of therapy 18 essential.
Ligation of Hepatic and Splenic Arteries in Treatment of
with Ascites was done by Wilkam Franeis Rien
hoff, Jr, and Alan C Woods, Jr3 (Johns Hopkins Univ )
mn 28 patients who had aseites and hemorrhage from
esophapeal varices ax a result of cirrhoms None had re
sponded to mediesl therapr After prelimnary prepara
tion with antibiotics the common hepatie arters was ligated
(3) JAMA 152437696 Jume *0 1843
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at the level of the foramen of Winslow distal to the de
parture of the gastroduodenal artery, and the splenic ar
teries were higated m the lesser peritoneal eavitv along the
superior margin of the pancreas

Over all mortehity was 304% Six patients died imme
diately after operation and one died three months later
Two deaths were due to ecsophageal hemorrhage, one to
cardiac faflure and pneumoma, two to progressmve liver
failure, one to uremia and one to reasons unkmown. There
were two diagnostic errors In one patient found to have
extenmve carcinomatous metastases i the lLiver from an
esophageal lemon the ascites was relieved, m another who
had multiple hemangiomas of the liver, the ascites improved
after surgery

All 16 survivors improved after surgery, espemally those
with eirthosis with ascites. The mortality rate was higher
1 those who bled severely before surgery Comparison of
results of pre and postoperative liver function studies
showed no common pattern of change in these patients
There was an occasional increase in jaundice and serum
biirubin values The most mgnificant changes were an m
crease 1n totel serum protein values and return to near nor
mal of the albumin globulm ratio m several instances, prob
ably reflecting the decrease 1n ascites and waste of protemn
in ascitic flmd.

The study shows that the greatest benefit from lgation
of the common hepatic and splenic arteries 18 in patients
with imtrectable ascites alome The operation reduces the
chronic pasmve congestion of the liver, but 1s probably not
good for those with hemorrhage from esophageal varices
alone There were no instances of gross hver necroms mn the
series, probably becaunse of the preoperative antibiotic prep-
aration of the patients

Mesenteric Vascular Occlusion Report of Five Successful
Resootions Walter I, Mersheimer James M Winfield and
Russell L Fankhausert (New York Med. College) include
n the syndrome (1) thrombosis of mesenteric verns, (2
embolism or thrombesis of mesenteric arteries, (3) rupture
of mesenteric vessels, and (4) traumatic injuries to mesen

(4) AMA Arch Bwg 08 752 763 June 10083
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terte vessels. It 15 not always possible to determune whether
the mnfarction 15 primarils artersal or venous, snd 1f ar
terial whether embolic or thrombotie. Venous thrombosis 18
commoner than arterial occlusion and arterial thromboxis
commoner than arterial embolus A rombination mav occur
Inoiting faetors of secondarv mesenteric venous thrombosis
are (1) mechanical obstruction of the portal flow, (2) m
tra abdominal mfection or, less commonly, peripheral sep
us, and (3) blood dvserasias Artenal embolt originate from
the left atrium, particularly when fibrillation 15 present
from the mortie or mitral valve, when there 18 aetive endo
carditis or mutral stenosis, and from atheromatous plagues
i the aorta. Mesenteric arterial thromboxs occurs i gen
erahired arteriosclerosis, atheroma, aneurysm of the aorta
or mexenterie artery, thromboangntis obhierans, periarten
tis nodosa and Raynaud’s disease

There 18 no definite composite svmptom ecomplex of this
deceptive disease, and 1t often pursues an atvpiesl course
Correct diagnoss s difficult 1t 18 more mmportant to be
cognizant of & surgical emergenev The dominant features
are exernciating pam, usually constant not relieved by
narcoties. Vomiting 1s copious. Involontarv spasm is pres
ent throughout the sbdomen but rigidity 18 never propor
tionate to degree of pamn As mfarction progresses, tempera
ture rses, pulse rate mncreases and blood pressure falls
Leukoeyte count i usually elevated X rays are not of
sgmficant dsagnostic 1alue frequently showmg alight ds-
tention m both small and large ntestine An over-all haz
ness or ground plass appearance mav supggest serofangmn
eons mtraperitoneal flmd Whenever a strangulating tvpe of
Intestinal obstruction 1x suspected immediate abdommal
Paracentesis 15 mndicated Presence of sarosangumeons flud
demands prompt surgical exploration

Radieal resection and restoration of eontimmty of the
testine by primarv anastomosis 18 the treatment of choler
Rexeetion of 65% of the small intestine 15 <afe and the re
mamng testine will carrv the iereased load efflcientls
T¢ the postoperative course sugpests extension of the oceln
B1ve proceas, A second operation 18 indieated
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Operative Technic for Construction of Venous Valves to
combat valvular incompetence 1n the postphlebitic syndrome
18 deseribed by Ben Eiseman and William Malettet (Wash
mgton Univ )

TeoEN10—In dogs under intravenous sodium tobarbital anes-
thema, the inferior vena eava 18 exposed and mo from the ihae

bifureation to the renal verns. Proximal mnfussnsception 1s aceom-
plished by plaang five or more 5-0 arterial sutures along the long
tudinal ais of the vemn with the second bite of the sutures placed
3 duameters proximal to the first (Fig 68, 4) Eseh suture 15 taken
through the entire vein wall. Intussuseephion 18 achieved by a eom-
bination of gentle traction on the sutures and by proxmal gmdsnce
of the pomnt of the intussnseeption mnto the lumen of the ven with
a dull probe (Figs. 66 and 67) Sutures are ted and the valve tested
by occluding the distal segment of ven and millang blood through
the valve, leaving the lumen distal to the valve empty of blood. Reflux
should not oeeur throngh a competent venons valve. Antieoagulants
were not used.

Valves so constructed 1n 14 dogs were examined 24 hours

(5) Buw., Gynsc. & Chet. 971731 784 Deceraber 1053
30
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to 6 months following operation Thrombosis did not oceur
at the operative site, and the intussuscepted vemn showed
no tendency to contraction or fibrous degeneration. Veno-
graphie proof of valve patency and constancy was obtamned
by 1injeotion of 70% urokon® into the femoral and right
renal veins, compressing the vena cava proximally (Fig 68)
Use of the techmie ehimeslly requires that the short seg
ment used for the valve be essentially normal
Thrombophlebitis and Phlebothrombosis Alton Ochsnert
(Tulane Umv ) states that in venous thromboms dstinetion
must be made between clots assoczated with inflammatory
process of the veins (thrombophlebitis) and those without
antecedent or asgociated inflammatory lemon (phlebothrom
bosis) Venous thrombosis 18 common, occurring about once
mn every 500 general hospital admissions. In Charity Hosp:
tal, New Orleans, expected incidence of postoperative fatal
embol1 18 1 1n 878 operations Expected incidence of non
operative fatal emboli 18 1 1n every 502 patients The ma
dence of venous thrombosis has increased progressively from
1938 to 1950, although that of fatal embolism has mnot 1n
oreased as rapidly Of ell the cases of thromboembohsm,
349 oocurred on the surgical service, only 23% of the
fatal emboll were on this service The respective mnaidences
on the medical service were 32% and 65% The higher et
dence of fatal complications on the medical service 18 due
to higher incidence of phlebothrombosis mn medical cases as
contrasted with higher inerdence of thrombophlebitis m sur
gical cases Heart disease was the commonest disease asso-
ciated with fatal pulmonary emboliem Of 1,223 patients
with thromboembolism, 40% died, mortality rate was 67%
on the medieal service and 26% on the surgical service
In thrombophlebitis the vem wall 1s inflamed, and the clot
svhich 18 secondary to changes in vascular endothelium
18 firmly atteched to the vern wall The mmflammation 18
usually secondary to perivenous lymphangitis 1n whch
either orgamsms or toxins are carried through the lym
phaties to the vascular endothehum The patient has pamn,
usually due to arteriolar spasm, the leg 1s swollen, the skin
18 frequently white and there may be pyrema. Prognosis

(#) MW Oln North America 37:1113 1118 July 1953
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as repards bife 18 good because the clot 18 fixed. Symptoms
are due to vasospasm of homolateral vessels and can be
relieved by sympathetic block, which may have to be re
peated daily Compression bandages, ambulation and active
movement relieve edema. Symptoms usually subsmde in 710
days if these measures are used Permstent edemas, varicos:
ties, ulceration, recurrent crysipeloid infections and ele
phantiams may follow if the condition 13 neglected. Inter
ruption of the vemn on the cardine sde of the thrombo
phlebitic process 18 imperative only m suppurative throm
bophlebitis

In phlebothrombosis the clot occurs because of changes
m the blood which favor clotting and slowing of the blood
fiow Trauma of operation, accident or mvasion of tussue by
neoplasm or infection, anemia and blood dyscramias mav
cause the clotting defect Phlebothrombosis nsually ocenrs
1 the veins of the legs where blood flow 18 slow, especiallv
m bedridden patients Ambulation or active contraction of
musgeles againat resistance, avoridance of c¢hilhing and com
presmion bandages are prophylactic measures against phleb
othrombosis. Although antieoagulants can prevent clothing
their routme administratzon probably wonld be more harm
ful than the danger of phlebothromboss

Diagnoms of phlebothrombosis 1s diffienlt Tenderness over
the vews, Homen's sign, elevation of temperature and ap-
prehension are suggestive In only 60% of patients with
fatal pulmonary embolism gecondary to phlebothromboms
wes there chinical evidence of the antecedent thrombus be
fore the fatal episode The only treatment 18 mterruption
of the venous channel on the cardiae side of the elot It
mav be neceasary to interrupt the femoral veins, iliac
veins or mferior vena cava.

Place of Venons Shunts in Trestment of Portal Hyper
tenslon, From ks experience R Milnes Walker™ (Umted
Bristol Hosp ) has renched these conclusions (1) Portal
&vstemic shunt 15 mdieated to pruvent hemorrhage from
gastric and esophageal varices but not in direet treatment
of aseites (2) Asmcitex associated with hepatie fibrosis 15
dne not to raised portal venous pressure but to severe hiver

——
1) Az Moy Coll. Surgromw Esghaod 1451145 167 March, 1933
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demege (8) The hiyer remains normel 1n cases of extra
hepatic obstruction. (4) Satisfactory venous shunts must be
large, only the portal and splemic vemns are adequate. (5)
The portal vein 13 best for anastomosis, unless thrombosed.
(8) Right thoracoabdominal mcimon 1s preferred. (7) I
shunt 18 not feasible, direct operation on the varices should
be performed.

End to-sde portal vein inferior vena cave anastomos:s is
preferable to side-to-side because 1t provides an opeming as
wide as the portal vemn, avoids the possibility of thromboms
from the stagnant intrahepatic portion occluding the anas-
tomosis and causes lessg distortion of the portal vein.

Extrahepatie hypertension 18 probably congenital m or-
gm, & true venons angioma or stricture The only symptom,
hemorrhage, begins as eatly as age 8 and always before 18
Splenectomy 15 of no value and removes the possibility of
splenorenal anastomosis In the imtrahepatic type the de
gree of obatruction bears no relation to the amomnt of fibro-
ms. As the factors controlling portel blood flow are not
known, portel venography by intraspleme mjection is the
only means of determming before laparotomy which veins
of the portal system are available for ansstomoss

Since & standardized method hed not been devised before
1950 only 4 of 15 patients operated on remained well with
out further operation. End to-mde portacaval anastomoss,
true Bek fistuls, 18 now conmdered the operation of choice,
but 1t is only feasible 1 cases of intrehepatic obstruction

Ginl, 18, hospitalized becanse of severs hematemess, had
spleen. Esophageal varces wero revealed by banum swallow and
esophngoseupy Results of liver function tests were within normal
hmits, At operation the liver was firm with alightly raised cosrse
nodules and enlarged surface veins. Portal venons pressure was 440
mm. water, falling to 270 mm. after end to-mde portacaval anasto-
mosis. The spleen was hardly palpable and she was well 20 months
after operation.

Most cases conform to this pattern, but a history of acute

hepatitis 18 obtamned m a few The spleen is enlarged and
oceasionally there are signs of hypersplenism with bruismg,
bleeding from nose and gums, lenkopema and thrombocyto-
pema Liver function tests give varisble results Jaundico
and albumin levels below 8 gm./100 ml or lower than the
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globulin level are specific contraindications to operation.

In 23 of 30 operations since 1950 (20 end to-side porta
caval, 2 end to-side splenorenal anastomoses and 1 side-to-
mde splenorenal anastomoses, there was no further bleed
mg after operation.

Venous Thrombogis, Necrosls and Neoplasia. Charles A.
Hubay and Willam D Holden® (Umv Hosp., Cleveland)
recommend that a diligent examination of all viscera be
made when & patient 18 seen with venous thromboms of
undetermined origm. In the past few years they have seen
eight patients with symptoms and signs of peripheral venous
thrombosis or pulmonary emboli or both, seven of whom
hed oceult neoplastic lesions and ome tuberculosis.

Casr 1.—Woman, 27, had a hstory of fatigabihty, palpitations,
dizniness and exertional dyspnea for seven months. Four months be-
fore admismon, when meen by a physician because of ealf pan
phlebibs and anemia were Two weeks before admisson
she noted pam on wallkang and y fever developed. Rednes, swell
mg and psin 1n the nght antecubital fossa and paresthesias of all
extremities developed one week before admismon. Thers wos weight
losy of 27 b in mx months. The hver was pa.lpnble 2 fingerbreadths
below the nght costal margin, and a questionable mass was present
1n the right lower quadrant. There was a 6 in. thrombus 1n the nght
antecnbital vem, and a pomtive Homans mgn was ehcited bilaterally
Hemoglolnn eoncentration was § Gm., red cell count 3,480,000 and
protirombnn level 635% ‘The stool was pomtrve to the guuae test.
A banum enems showed a constrichng lemon in the t eolon

arotomy revealed a nonobstrneting lemon 1n the ascending eolon

extenmive iver infiltration by & malignant tumor Liver biopsv
thowed a partially differentiated mueancus adencearcinoma. ho
further surgery was done.

Case 4.—Man, 42, abount mx weeks before admszion and shortly
after a respiratory infection, noted a dull aching in the right heel
Two wesks later & eongh developed, wineh became produetive of
spotum mixed wth blood for four days before admswon. Two
weekn before admisuion pam developed along the costal ma re
ferred to both ahoulders. X rays showed & recent pneumome infarct
at the left base. Pain and tenderness along the left brachial vein
and shight ealf tendernesy developed. Heparin and dienmarol® ther
apy were started. A pulmonarv i{nfaret a angd the pa

ent was in extremis weeks after admiswion. Biopsy of two

eous nodes 1n the lower left mde of the neck revealed ana
plastie caranoma umplex. Autopsy showed anaplastic adenocara
noma of the lmg anmng 1n the posterior branch of the left lower

—_—
(8) FRorr, Oynea & Obst. 93 209-317 March, 1984
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lobe with numerons neerotie motpstoses and generalized thrombo-
phlebitis,

The mechamsm for production of thrombosis remans ob-
scure The common denommator may be the presemee of
necrotizing tisgue of either mmflammetory or neoplastic na
ture

It 18 not felt that the patient 18 always doomed onmes
thrombophlebitis 18 detected, and neoplasms should be
treated a8 usual 1n an effort to obtain cure In many, the
underlymng disease may be nonmalignant.

[As the authors state in their original article, ever sinco the classle article
by Sproul in 1938 jt has been known that carcinoms of the body or tafl of
the pancreas is tcularly likely to be associated with multiple venow
Lhmmboaia.~Ed.run

Functional Venography of Lower Extremities Harrs B
Shumacker, Jr., Thomeas C Moore and J A. Campbell® (In
diena Umv ) report on 115 venographie studies done be
fore and after exercise of the dependent limb These 1n
clude studies on 23 mormal subjects

In 10 normal subjects placed supine on an X rav tabli
tilted 60 degrees, 80 cc of 85% diodrast® or 50% neo-l10pax
was 1njected slowly mnto the common femoral vemn through
a no 18 needle introduced percutaneously Exposures werd
made ymmediately after injection and after about one mm
ute of vigorous exercise Opacification of the common fem
oral vem only down to the first or second valve was évl
dent 1n the first films of three subjects Sigmificant regur
gitation was observed imn seven In all, after exercise the
superfietal and profunda femoral vems were completely or
almost completely emptied of radiopaque material. Ths pro-
cedure was repeated 1n 10 other normal subjects, except that
the patients were prone and the injection carried out i the
popliteal space In all, a varymng amount of regurgitation
mnto the deep vems of the leg was noted at firat, with clear
ing on exercise Percutaneous injection into the guperfleial
veins about the knee or foot wes performed on the other
three normal subjects Both superfleisl and deop systems
were vigualized, with clearing on exercise

Ninety two functional venographic studies were done on
patients with suggestrve evidence of venous stams or lym

(?) Bwx Gypec. & Obst 08:257 372 March, 1954
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phatie blockage In most, injection was made at only one
site In patients with varicose veimns, when injection was
made mto a superfieisl varix there was no evzdence of proxi-
mal return 1n the superficial venous system before or after
exercise With popliteal injection, regurgitation into the
varices often oecurred The deep venous system cleared
after exercise Poplhiteal and a few femoral vein mjections
were done on patients with deep venous alteration after
thrombotic oeclusion or Ligation Various degrees of re
canahization oceurred, and no valves could be demonstrated
On exercise, the recanahized veins eleared, and all were able
to participate 1n proximal propulsion of blood, though per
haps not ag effectively as 1n normal subjects No apparent
regurgitation down the recanalized veins was observed. In
patients with edema and no demonstrable venous pathologme
wmvolvement, venographic studies revealed normal veins

From the results obtained popliteal mjection appears to
be the most and femoral injection the least usefunl. Func
tionel evaluation by venography necessitates use of both
dependency and exercise Although neoiopax® was used
m most of the patients studied, recent experience indicates
that urokon® mav prove a more desirable radiopague solu
tion.

The authors beheve, contrarv to generally held opinions
that as the recanalized vein does contribute to proximal
propulsion of blood toward the heart there 13 no mdication
for hgating 1t Since regurgitation down the femoral vein
oceurs in a high percentage of both normal and sbnormal
subjects and clears with exercise, regurgitation m quiet
dependeney 1s not an indication for nterruption of either
femoral or pophiteal veimns

Portoperative Intravascular Thrombosis Harold Dewt!
(Umv of Sydnev) observes that stasis it the cireulation un
donbtedlv 15 one of the major factors of mtravascular clot
tung Small clots are probably common and removed by the
normal circulation. There must be in addition zome abnor
malitv of the blood 1itself before elotting ean take place

Most authorities beheve that clotting in the pulmonar
arteries 13 nearly always secondan to wtravaseular throm

(1) Am. Roy Coll Swrgeoms England 13 116 Jaly 1053
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bosis elsewhere and that this phenomenon, at least at its
meeption, 18 predominantly embolic The author believes
that mtravascular thromboms not only can occur in the
lungs as a primary phenomenon but 1s much more commeon
than 18 usnally thought Since all factors necessary for
mtravascular clotting are general phenomena, clotting can
oceur anywhere Even advocates of the concept of secondary
pulmonary embolus who regard a primary condition as be-
g present 1 the legs 1n 90%, leave unexplained the other
10%

Alost lemons ocenr 1n the lower lobes of the lungs, prob-
ablv because the embolus 15 carried there by the strongest
current It 18 equally true that circulatory stasms would
show 1tself more obviously 1n the larger vessels at the bases.

Onset of massive clotting 18 not as sudden as usually 18
taught. However, once a clotting phenomenon has been 11
tiated, 1f the coagulability of the blood 18 ligh, 1t may pro-
ceed at great speed so that a massive primary thromboss
can be almost as dramatic chinically a5 a large embolism.

The author does not practice hgature of peripheral veins
becanse the operation 18 based on msunderstanding of the
pathology of the disease and must be valueless in treating
a general blood abnormahty The good effects produced bv
ambulation and the controlling effect of heparin support
this belief.

When fibrinogen B 1n the plasma 18 associated with a low
ered coagulation time and a suggestive temperature chart,
ntravascular thromboms either mn the long or in the lower
lumb 1s practicallv inevitable Prophylaxis through active
movement ambulation, deep breathing and heparm, if low
ered coagulation times and tests for fibrmogen B mdicate,
mav prevent many of these cases Treatment should wmnclude
heparmn and dicumarol® plus active movement.

Practical Uses of Venography According to ' B Cockett?
(St Thomas's Hosp., London) venography 1s most helpful
1n the diagnosis of imncompetence of the deep and the com
mumeating vems of the legs Deep venous incompetence 15
difficult to localize or asseas chnically The valves in the
deep veins are destroved by thrombosis. In the acute stage

(2) Brit. J Radkl %6 1192 345 Joly 19 3
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deep thrombosis may be confined to the calf or occur as a
white leg or deep femoral thrombosiz—a sudden, painful
swelling of the leg after severe illness, major surgery or
parturition In deep femoral thrombosms the whole leg, from
toes to grown, suddenly swells, grows pamnful and hot and
the superfietal vemns become distended. A venogram in the
acute phase will show involvement of the femoral vemn n
segmental thromboss or thrombosis 1n contmmty with all
deep vemns of the leg After & month or two the acute edema
and tenseness 1n the leg subside as adequate venous collat
eral circulation 18 established

A triad of symptoms usually occurs within two to three
months (1) heavy aching pain, particulerly toward the end
of the day in the calf and lower leg, (2) swellmg of ankle
and leg, and (8) ulceration of the ankle just above and
behind the internal malleolus These symptoms arise from
recanalization of the thrombosed deep veins which have no
valves The Valsalva techmic of venography has done much
to reveal these mcompetent deep channels, which are best
treated by ligation of the incompetent deep channels in
Hunter’s canal just above the vena profunda allowing good
deep collateral venous return by way of the profunda sys-
tem.

Normal flow of blood 1n the communicating veins 18 from
the superficial to the deep veins of the extremity The valves
prevent reflux of blood from the deep to the superfleial
vemns If these valves become meompetent or are destroyed,
the group of superficial vens dramned by that commum
cator and the communicator 1tself become dilated and vam
cosed. In the lower part of the leg, behind the internal
malleolus, the ulcer bearing aree, there are three constant
commumieating vems that go from the superficial tissues to
the deep vems Incompetence of these veins causes ulcers
on the leg Venography helps to demonstrate incompetence
n these communicating vems The ankle vemns can be shown
by the 1njection of contrast medinm 1nto a small vein on the
dorsum of the foot with the patient erect The plate 13 ex
posed about a hal! mmnute after the wmjection. Thig rapidlv
floods the whole venous tree round the ankle, superficial
and deep and the contrast medium 13 held there by gravitv
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Prevention and Treatment of Postoperative Thrombophle-
bitis Alton Ochsner3 comments on the increase mn the e
dence of venous thrombosis despite conscientious use of all
known measures to prevent its development At the Chanty
Hospital, New Orleans, the incidence of fatal pulmonarv
embolism 1n 1938-50 was 1 1n every 878 patients operated on
and 1 1n every 502 not operated on

There are two types of venous thromboms. The first,
thrombophlebitis, 18 an inflammatory lesion that affects the
vemn wall with associated venous thrombosis, the thrombus
results from operation in the venous endothellnm and re
sembles that seen after the mjection of & scleroging agent
nto a varicose vewn. Because of the inflammatory nature
of the reaction of the venous endothelium, the clot (white
thrombus) which forms 18 firmly attached to the vem wall
and there 18 httle or no danger of 1ts detachment. If 1t does
become detached, 1t produces only mild mfaretion. The clot
can become detached in the relatively rare case of sup
purative thrombophlebitis The mflammatory reaction of
the vein wall 18 usually eaused either by toxins or bacteria
transported to the vemn through the perivenous lymphatio
system.

In phlebothromboms—the second type—the venous clot 18
of the coaguletion variety, sumlar to or 1dentieal with the
clot seen 1n a test tube when blood 18 withdrawn from the
bedv, it 18 only loosely attached to the vemn wall and read
ilv becomes detached. This red clot results from tissue 1
jury which causes changes 1 blood constituents which
favor the development of thrombosis Trauma to the tissue
mayv be accidentel, surgical or the resnlt of neoplastic or
infectious invesion This clot usually oceurs in the vewns of
the legs and results 1 circulatory stams A predisposng
factor 1s obesity

Thrombophlebitis 18 not difficult to diagnose The patient
complains of a swollen, painful leg with whitish discolora

tion Phlebothromhosix mav produce few or no mamfesta
tions In lems than half of those who died of pulmonary
cmbolism was there demonstrable eclinical evidence of &
thrombus before the fatal cpisode Tenderneas in the veins

(3) 8. Clin. North Amerien 23 003 1001 Aogust 1953
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level of the adductor opening that e mngle common pop
liteal vein 18 usual. Ingation here was performed in 15 pa
tients In three patients poplitesl and superficial femoral
ligation were combined, in four the femoral higation was
combined with an ipsilateral lumbar sympathectomy, in
three & popliteal higation was combined with an 1pailateral
lumbar sympathectomy, and 1n two a lumbar sympathectomy
was combined with a higation of the superficial femoral
and popliteal veins

Of the patients followed, 40 had preoperative pain, 30 had
chronie uleeration and 40 had some degree of edemsa, Re
sults were good mn 14, poor 1n 8 and 20 remained unchanged
Femoral ligation 18 the most satisfactory procedure

By means of a phlebographic techme m which the film
18 exposed immediately after the Valsalva manenver, com
petent valves were demonstrated mn superficial and deep
verns of the legs 1n normal patients but not 1n incompetent
collateral veins developmg at the site of major venous liga
tion Within months of division of a recanalized postphle
bitie vein 1ncompetent valveless collaterals, of a total cali
ber at least equal to that of the omgmal vein, were seen
coursing around the level of hgation. In none of the 29 pa
tients tested were postoperative exercise venous pressure re
cordings lower than before operation and 1o some thev
were higher It seems unlikely that interruption of the re
canalized vemn 1mproved the hemodvnamie efflciency of the
Iimb The authors beliove the oporation is based on & wrong
coneeption of the hydrodynamies of the postphlebitic imb

In patients who improved, higation of the superficial m
competent varicosities heallng and grafting of ulcers, cor
rection of general nutrtion and detarled education of the
patient m limb carc and hygiene are the factors most con
cerned 1in amelioration Major vein ligation 1n the treatment
of the postphlebitic syndrome 1s neither emplirically nor
theoretically satisfactory

[There cannot be any misunderstanding of the definite concluslon of the
agthors—E4.]



LYMPHATIC SYSTEM

Elephantinsis of Legs Treatment by Dermofibrolipactomy
Followed by Fres Skin Graft. Roberto Farna® (Unmv of
Bio Paulo) reports on the successful use of diacey's opera
tion for the treatmont of elephantiams in 17 patients Con
mdered incurable nntil recently, elephantiasis represents the
final stage of chromic lymphedems. The messive enlarge
ment of the leg hinders wallang, and lymphatie stams pre
disposes the affected Limb to erysipeloid attacks, hyperema
and pamn, as a resnlt of which the general condition de-
tertorates, causing semi invehdwsm. Excision of all thick
ened tegument from the involved area and its replacement
by free skan graft breaks the victous circle—atams, infec
tion, inereaxed stams, fresh mfection—and 13 based on the
irreversibility of the fibromatous process mvolved in ele-
phantiasis, No attempt 1s made to suture the grafts, which
are spread out on petrolatum gaurze, then apphed to the de
nuded arcas, thereby reducing operating time Immobilxa
tion in plaster 15 essential, among other reasons, to ward
off pain, prevent edems and mamtan the graft in correct
posrtion. Although the procedure ignores the primary and
widely disputed cause of the elephantiasg, 1t has, for the
first time, made possible the control of the diserse and re
stored the affected lunb to nearly normal size and appear
ance.

[This seemy a better ure than the old Rondoleon o ]

Chronie Lympham of the Extremities and ?gﬁm oy
ment are discussed by John Watson® on the bamix of 26
cases, distributed by the following clasmfication among
(s} congerutal or famihal (1 each), (b) lymphedemsa pre-
cox (18), (o) infective lymphedema—=filarial (1), nonspe-
cifie inflammatory (1), or ayphilitic or tubereulons (none),
(d) weeondary to destruction of glands or trunks exther by
m t mvolvement (none) or gurgical extirpation, 1r
radiation or both (3), (¢) traumatic (none), and (f) reflax
¢hylous Iymphedems (1)

5) An panlist. med. e efr 681209206, A
18] o Pyt et o o7, 68:200g0n, Aeell, 153
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Traumatie, localized distal edema requires appropriste
tissue replacement, end malignant cases are excluded Mild,
early lymphedems of the lower extremity should be treated
conservatively by firm external support, preferably with
firm elastic bandages, extending from the bases of toes to
knee or midthigh, over a hsle stocking or layer of atockinet,
firm, lace-up shoes, and by elevation of the foot of the bed
at might and by sedentary work. Four patients were treated
conservatively

Established lymphedema with secondary changes requires
radical excision of subcutaneous tissues and deep faseiz
and use of a Wolfe graft This operation has been performed
on 3 arms and 12 legs, and follow up has lasted up to four
years The operation was usually confined to the area below
the knees Except in two cases of incomplete excision and
one of muscular hypertrophy, maximal calf circumference
has been reduced to withun an inch of normal and has been
mamtamed No development of collateral Iymphatie areu
lation through deeper channels has been noted Ankle swell
ng below the malleolh and around the Achilles tendon 18
difficult to correct, owing to the anatomy of the region. Con
volescence must be gradual, and postoperative supports
must be worn ndefimitely

In severe lymphedema with slan deterioration or uleerg
tion, the slon cannot boe replaced, and resurfacmg with spht
skin pgrafts—after excision of the affected skun, subenta
neous tissue and deep fascia—is necessary In three patients
80 treated, the early results have been satisfactory in hmb
reduction, but whether or not the grafted glan can stand
up under prolonged wear 18 diffienlt to assess Six patients
were obscrved after Kondoleon operations

Management of Chronic Obstruction of Venous and Lym
phatio Ohannels Darrell A. Campbell” (Apn Arbor Mich)
discusses the ‘post thrombotic” or “postphlebitic” syn
drome, characterized by any combination of edema, skin
pigmentation, subcutaneous fibrosis, varicose veins, skin
uleeration, recurrent nfection and disabling subjective
symptoms of heaviness, fatigne and pain. The syndrome 1%
the result of two processes thrombosis producing obstrus

(7) Mumouri Med 80 875.678 September 1983
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tion from witlun the vein with subsequent recanalization
and loss of valves, and mnflammation, producing obstroction
from without the vein and lymphatic channels—the more
mmportant cause of the signs and symptoms Among preven
tive measures 1 the acute phase are early ambulation, ex
ereises for bed patients, elastic snpports, anticoagulants and

Fig 69 (left) —Emmple of thrumbotts hymp
l) mple of severs post: befars

iz (r’fht) oT Opera| wes o
70 patient aft ton able to ryturn to elrcua to
[( of Oampball, D A. Mmour! Med. 50 675-678 Ssptember 1063 )

antibiotaes, and graded care and exercises m the early pos?—
thrombotic period. Accurate diagnosis 18 usually reached
by careful history and physical exammnation. QOcecasionally,
special measures, Itke venography and ambulatory venmous
presgures, may be required.

Speaific conservative measures which must become part
of a “new way of life” for the patient wnelude (1) mamte
nance of edema at & mummum, (2) wearmg of elastie sup-
ports while erect, (8) regular 15 minute periods of sitting
and elevation of the legs after 30 minnten of standing, (4)
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two or more half hours’ daily of complete recumbency with
leogn elevated, (b) 4 1n, elevation of the foot of the bed, (6)
careful dally washing and applieation of bland omntment,
end (7) daily small doses of antibiotics or sulfonamides for
recurrent infeotions.

Burgical measures meclude sympathectomy, femoral vein
ligation and excision of the ulcer Sympathectomy, by ren
dering the foot incapable of sweating, controls the recur
rent secondary streptococeic infections that arse m chronmo
epidermatophytoses After poor results with femoral vem
ligation, the author concludes that it 18 physiclogieally un
sound to treat a state resulting from venous obstruction and
mnedequate return by further retarding of venous circula
tion. With larger ulcers, the secondary varicose veins are
exciged with the nleer in continuity followed by spht thick
ness grafis.

When massive lymphedema, with or without uleeration, 18
the most prominent post thrombotie feature (Fig 69), radi
cal excigion of the skun and all Abrotic subeutaneons tissue
with replacement by sphit thickness skin grafts has given
good results (Fig 70) Aress previously avoided—meluding
the dorsum of the foot, around jomts, over bony promi
nences—are now excised With proper postoperative advice
and continnous care and encouragement, such patients oan
safely return to their former occnpetions

Injurles to Large Lymph Duots A. Lee MoGregor® (Jo-
hannesburg, South Africa) observes that the lymphatic sy
tem serves as a collecting system, as & transport of chyle
and continnously forms lymphocytes Death due to persist
ent loss of chyle from the circulation 1s the result of the loss
of fat and protemns Spontancous fistulas are more refrac
tory and diffieult to deal with than traumatic ones.

Severance of the thoracie duct, which is eommoner on the
right 1n closed trauma and on the laft when due to penetrat
ing wounds, 1s followed after about four days by sudden
onset of ssvere dyspnes, pallor, cyanosis and a rapid thready
pulse Symptoms are relieved bv.aspiration of the fluid, but
reappear with 1ts reaccumnlation which may oceur within

(8) Brit. J Surg. 40 809 574 May 1853
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12 hours. Emaciation follows chylothorax rapidly with a
progressive decrease m the total protemn of the blood.

Casp L—Dunng dissection of the tenth thormeic ganghon, in a
first stage, nght-smided thoracolumbar sympatheetomy for hyperten
mon on a man, 54, a flow eycle of chyle wns noticed. After the nen
rectomy the two ends of the duet were and lgated, care
being taken not to strangulate tissue, The strueture, taken
to bo the thoraele duct, was mtuated lnteral to the venn

Case 2—~During & nght-mded sympathectomy of the Smuthwick
Eype for denervation for intractable renal pain 1n & young man, &

ow of chyle was seen On the inner aspect of the nght erns of the
dap. at the level of the first lumbar vertebrs, was a flat, deh-
eate, weblike structure 2 in. long by %4 1 wide. It was eonnected to
large Iymph trunks at each apex and had a tear in the center The
sac, whieh was the cisternn chyl, was #o0 tennous that 1t was hgated
at each end and removed Convalesocenee was tmeventfal.

Experimentally 1t 18 all but impossible to cut off the
Iymph entry to the vaseular system. In reletion to thoracie
duct and cisterna, any flow of chyle should be stopped. In
other mtuations leaks are nsually mmgmflecant The cisterna
chyh may be removed and the thoracic duct tied without
harmful consequence Because of the frequency of surgical
procedures 1n the region of the great lymph trunks, the
surgeon must be duct conscious

The hgature used to occlude the thoracie duct should be
of unabsorbable material, and neighbormg tissue should be
placed over the higated duct end No draimns should be used.

ABDOMEN—GENERAL

Right Upper Quadrant Pain in Salpingitis and Other Ab-
dominal Diseases Explained by Absorption of Exudates
from the Peritoneal Cavity through the Diaphragm. Ae
cording to Povl Holm Nielsen® (Copenhagen), right upper
quadrant pain which may occur 1n selpmgitis and other ab
dominal diseases or after laparotomy constitutes a well de
fined syndrome with an unequivocally verified pathoans
tomic bam. This 18 a disease of the serous membrane of the
night subphremc space resulting from an accumulation of

(?) Adota chir scandinay 104 435446 1653
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exudate below the diephragm due to the phymologic absorp-
tion of exudates from the permtoneal eavity through the
diaphragm Approximately 109 of all patients with salpingi
tis have a characterstic piercing pain n the upper abdo-
men, localized usuelly n the region below the right costal
margn.

Anutopsy of patients with peritonitis and peritoneal ear
cinomatosis lends support to the view that the absorption
of exudates and cells from the peritoneal cavity in man
occurs prmeipally through the lymphatie vessels 1 the dia
phragm, just as has earlier been shown 1n animals Autopsy
of patients with peritonitis has shown an inerease in mflam
matory changes under the diaphragm and a spread of the
mflammation through all the layers of the diaphragm.
When there are adhesions in the abdomen, more adhesions
have been found imn subphremic areas In carcmomatosms,
wrrespective of the mte of the primary tumor, implantation
metastases were either pre emmnently or exclusively located
i the serous hining of the two subphremc spaces and 1m
the smell pelvis and the omentum. The disease of the se-
rous membrane of the subphrenic space and the attendant
right upper quadrant pam n salpingitis are due to the ab-
sorption of exudates throngh the diaphragm This pain 18
often misdiagnosed and the commonest incorrect diagnosms
has been pulmonary infarct

Pathogenesis of Ascites in Peritoneal Carcimomatosis
Povl Holm Nielsen! (Copenhagen) does not accept previous
theories concerning ascites 1n peritoneal carcinomatosis.
He has demonstrated in animals that particulate matter,
cells and exudates arec absorbed from the peritoneal cavity
through the lymphaties of the diaphragm from which lym
phatic drainage takes place almost exclusivelv 1n a forward
direction through the sternal lvinphatic trunks and sternal
nodes to the supraclavicular nodes and central lvmphatic
trunks There 15 evidence that absorption from the perito-
neal cavity 1n man 19 1dentieal

In peritoneal earcinomatosis, tumor mfiltration of dis
phragmatic lvmphaties, of nodes on the upper mde of the
diaphragm and of sternal nodes along the wmternal mam

(1) Acta path et mirobiol scandinar 33 10-21 1033
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mary vessols 18 extremely common Apparently, aseitie lmd
aceumulates only after the lymph vessels of the diaphragm
have become so blocked that absorption through them 18
cither greatly dimimshed or entirely impossible To con
firm this hypothesis, India ink was injcocted during lapa
rotomy mto four patients with peritoneal earcmomatosis
but no nscaites The study bore out the contention that in
man, as in ammals, partienlate matter 1s absorbed through
the lymph vessels of the diaphragm, not through the tho-
racic duct Close correspondence between the accumulation
of ik and the metastases to the supraclavicular lvmph
nodes indicated one route by which malignant cells are
transferred from abdominsl tumors to supraclavicular
Ivmph nodes (Virchow’s gland)

Injection of India 1nk 1nto three patients with peritoneal
carcinomatosts and ascites showed only sparse infiltration
1 the sternsl nodes 1 two and no ik 1n one, proving
dmmution or blockage of absorption by ascites

Injection of tissue from transmssible plasma cell tumor
mto the peritoneal cavity in mnbred mice has nearly always
regulted 1 development of ascites together with peritoneal
carcinomatoss 1 10-12 days. In mice with carcmomeatosis
and ascites, studies showed no transport of mk from the
peritoneal cavity into the lymphatics, whereas in control
ammals there were black mottling of the thin diaphragm
and ik in the efferent lymph trunks along the sterpum.

[This interesting explanation of ascites in the presence of earcinomatosis
scems very ressonable.—Ed.]

Purpurs Abdominalis, according to Alexander Zabm2
(Malverne, NY ), 18 more common then 18 beheved or diag
nosed Henoch’s purpura sbdommalis 1s attributed to an
anaphylactoid reaction resulting m cepillary demage and
consequent hemorrhage It 18 also now believed that Hen
och’s purpura abdommnalis and Schdnlen’s purpura rhem
matica are merely different manifestations of the same
underlying condihion. The symptoms usually fell mto two
main groups, articular and visceral, either of which 1s usu
ally associated with a variety of skin lestons. Any jomnt may
be mvolved with pamn, tenderness and swellng Tnvolve

—
(2) Mow York J Med. 53 1657 1559 July 1 1951
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ment of the intestines may give rise to localized or general
1zed abdominal pain. Abdommal spasm and rigidity may
be localized or generalired, and masses, caused by hemor
rhages, may be palpated. Hematemess or melens may occur
and distention may be present. Kidney involvement may
also be pregent. Skin mamfestations may or may not oceur
Parpura 18 the classic lesion Purpura abdominalis 18 im
portant because 1t may sumulate the acute surgical abdomen
and lead to unnecessary surgery

Careful inquiry regarding senmtivity to food or mhala

tion antigens, attacks of asthma, hay fever, urticama or
angioneurotic edema may be helpful in the diagnosis.
Physical exammation may sometimes be informative, but
the phymeal findings may simulate the acute surgicel ab-
domen X ray examination may be helpful when the find
ings are characterstic Laboratory studies are often of no
help 1 the diagnoms. A valuable aid in establishing the
diagnomsa is the tourmiquet test Since the symptomatology
of Henoch’s purpura 18 based on decreased capillary re-
mstance with 1ts subsequent hemorrhages, therapy is based
for the most part on correction of this conditron. Prognoms
for recovery after the acute attack is excellent. However,
there 15 conmderable likelihood of recurrent episodes. Pur
pure abdominalis can usually be clasmfled into four types

(1) those showmg diffuge nonlocalized peritonitis, (2) those
smulating appendieiti, (8) those mmulating intussuscep-
tion and (4) those simulating perforation of 2 viscus. Dif

ferentiating 1t from an acute surgical condition of the ab

domen is most ymportant. It shonld always be considered in
the diagnoms of the “acute abdomen” m both children and
adults.

Afan, 85, bad generalized abdominal cramps, nausea and mdaced
vomiting for 14%111 and was uneble to pass any flatus. FEnemss
were ineffectnal for gas or feces. He appeared ncutely ifl The zb
domen was fall but not definitely distended. He hed had appendee-
tomy earlier Tenderness, epasticity and rebound tenderness were
present 1n both lower quadrants, espeeially on the right. No masses
or organs were palpated. There was shiffing dulness in the flanks,
and auscultation disclosed intestinal “rushes” eoneomitant with his
complaints of pain. X ray studies showed distended loops of

bowel, with fluid levels, and the x diagnoss was consistent with
mechanieal obstruchion of the small bowel. Aftar eight honrs of ob-
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n an operation was ormed because of eeted imtesh
:fl"vgﬁ'ulus. mI"ox-ut.irm dﬁﬁfm hemorrhage into the wall of the
flenm. A 4%4-6 fragment of ilenm was thickened, red and eov-
ered with fibnnous exudate, and the bowel prommal to this was
dilated. There were several adhesions of the ceenm and the ascend
g eolon to the appendeetomy scar The involved bowel was re-
seeted and the continuity established by end to-end anastomoms. The
pathologie diagnosis was hemorrhage into all ecats of the fleam,
probably a ense of intestinal (Henoch’s) purpura.

Peritonitis Due to Appendicitis and Its Treatment Ac
cording to Gosta Bohmansson2: (Urebro, Sweden), 240,000
patients were hospitalized at the Centrallasarettet in 1929-51
during which time the average mortahty rate decreased
from 5 to 28% In the surpical department mortality de
creased from 37 to 24% The number of cases of acute
appendicitis during the same period excesded 10,000 with
& mortality of 3 6% 1n 1929 and 05% wn 1951. The 1ncidence
of perforated appendicitis durmg this period remained ap-
proximately the same The mortahity rate for appendieatis
n 1929-40 was 3.2% and n 1941-51, 09%

Appendicits patients were classified mto four groups, ac
cording to Schullinger (1) those with mumple acute appen
dieitis, (2) those with acute, destructive, nonperforated
appendicitis with eircumseribed peritomitis of serous or
serofibrinous type, (3) thome with perforated appendicatis
with local, errcumseribed, purnlent peritomitis and (4) those
with perforated appendieitis with free, progressive flbrimo-
purulent, more or less diffuse peritomtis In group 1 mor
talitv 1 192940 was 08%, and m 194151 0.1% Corre
sponding rates for group 2 were 08 and 025%, for group 8,
62 and 36% and, for group 4, 21 and 9%

The deereased mortshty 1z attrbuted to knowledge of
fllud and electrolyte balance the perenteral administration
of water, sodium and potassium chlorides and maintenance
of the colloidosmotic pressure of the blood by means of
whole blood and plasma transfusions. Among the mmportant
advances are improved treatment of thrombophlebitix and
pulmonarv embolism, advances 1n anesthema and methods
of preventing respiratory complications

The treatment of appendiertis did mot vary m the two

(28)  Acta chir scandinay 105 11 28 1053
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periods Uncomplicated appendicitis wes treated with ap-
pendectomy and primary suture Abscesses were either not
operated on or were merely opened up Appendectomy was
performed whenever 1t could be done without too much
difficulty and dremage was mstituted for a few days m
order to canalize the abdominal wall. Free peritomitis was
treated with operation immediately on hospitalization, the
appendix was removed and peritoneal exudation was left
untreated As a rule prunary suture was msed, with dran
age only if there were larger necrotic areas adjoimmg tis-
sues

[This gratifying reduction in the mortality of acute appendicitis is belng
duplicated wherever it is understood how to gauge and correct the meta
boﬁc disturbances, especially those which are complications of the d

ton and yomiting in serfons cases. This is another example of the 3
ficlal results of the application of chemistry to medical problems—Ed.]

LIVER AND SPLEEN

Surgery of Hepatic Neoplasms With Special Reference
to Hecondary Malignant Neoplasms Alexander Brun
schwig? (Memorial Cancer Center, New York City) dis-
cusses prineiples for various types of partial hepatectomy
and the results obtained.

TEcHY¥I0 —Small neoplasms near & margin are removed by wedge
exeimon. A protruding portion s removed by mmple transection of
lubuaAmnmembeddednmnmrfnaeuaciwdhyaﬂi&S or
cireular inaslons. The entire left Jobe 18 excised vertieally ugh
1ts base of attachment just to the left of the falaform ligament
Lagation of the left hepatic vemn is carmed ont nt the end of the
transechion after the vm 18 secured by hemostats, With hand eom
pression the larger vessels are olosed and as transechon proeeeds
the wimble large artenes, vans and bile ducts are elamped. On re-
lease of pressure smaller vessels are secured. The entire nght lobe
15 detached by verheal transection along the plane just to tho mght
of the faleiform lipament. Pressure upward against the porta hepatis
reduces bleeding, and transeetion with the scalpel or eautery pro
ceeds gradnally the larger veseels and Iile ducts beng see as
they appear Following any type of partial hepateetomy a gauze
pack is apphed to the area of exasion and removed in one or two
days. Gelfoam 1 effective in arresting oomng of blood Soft rubher

(3) Cancer 8 T23-742 July 1052
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nizable elmical entaty, not difficalt to diagnose if due eon
sideration 18 given to the climcal picture and to laboratory
findings Usually the onset 18 mgidrous, with fever, malnuse,
chills, dull right upper abdomnal pain eggravated by move-
ment or mspiration or both, loss of weight, severe muscle
wealmess, anorexia, vomrting and, occasionally, such respira
tory symptoms as cough, dyspnea, or both On hospitahiza
tion, toxemua, fever, mvoluntary abdominel mgidity, em
larged and tender liver were usually noted. In some, edema
of the chest well, clubbing of fingers, impaiwred eir entry
at the right base and posmble x ray evidence of s high and
domed diaphragm and consolidation in the right base of
the lung were also noted Serum alkaline phosphatase
values, estimated in seven patients, were always elevated

In all patients, pus was removed by closed asprration and
replaced by arr, 1020 ec hpiodol,® 500,000 umts of pem
eilllin and 05 Gm. streptomyein in 50 cc salme were then
mtroduced into the cawity Antibiotie therapy mtramus-
oularly was continued until the orgamsm was 1dentified and
1ta sensitivity to antibiotics established The volume of the
mtiel aspirate ranged from 90 to 1,700 cc Two or three
aspirations were performed n all but one patient, who had
six. With one exception, response to the flrst aspiration
and the antibiotic therapy was highly satisfactory, with
rehef of abdommel pamn, reduction of toxema and return
of temperature to normal. Eventual convalescence was &l
ways uneventful, and follow up of 13 patients three months
after hospital discharge revealed that all were well and
symptom free

Hepatic Regeneration after Partial Hepatectomy Experl
mental Study of the precise mechamsm mvolved was at
tempted by P Mallet Guy, G Devie, J Feroldi, L. Echolz,
R Feit; Ricard, I Ripgot, A. Abualli end H Cassmelli®

In dogs hepatic “regeneration” takes place In the sense
that the weight of the liver returns to normal withmn s1X
to eight weeks after resection of 25 70% of parenchyma.
This 15 not an actual reconstitution of the exeised lobe but
diffuse hypertrophy of the remaining parts This process

(8) Lyoo chir £9 B4 881 October 1052
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can be repeated suceeasively, resulting i very large liver
welght.

Removal of the middle left and main left lobes resulted
m & 40% weight loss of the hiver The extent of regenera
tion was measured by weighing the amount removed and
the total waight of the regenerated hver removed 21 days
after the original operation. Histologic exammation three
weeks after ablation of 40% of the hver showed good re
generation of the weght of the hepatic parenchymsa but
revealed no characteristics attributable directly to the proc
ess of regeneration. No ammel dred of hepatic msufficiency
and changes m the chemieal teats appeared only after re-
moval of 70% of the liver

Another group of dogs underwent the same operation
but from the 3d to 20th day received 2 Gm. methiommne
daily, in still another group, fohic acid and vitamm B, were
also added. Nerther methionune alone mor thix drag with
vitamins modified the regenerative process.

Perarterial hepatie neurectomy, whether carred out
eumultaneously with the hepatectomy or eight days before,
did not influence the process of regeneration.

Effect of Portacaval Shunt on Estimated Hepatic Blood
Flow and Oxygen Uptaks in Clrrhosis was studied by 8 E
Bradley, C. M. Smythe, H. F' Fitxpatrick and A. H. Blake-
more, with A. T § Macpherson and A. Gammeltoft. In 10
of 12 patients the estimated hepatic blood flow (EHBF)
was measured by the bromsulfalemn method before and after
estabhshment of the portacaval shmnt, and m all 12 hepatic
arteriovenons oxygen differences were measured. The EHBF
averaged 1,266 == 282 ml./mmute (range, 940-1,780 mL) be-
fore operation. It decreased 1n every mstanee postoperative-
ly, falling on the average to 845 284 ml/mmute (range,
480-1,480 ml) The data were msufficient to permit accnrate
evaluation of the type of surgical procedure (end to-mde
portaceval anastomoms 1n three, side to-mde portacaval
anestomoms in two and end to-mde splenorensl venons anas-
tomosis wn five) m terms of its effect on EHBF However

the largest reductions followed mde-to-mde portacaval anns:

() J o Invest 33:372.537 Juna, 1053,
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tomoss, and the smellest, splenorenal venous anastomoma.
In association with the fall in EHBF, hepatic extraction of
bromsgulfalein increased mn smix patients and was relatively
unchanged mm four On the average, the value rose from
265+129% to 429+125%, a hghly sigmflcant change

The hepatie arteriovenous oxygen difference increased
after portacaval anastomoms m 9 of the 12 patients, average
merease for the group as a whole bemng from 41406 to
5815 ml/100 ml blood. Caleulation of total “hepatic
oxygen upteke” from mmultaneously determined values for
EHOBF and hepatie arteriovenous oxygen difference yielded
figures (average, 50 9 #: 18 9 ml /minute) whieh agreed with
those obtamned in other patients with cirrhoms There was
no significant chenge postoperatively indicating an mverse
correlation between EHBF and hepatic arteriovenous oxv
gen difference This caleuletipn of the “hepatic oxygen con
sumption” provides at best an estimate of the true value
An undetermined volume of oxygen has been removed from
the portal blood which contributes to the total hepatic
venous outflow

Since portal venous pressure decreased 1n every stance
immediately after the portacaval shunt was opened, 1t
seems reasonable to attribute the fall in EHBF, observed
a8 long as two years postoperatively, to a persistent redue
tion mn portal venous pressure The fall may therefore be
conmdered a reflection of dimimshed hepatie portal mflow
modified to some extent perhaps by mecondary changes mn
hepatic arteriolar resstance and hepatic artenal inflow

Management of Ofrrhosis of Liver and Ascites with Par
ticular Reference to Portacaval Shunt Operation. David V
Habhif, Henrv T Randell and Harrv § Soroff? (Columba
Univ ) hst the factors involved 1n formation of ascites m
hepatic cirrhosis as (1) portal hypertension, (2) lowered
osmotic pressure secondary to decreased serum albomn
level (8) disturbances 1n the metabolism of sodium and
water and (4) abnormal hormonal state The most 1mpor
tant aspect of management of eseites and edema 18 a rigd
low sodium diet Renal retention of sedium can he ascribed
solelv to inereased tubular reabsorption

() Surgery 31 580 606 September 1053
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The persistent leukopenia and thrombocytopema of por
tel hypertension ere rapidly relieved by splenectomy This
suggests a relationship between the levels of leukoeytes and
platelets 1n peripheral blood and enlargement or functional
overactivity of the spleen. After portacaval anastomoms,
pulp hyperplasia permsted and in no case was the blood
picture mmproved After hgation of the splemie arteral
supply, the spleen did not decreese in size nor was improve-
ment noted in the blood picture except 1n ope case with
extensive infarction. It may be inferred that the reduction
1n the leukocytes and platelets 18 directly related to some
nfluence derived from the cellular components of the en
larged spleen.

In po case was there any evidence that any of the opera
tions benefited the red blood cell and hemoglobin levels
other than by control and prevention of esophageal bleed
mg

Experiences with Portacaval Anastomosis in Treatment
of Portal Hypertension. Charles B Ripstewn® (BState Umv
of New York, Brooklyn) lists Tocanting’ clasmfieation of
factors beaides mncreased portal pressure which are involved
1n the production of esophageal varices. (1) Extravascular
defects—mucosa effects of mechameal trauma from food
and diaphragmatic motion and from regurgitation of acid
gastric Jjmce on the rased ridges of the lower esophagus
and the underlying vemns in the submucosa, (2J Vascular
defects—atrophy of the vemn wall due to mechanical factors
of diaphragmetic movement, negative intrathoracic pres-
sure and portal hypertenmon. (8) Intravascular defects—
deficiencies in the clotting mechamsm from chronie conges-
tion of the spleen, leading to mcreased destruction of plate-
lets and hypoprothrombinemie from impaired liver function.

Relief of portal hypertenmon will correct only one of
these factors and there 18 reason to doubt that such a meas-
ure will be of great value in long range therapy Though
the cirrhotic liver can tolerate an Eck fistula, the resultant
reduction of blood flow leads to interference with several
hepatie funetions.

In 80 patients having surgery for portal hypertension

(D) Surgerv 34 570-579 Reptember 1053
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Also, at the pomt where the duct entered the jejunum, a
silk purse-string suture was used to secure both members
1 the proper posmtion, with the jejunum drawn up end with
traction exerted simultaneously on the duct (already at
tached to the catheter that 1s brought out through an open
mg farther down) before the suture was tied Placement
of the jejunum 1s facilitated 1f an excavation 18 made 1n the
liver parenchyma at the time the duct 15 diasected If 1t 1s
necessary to bring the jejunum up 1n a loop, the part that
18 doubled back must be fixed with a low laterolateral anas
tomoss to avold infection of the bile ducts bv the wntestinal
contents. The operation then continues routinely oxidired
cellulose or a free graft of epiploon fastened mn place with
chrome catgut autures 15 used to secure hemostasis and to
prevent bile drainage, the jejunum 15 fixed to the peritoneum
ag 1t 18 bemng closed, and the rubber catheter (subsequently
to be removed) 18 brought out through an opemng in the
abdominal well (Witzel's technic)

Although thia procedure 18 accompanied by grave risks,
1t affords relief 1n many cases of cancer that would former
Iy have been considered hopeless. It will probably provide
a deflmtive cure in patients with cicatrieial stenoss and,
modified, may also prove to be the procedure of choice for
children wath partial or total atresia

Partial Hepatectomy Observations on an Illustrative
Oase Heneage Ogilvie? (Guy’s Hosp ) writes that accepted
mdications for partial hepatectomv are few, with rare jus-
tification for mahgnant disease

\lan 28 operated on 1n 1940 for tumor of the posteror reetal
wall 3 1n. above the anoreetal ring, had enlarged glands i the meso-
reetnm, nodules 1n tho panereas and & lump on the diaphragmatie
surface of the nght lobe of the Liver Specmens taken from the
hollow of the saernm and the liver contained depomts of the same
tamor found in the rectum. A year later he was still 1n excellent
health and the only abnormality noted was a small tumor of the
posterior aspect of the reetum slightly fixed to the saerum. Examina
tion of the previaus sections revenled an argentafln tumor of the
rectum. In May 1051 exploration revealed enlarged modes in the
pelvis and a billiard ball-ized lump 1n the dome of the right lobe
of the liver A transverse colostomy was done. In June the reetam
and lower half of the pelvie colon with the glands wers removed

(2) Bt M J 211361138 Yovr 21 1953
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and the Pelvg colon AnAsomogeg o the Stamp o the Teelum gpg
to-end. 1p Ang'uxt, the Metastnyy 1 the Yyer Wax Tremoy o and 3p
Closed,
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for the thrombocytopema can be found, the eondition 1s
called 1diopathic thrombocytopenic purpura. If the granulo-
cytes are depressed, the disease is termed primary splenis
neutropenia. If both thromboeytes and granulocytes are de
pressed, panhematopemia, or perhaps pancytopema, charac
terizes the syndrome In splemic neutropeme and panhema
topenia the spleen 18 always palpable, but n 1diopathic
thromboeytopenic purpura the spleen is unsually enlarged,
but may not be palpable In most instances of primary hy
persplenism there 18 associated anemia which may be due to
hemolyais, blood loss or interference by the spleen with the
development of the erythroid elements m the marrow The
cause of the anema 18 not always apparent.

Splenectomy 18 advisable in adults with 1diopatlue throm
boeytopenic purpura, but not in children, many of whom
will have spontaneous remissions. About 80% of patients
will be completely cured after splenectomy Splenectomy
may produce immediate response 1n panhematopema.

Splenectomy will not beneflt patients with congemtal hy
poplama or even acquired hypoplama of the bone marrow
If splenectomy fails to relieve patients with various hyper
spleme ayndromes, an accessory spleen left in the peritoneal
cavity may be responmble

Oyclic Neutropenia Report of Oase Treated by Splensc-
tomy 18 presented by Willlam D Coventry3 (Duluth) This
rare hematologic digorder 18 characterized by severe nen
tropenia or agranulocytosis recurring at approximately 21
day intervals The neutropemc phase lasting five to eight
days 18 usually accompanted by mild fever and localized
superficial infections of the skin or mucous membranes The
disease continues for years without mmpairmg the general
heelth

Girl, 16 seen first 1n October 1048 three weeks after delivery of
a normal male infant, had severe furunculems of the groins and
buttoeks. For as long as she could remember she had had repeated
superflanl infections of the skin and month, though during p:;?‘
naney she had none. The hemoglobin level was 87 Gm./100 ml,
erythrocytes 3,400,000 and lenkocytes 3,850/cn mm., mth 11% nea
trophils, 26% monocytes and 60% li)_mphocytu. She responded to
transfumons, antibiofies and staphvlococcus toxoid. Reeurrent in
T3 JAMA 1532831 Bert. & 1983
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extrahepatic bihary obstruction, irrespective of duration
(to two months) there 18 no generalized or, with few ex
ceptions, even localized dilatation of the biliary canaleuln
No suggestion of canalicular rupture or leakage of dye (and
s0 presumably of bile) imnto blood or Iymph was noted

Among severe hmitations of the method 1s that, with the
filunorescence mucroscope at relatively hugh magmfieation,
the observation 15 confined to the most superficial portions
of the hepatic parenchyma, the structural organization of
the mouse liver 1s such that, at 1ts surface, access 18 possible
onlv to limited regions of the hepatic lobules Possible ap-
pheabilitv of the findings to other mammals and man, as
well as their vahdity mn the mouse itself, must await fur
ther 1y estigatron.

8aline Qoncentration in Cholecystography Paul 8 Fried
man and Leon Solis Cohen® (Philadelphia) state that oralad

71 (left) —Before mline ingestion nonvheezlination,
’P‘; 72 ((rkh)t)—-\lhef-umndm].nj.m-.uon. &mhﬂd«lnduluﬂﬂnb'm
(Courtesy of Friedman, P 8., and SoluOcben, L. Am. J Rosntgesol 70 £37
Heptember 1951.)

mimistration of saline (§0% sodium sulfate 205 magnesium
sulfate) during choleevstography improves visnahzation of
caleull m poorlv functiomng gallbladders (Figs. 71 and

(5) Am. J Boentgeool. 6 437 440 Beptembter 1053
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rubin, caleium or any combination of the three Among so-
lations used were such fat solvents as ether and chloroform,
surface tension lowering agents, caleium binding agents,
natural fatty acids and hydrotropic, enzymatic and du-
persing agents and such miscellaneous agents as strong and
weak acids and boiling water The best solvent was warm
chloroform, which caused no inyury of consequence to
either hepatic or ductal tigsne when instilled into the dog
m vivo Chloroform mstillations into a T tube on two suc-
cesmve days in 10 patients with proved choledocholithiams
produced pamn and nausea m only one nervous and un-co-
operative patient but no ill effects 1 the others

Routmme T tube dramnage after choledochotomy permits
early diagnosis of residual stone in the common duet by
means of choledochography and provides an effective route
for therapy If a remdual stone 18 found 1n the common duet,
a mmphfled regimen for biliary flushing for three days
should be preseribed This ineludes 8 tablets of dehydro-
cholie aerd (decholin®) with belladonna after each meal and
at bedtime, 14 bottle (6 or) of magnesium citrate each
mormng before breakfast, 8 tablespoons of pure cream or
olive oil before noon and evening meals each day and 1 tab-
let (Y00 8r) of glycerol triitrate dissolved under the
tongue before the evening meal each day The instillation
technie mnvolves syringing of the T tube to remove the bile
from both the tube and the duct, on the first and second
days of the flushmg regimen, 45 cc chloroform, heated to
140 F 1s mstilled into the smde arm of the T tube, which
ghould have a double lumen, on the tlurd day, oo £
glycerol trimitrate 18 given sublingually and five minutes
later 5 cc. ethyl ether 1s instilled into the T tube A recheck
by choledochogram 1s made several days later, and if stones
aroe still present the regimen 18 repeated after 714 days

This trestment failed in 2 of 14 patients, mn 1 because
of many stones and in the other because of failure to
co-operate Since stones or debris are often present in the
common duct unless choledochostomy 1s done, mse of the
thres day flush regimen 18 recommended after each chole-
eystectomy about a week after operation and 1t should be
repeated 1n another two weeks
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pamn 18 rarely present in the early stages, and once the
stools become acholic they rarely contan bile agam uniess
operatien 18 performed Intermittency of cholic and acholie
stools in patients with stones in the common duct 18 well
known,

Absolute indications for opeming the duct are palpeble
stones or dilatation of the duct with jaundice Other less
defimite indieations are jaundice, thickening of the duet
wall and dilatation of the duct if small stones are present
n the gallbladder, and the cystic duct 18 large At opera
tion care should be taken not to force stones upward mto
the mtrahepatic duets A T tube 18 mserted for dramage
after exploration and left in place 14-16 days. A cholangio-
gram with diodrast® should be performed i every patient
having choledochostomy for stones. Vitamm K should be
given pre and postoperatively If all stones are removed
the results should be excellent 1 90-95% Mortality rate
for choledochostomy should not exceed 2-3%

The existence of obstructive lestons at the ampulla of
Vater 18 no longer debatable The only doubt now 1s whether
or not true spasm or dysknesin exists Cole believes that
although true spasm may develop, fibroms resulting from
some type of mflammetion 18 & more important factor

Primary Gallbladder Disease in Ohildren, slthough un
common may be an unrecogmized cause ol long standing
upper abdominal paimn, colie, vomiting and tranment jaon
dice Frank Glenn and Malecolm R Hill, Je® (New York
Hosp Cornell 3ed Center) deseribe acute and chromo
cholecystitis 1n geven children aged 116

Case 1—Boy, 15 had nght upper quadrant pan for 30 hours.
For five years he had had mnereamingly frequent attacks of dall nght
upper quadrant pain, anorexia and nausen During one aftack 2
normal appendix wes removed, and the gullbladder waa described
uudlﬂended mdt? e.leart billc: The last Atmcllzawu accomn];jﬁ;;dnzg

radiating to the t sobseaprlar Yo
;;knly }:r:ltncry bovm:lFr m.ov(:me:ltg: There }v]vtrre mmlmmal abdominal
spasm and moderate nght upper quadrant tenderness. The white
hlood eell count was 13,800 A previons gullbladder semes showed
nonfunetioning gellbladder and marked enlargement with poor
funchion on A repeat series. Diagnoms was acute choleoystitis, and
at cholecystectomy the mueosa of the gallbladder was hemorrbagie,

(%) Amn Sorg 13% 302 311 Mearch, 1054
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hospitalization, the tem ture was the same and the abdomen
moderately distended. There were pamn on preswure and spasm of
the right mde near the navel. Urine values wers normal.
numbered 18,000 Aoute appendieitts was diagnosed. E?ﬁmﬁon ds-
elosed a perfectly normal appendix. Immediate dign loration
chselosed a tenes gallbladder The cystie ducts contained a ut-
mred concretion. Further exploration revesled a highly distended
gullbladder with acute, inflammatory, phlegmonous changes and ex
tenmve adhemoms, On choleeystectomy numerous ealernm bilirobin
stones were found 1n the gallbladder Histologie siudy showed old
chrome inflammatory ehanges with acute hemorrhagie cholesyatibs.
Postoperative eourse was uneventful

Primary cholecystitis in children mey be doe to typhus,
diphthera, scarlet fever or any infectious disease of child
hood. The mode of mfection is not slways clear Gallstone
formation may be due to changes in the humoral constitu
tion of the bile or to stasms Anomalies along the cystis duet
or the ductus choledochus, glandular inflammation at the
point of entrv of the common duet into the duodenum and
1ts compression by tumors have all been considered in rela
tion to stasis. The more important cause 18 dyskmems of
the bile ducts The most common finding 18 combmed pr1
mary cholecystitia and primary cholelithiagin. The literature
indicates that primary cholecystitis comprises about 81.9%
of all gallbladder diseases in children, whereas the corre-
spondmg figure 1n adults 18 16% The symptoms are essen
tially the same os 1 the adult Pains are nonspeafic, and
there are nauses and vomiting In acute disease there are
spasm, tenderness and rebound pain mn the upper parts of
the abdomen. There 1s lenkocytoms. Diagnoms is dificult
unless the possibility of this disease 1s borne in mund. In
the acute stage, appendicitis 18 most often musdiagnosed.
Radiography and appearance of the bile aid diagnosis. Ther
apy 18 predetermined because the discase s usually acute
and cholecystectomy 15 the procedure of choice, especially
1f tvphus bacilli are ehiminated

COongenital Cystic Dilatation of Common Bile Duct Oase
Occwrring in Infancy is presented by Phihp Wrghtson?
(Wellington)

Newborn male infant vomited after ench breast feeding begmning
on the 3d day and was examined on his 5th day No significant phys

(2) Awtnlian & New falard J Surg 13:110-115 November 1953
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out operative cholangiograms to determune the mecidence of
residual stones The mimmuom pertod of follow up was
two years, the average six.

There were 26 patients who had remdual or recurrent
symptoms of sigmificance or whose postoperative cholangio
grams were interpreted as revealing residual choledocho-
Lthiams Of this group, 18 returned for evaluation and
treatment. In 12 (8%), remduel stones were overlooked at
mitral choledochohithotomy The diagnosis of residual stones
was made on the basis of repeated postoperative cholangio-
grams 1 two patients In neither did symptoms develop
from clamping of the T tube Subsequently one was asymp-
tomatic and one had only moderate flatulence and constipa
tion. Postoperative cholangiograms showed stones in mne,
and i one, a residual stone was found on recperation. In
four, symptoms began immediately after the primary op-
eration, but the average mterval was seven months In three,
symptoms subsided without operation One died of bihary
obstruction and cirrhosis The other six had re-exploration.
Four had multiple smeall stones at imtial operation, at re-
exploration, single stones less than 1 cm. 1n diameter wers
found

Recurrent gymptoms 1 six were attributed to re formed
stones, with symptoms recurring an average of 36 years
after operation. In four, the stones were large and cither
soft or mushy In one re-exploration revealed a dilated,
thickened common duct but no stomes The mxth did not
requre re-exploration

Of the eight remaining patients, four had inflammator)
stricture or atenoss near or of the ampulla of Vater and
four had panecreatitis. The cholangiograms were negative
for stones m all

In 16 of the 26 cases, reoperation was requred with no
resulting mortality Two who did not have reoperation died
of biliary obstruction one from remdual stone one from
stenosis or stricture

Stones may be overlooked :f thev are embedded in erypts
or ulcerations near the ampulla of Vater or dislocated up
ward nto the hepatic ducts or sccondary radicles. Chol
anglographic studies reveal that two right hepatic ducts

~
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frequently exist The more medial duet joms the mam mpght
hepatic duet, to dran the dorsocaudal segment of the liver
This dorsal angulation almost precludes entry of imstru
ments into the duet, and removal of stones, even after lo-
eshization by operative cholangiograms, may be diffieult or
impossible

Even 1 experienced hands, operative cholanglograms
have not been techmially satisfactory n 5-15% of cases
and have proved maceurate mn about 10% The method
must become more aceurnte before it can replace gurgical
exploration of the ducts by expericnced surgeons or be-
come routine during choledochelhithotomy

Precautions in Treatment of Strictures of Common Duct
Warren IL Coled (Umv of Illinois) stresses the fact that
operative trauma, uaually during cholecystectomy, 15 the
cause of at least two thirds of these strictures (Fig 73)

Preeautionarv measures m prevention melude (1) ade-
quate exposurc of operative fleld, (2) adequate tume for
dssection and 1dentifientron of structures, (3) awareness
of congenital malformations, (4) eutting no stracture wn
til definitely identified, (5) exposure of junction of cystie
and common duets during cholesystectomy, {6) separate
higation of eystic artery and duet (7) control of arterisl
hemorrhage bv pressure and aceurate ligation of bleeding
pomt, (8) beginning dissection at the fundus of the gall
bladder when adhesions are densge, and (9) remembering
that 65-759 of common duct strictures result from treumsa.

With complete oeclusion of the common duet, Jaundsee de
velops 1n 36-48 hours If tho dnet 18 ent and not tied, biliary
fistuls will develop 1f there 13 adequate dramage, if the
peritoneal eavity has not been dramed, bile peritonitis will
develop Partial obstruetion with deley of onset of jaundice
may be cansed by partigl ligation with mflemmation and
fibrons and collections of pus and bile The symptoms of
chronie stricture are varable with vamation m degree of
obatraction dependent on severity of mfection and mflam
mation,

Particular eare must be taken with these patients, who
e usually recovering from previous operations, may be

() Am. Burgeon 20 234 247 March, 1854
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malnourished and may have some biliary cirrhosis with cel
lular necroms Effort ghould be made to correct hypopro-
teimemia, hypoprothrombinemia, anemia and electrolyte

Stone in
ulcgratad wall of c.d

Fig 73 —M
with needls; B, ligation Gatic duct C
eammon duct D diose " scl pancreat

et e T Arpleten Gomtars Crotin, o, 104573
defleiency, particularly potassium. Operation should usually
be carried out as soon as possible, although the fact that
adhesions are most dense 4-12 weeks after operation mey
slightly influence the choice of time for operation.

If end to-end anastomosis 18 not possible anastomosis to
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a Roux Y arm of jcjunum or to the duodenum must be per
formed If a remnant of duct cannot be found, a flstula can
be produced by numcrous aspirations of the lLiver hilus,
which can later be attached to the ond of a Roux Y arm
of jeyunum If a prosthesis 18 required, a T tube 18 preferred
The tube 1s usually spht so that part goes up the right
duct and the rest up the left. In the absence of sigmficant
mflammatory changes no prosthesis should be used. In the
presence of a thickencd and mnflamed duet wall, particularly
if the lumen 18 small, a prosthesis should be used for 810
months, Good to excellent regults should be obtammed 1n 60%
or more of patients

Extremely mmportant in differentiation of duect obstrue
tion from hepatic damage as the cause of the janndice and
acholic stools are the liver function tests, particularly thy
mol turbidity and cephalin flocenlation and blood proten
determinations.

Operation should be postponed 1n patients with mild symp-
toms, as many have occasional short attacks of jaundice and
recover completely without surgerv If portal hypertension
Irom biliary cirrhosis causes hemorrhage from esophageal
varices, gplenorenal or portacaval shunt may be indicated.
Splenoranal shunt 1s preferred because the portal vemn 1s
often thrombosged.

Intravenous Oholanglography Its Place in Radiologie
8tudy of Billary Passages According to J Séndque, R Le
Canuet, Ch. Debray, Marcel Roux and J AussageS (Pars),
biligrafin, a substance contamng 64 32% 10dme and of low
toxiaity, when given intravenouslvy attains a sufficient con
centration 1n the hepatic bile to make possible radiography
of the large mtrahepatic bile passages and of the cystic and
bepatic ducts. The common duct ean be visualized without
entermg the bledder

Although toxie reactions are few slow injection 1s md:
cated. Patients with a2 known 1intolerance to 1odine should
be pretested by either buccal, ocular or mntradermal routes,
or by njection of 1 cc. several mmutes before starting the
Procedure In patients with parenchymatous diseases of the
liver (icterogeme hepatitis, decompensated cirrhoses), ad-

—_—
(5) Preme mid 02.281 245 Feb, 24 1084
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muustration of the medium may aggravate pre-existmg le
sions and poor elimnation result 1 poor contrast on the
film. The drug 18 then ehiminated by the kndnevs and a urc-
gram obtamned.

Normally, the hepatic duct 18 visible 10 minutes after
the dye 18 1njected, and the cystic duct, a few minutes later
Maximal vismibility of the common duct 18 attaned within
30-45 mmnutes after wmjection, which 18 the best time for
radiography The gellbladder becomes visible after 156 mn
utes. The opacity begms at the infundibulum, then the con
tonrs of the bladder are visnahred, while the eenter 15 still
light The center becomee opaque last Thig faet 13 1mpor
tant since calculi or biliary tumors may thus be simulated.

Nonvisnalization of the common bile duct may be due to
poor elimination of the product by the liver in the course
of eirrhoris or 1cterogenic hepatitis or to too rapid elmna
tion of the dye toward the duodenum without sufficient
accumulation 1n the bihary passages, such as may oecur 1n
biliary-digestive tract fistulas or surgieal choledochoduo-
denal anastomosms.

Intravenous cholangiography 18 of utmost importance m
demonstrating pathologic mvolvement of the common duet
as well as changes 1n 1ts form and caliber or i pomtion of
stones The function of the biliary passages cam also be
studied In the absence of the gallbladder (cholecystectomy,
congenital absence) or with poor emptying, the intravenous
route 12 the only one that permits objective demonstration
of the common duct

Now Method of Study of Billary Passages, usmg radio-
selectan, 18 presented by R Nadal and J Vigneau? (Pars)
The produet centamns 64 32% 10dne and 18 admimstered in
travenously in 209% concentration 1n 20 ¢c sotonie solution.
It camses no nausea, vomuting or darrhea. Only 1 of 14
patients had a sensation of heat and mild pruntus The
patients were examined 1n the prone supine and Trendelen
burg positiens with ratisfactorv results In a group with
previously normal cholecystograms and satisfactorv gult
bladder function 1t was possible to demonstrate that the dve
passes rapldly through the liver and that the intra and ex

(6) Preme mél €2 293 284 Feb 24 1954
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trahepatic ducts are visuahzed first. The hepatic duet and
its branches appear 15 minutes and the cystie duet 15-30
mnutes after myection of the dye Emptying of the bladder
after admunstration of o test meal was the game with the
mtravenous as with the oral route

Intravenous angiocholecystographv offers many dingnos-
tic advantages Numerous calenli were demonstrated which
were not visualized at two previons cholecystographies
with other contrast mediums 1m a totally gastrectomized
patient. In anether patient, 1t permitted stndy of a chole
cystomntestinal anastomosia.

Results were particularly encouraging in cholecystecto-
mized patients with symptoms of biliary traet mvolvement
(ealonll, mflammation, ete ) and 1 those suspected of hav-
ing caleulr in the bladder or cystie duct, cholecyatitis wath
out lithiaxis, bladder anomalies, mternal hihary fistulas and
prnimary or secondary hilary dysknesias.

Contraindications to use of this drug are hypersenmtivity
to 10dine, Basedow's disease, severe changes in hver func
tion, acute nephritis and severe hyperazotemia.

[This seems to be an excellent subsiance for chol ography It is sur

it has not been used more In this esuntry the editor with
le, Copher and Moore, introduced lodophenolphthalein for this
mwyunamnmledmubcnambnmcuwnu]dbefmmd.mt
prediction hss come true. It is of interext, however that the criterta of
il s which wo establuhed then for cholecy phy regardless of the
) used, have remained the same—Ed.}

Billary Fistulas John J Byrne,” wm reviewing 53 eases
discovered at Boston Citv Hospital between 1932 and 1952,
found 23 ecases of external biliarv fistula Auch can be
learned concermng the type of fistula from the character
of the discharge mucons diacharge without bie means
complete gtenosis of the evstrie duct, bile-stamned mucus, in
termittent eystic duct obstruetion, large quantitier of bile,
choledochal disease, large quantities of bile and pus, ehol
angitis, All 28 patients, average age 56, had upper abdom
1nal diseomfort and 9 jaundice Each fistula followed surgy
cal treatment for biliary disease eight cholecystostomy, mx
choleeystectomy, seven choledochostomy and two bihary
anastomosis. Cause of the fistula was gallbladder remnant

T) Am. T Surg 30 131187 Acgmt, 1943
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1 eight, stricture 1n nine, common duct stone in three,
biliary intestinsl anastomosis 1n two and ecancer 1n one
(Fig T74)—all representing surgical error m judgment or
technie

Internal bihary fistula was found in 30 patients, average
age 70, indicating their origins in long-standing biliary dis-
ease The anatomiec pattern of the fistula 1n 24 was chole-
cystoduodenal, 1 3 cholecystocolic and in 1 each choleeys-
togastric, choleaystocholedochal and choledochodnodenal.

{

STRICTURE QALL BLADDER REMMANT
9 8 Cotts

AR

Fig (T4 ooOmma of extemal b futuls fn 23 cases reviewed ot Bostoa
Hoepltal. (Ouottesy of Byme J J1 J Burg 86 181 187 Augmt, 1053)

Gallstones wero the cause mn 29 and carcmoma of the gall
bladder 1n 1. All 16 patients with gallstone ileus also had &
fistula of cholecystodnodenal type Gallstone ileus may be
guspeoted when there 15 smell bowel obstruction without
hernia or abdominal scars and with history of gallbladder
disease X rays would suggest correct diagnosis if they dis-
close a stone in the lower abdomen at the mte of the ob-
struction or a gas pattern associated with small bowel ob-
struction in the normal lLiver shadow Gallstone ilens 18
treated surgically by removal, after the stone has been
milked from the constricting area, through an enterotomy
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mneimon which 18 then closed transversely If tho stone is
faceted, exploration should be extended to make sure that
no other obstructive stoncs are present.

Correet surgieal treatment of cholecystoduodenal fistula
depends on the presence or absence of choledocholithiasis
In its absence, the gallbladder 18 excised and the fistula an
the duodenum closed, in its presence the common duct 1
cleared of stones.

Cholecystocolic fistulas raise several unique problems
(1) Passage of feces through the fistula into the bihary
svstem can lead to severe cholangitis. (2) If the eystic duet
18 obstructed, passage of feces mto the gallbladder can cause
severe mnflammation. (3) Large bowel obatruction may oc-
car These problems suggest & colostomy of the ascending
loop as the first stage 1n treatment imn order to defunetion
the colon before 1t enters the fistula. If there iz no obstrue
tion, inflammation or cholangitig, good preoperative care of
the large bowel followed by gallbladder exemon with
fistulectomy mey be satisfactory

Cholecystogastrio and choledochoduodenal fistulas are
treated as are those between gallbladder and duodenum.
One case of fistuls between the gallbladder and common duct
was treated by cholecystectomy, common duet exploration
and removal of any duct stones.

Fibrosis of the Sphincter of Oddi. Richard B Cattell and
Bentlay P Colcoeks (Lahey Chnie) attribute to fibross of
the sphineter of Qddi some of the symptoms in patients with
cholelithiams Unrecogmized fibrosis of the sphincter or
stricture of the papilla may be responaible for recurrence
or permstence of symptoms after cholecysteetomy and may
lead to the need for a seeondary operation. Repeated opora
tions for common duct stones are often requred becaunss of
fibrosis of the sphincter The pathogenems of fibroms of the
sphincter of Oddz and papilla of Vater 1s not fully under.
stood Long-standing spasm, infection m the bihary tract,
in the mncosa of the duodenum and at the head of the pan
creas or stone m the common duct may be responsible,

Fibroms of the sphincter of Oddi can best be demon
strated during exploration of the common duet It mey be

——
(8) Anm Burg 137 797-804 Jane 10 3
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overlooked unleas broad mdications for choledochostomy are
used At the tame of exploration of the common duet, ether
at the primary or secondary operation, 1t 18 essentwl to
demonstrate the patency and size of the sphincter and
papula, and this 18 best done by means of graduated di
lators The incsion 1 the common bile duet must be large
enough to permit the passage of instruments The duodenum
and head of the pancreas should be freed and elevated to
change the direction of the common bile duet If a 3 mm.
dilator cannot be passed easily through the ampulla, fibro-
s18 of the sphineter or stricture of the papilla 18 probably
present Under these circumstances a transduodenal explora
ton should be carried out, permitting exploration from each
end.

It fibroms 18 present one of two types of correction can
be used depending on the degree and extent of the obstrue
tion. Most can be relieved by forcible dilatation from above
by means of graduated dilators Patency can be mamtained
by means of an mdwelling tube, such as a T tube, which
passes through the ampulla 1nto the dnodenum The second
method of correction consists of division of the mucosa of
the papilla and division of the sphmeter muscle through
the transduodenal approach. This entails direct inciston of
the sphincter with or without suture of the mucosa and m
sertion of a long T tube After common duct exploration
has demonstrated that no obstruetion 18 present at the am
pulla, & short armed T tube 1s placed m the common duet
and removed mn 8-12 davs. If definite flbroms or stricture
18 present tho long T tube 15 left 1n placo for at least mx
months Foreible dilatation of the ampulla and sphmeterot
omy are followed by submuecosal hemorrhage, edema, fibro
blastic prolferation and later fibrosis Theoretically tho
tube must remain i place until absorption of the sear has
occurred and smooth mueosal healing has resnlted

Fibrosis of the sphincter or stricture of the papilla wore
found in 14 men and 35 women, ages 29 73 The symptoms
encountered ncluded all those commonly associated with
calenli in the biliarv tract Jaundice had been present in
27 patients and 32 had had previous cholecystectomy with
out relief from svinptoms meluding 6 1n wh common
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overlooked unless broad indications for choledochostomy are
used At the time of exploration of the common duet, either
at the primary or secondary operation, 1t 18 essential to
demonstrate the patency and size of the sphincter and
papilla, and this 18 best done by means of graduated di
lators The meision 1n the common bile duet must be large
enough to permut the passage of instruments The duodenum
and head of the pancrees should be freed and elevated to
change the direction of the common bile duct If a 8 mm.
dilator cannot be passed easly through the ampulls, fibro-
m8 of the sphincter or stricture of the papilla 18 probably
present. Under these eircumstances a transduodenal explore
tion should be carried out, permitting exploration from each
end.

If fibross 18 present one of two types of correction can
be used depending on the degree and extent of the obstroc-
tzon. Most can be relieved by forcible dilatation from above
by means of graduated dilators Pateney can be mamntamed
by means of an indwelling tube, such es & T tube, which
passes through the ampulla mto the duodenum. The second
method of correction consists of divison of the mucosa of
the papilla and divimon of the sphincter muscle through
the transduodenal approach. This entails direct 1neision of
the sphmeter with or without suture of the mucosa and 1n
sertion of a long T tube After common duct exploration
has demonstrated that no obstruction 18 present at the am
pulla, a short armed T tube 18 placed m the common duet
and removed 1n 812 days If defimte fibrosis or stricture
18 present the long T tube 18 left in place for at least siX
months. Foreible dilatation of the ampulla and sphmeterot
omy are followed by submucosal hemorrhage, edema, fibro-
blastic proliferation and later fibrosis. Theoretically, the
tube must reman in place until absorption of the scar has
occurred and smooth mucosal healing has resulted

Fibrosms of the sphmeter or stricture of the papilla were
found 1n 14 men and 35 women ages 29 73 The symptoms
encountered included all those commonly associated with
caleul: in the biharv tract Jaundice had been present 10
27 patients and 32 had had previous cholecy stectomy with
out relief from svmptoms, melnding 6 1n whom a common
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overlooked unless broad indications for choledochostomy are
used. At the fame of exploration of the common duet, either
at the primary or secondary operation, 1t 18 essential to
demonstrate the patency and size of the sphincter and
papilla, and ths 18 best done by means of graduated d
lators The incigion m the common bile duet must be large
enough to permit the passage of instroments The duodenum
and head of the pancreas should be freed and elevated to
change the direction of the common bile duct If a 3 mm.
dilator cannot be passed easily through the ampulla, fibro-
ms of the sphincter or stricture of the papilla 18 probably
present Under these circumstances a transduodenal explora
tion should be carried out, permitting exploration from each
end.

If fibroms 18 present one of two types of correction can
be used depending on the degree and extent of the obstruc-
tion. Most can be rehieved by forcible dilatation from above
by means of graduated dilators. Patency can be mamtaned
by means of an indwelling tube, such as & T tube, which
passes through the ampulle into the duodenum, The second
method of correction conmsts of division of the mucosa of
the papilla and division of the sphincter muscle through
the transduodenal approach. This entails direct meston of
the sphincter with or without suture of the mucosa and 1n
sertion of a long T tube After common duct exploration
has demonstrated that no obstruction s present at the am
pulla, a short armed T tube 1 placed m the common duct
and removed 1 8-12 days If defimte fibroms or stricture
18 present the long T tube 1s left 1n place for at least six
months Foreible diletation of the ampulla and sphincterot
omy are followed by submucosal hemorrhage edema, flbro-
blastic prohferation and later fibrosws. Theoretrcally the
tube must remain mn place until absorption of the scar has
ocourred and smooth mucosal healing has resulted

Fibrosis of the sphincter or stricture of the papilla werc
found in 14 men and 35 women ages 2973 The symptoms
encountered 1ncluded all those commonly associated with
enleali i the biharv traect Jaundice had been present 1
27 patients and 32 had had previous choleeystectomy with
out relief from avmptoms, ineluding 6 in whom a common
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duet stone had been previoushy removed At surgery com
mon duct stones werg present m 13 at the time the fibroms
way diseorered Moderate to pronounced dilatation of the
common duct was found in 17 Forcible dilatation of the
sphineter was performed in 35 by insertion of a long T tube
Transduodenal sphincterotomy was performed m 10, mn
cach of whom a long T tube was ntilized Three had dileta
tion of the spluncter with mmplantation of a short T tube,
and one had choledochodnodenostomy because subtotal gas-
trectomy had been done earlier There was no operative
mortality Of 37 patients followed for six months or more,
28 had complete relief from symptoms and 6 were ymproved,
1 was a fmlure and 2 were dead

Accidental Injuries to Desp Bile Ducts in Cholecystec-
tomy Karl Lehmann® (St Lukas Hosp, Copenbagen) re
ports that among 630 cholecystectomes there were 4 m
stances of injury to deep bile passages. The causes of such
mjuries are (1) control of profuse and uneontrolled bleed
wmg from the eystic or right hepatie artery by bhnd apph
cation of hemostatie forceps leading to mjury of the hepatie
duet, (2) excesmve pull on the cystic duet to draw the
choledochus up 1nto & tip whieh 15 then higated, or higation
of the eyatic duct too near the eholedoehus therebyv eon
stricting 1t, (3) anatomic vanations, mmcluding absence or
extreme shortness of the eystic duet leadmg to mustaken
wentifieation of the eholedochus for ths duet, and (4)
pathoanatomic changes, such as migration of gallstones, and
mflammatory processes which may block the common bile
duet thereby complicating an orenting survey of the fleld
Most injuries to deep bile structures oceur during chole-
eyrstectomy

One of the principal prophylactic points 1s to avoid any
8overe hemorrhage during surgery It 1s advisable to begin
the operation with isolation and Ligation of the evstie ar
tery Should hemorrhage occur, it can always be controlled
by compression of the hepatic artery m the ligament by
miroducing a finger into the foramen of Winslow, after
which hemostasis can be effected withont any untosward
risk. The eystic duct must never be drvided until the snr

(9) Acta chtr seandbugy 105 195 20T 1953
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overlooked unless broad indications for choledochostomy are
used. At the tame of exploration of the common duct, either
at the primary or secondary operation, 1t 18 essential to
demonstrate the patency and mze of the sphincter and
papille, and this 18 best done by means of graduated di
lators The meision 1n the common bile duct must be large
enough to permut the passage of mstruments The duodenum
and head of the pancreas should be freed and elevated to
change the direction of the common bile duct. If 2 § mm.
dilator eannot be passed easily through the ampulla, fibre-
818 of the sphincter or stricture of the papilla 18 probably
present. Under these eircumstances & transduodenal explora
tion should be carried out, permitting exploration from each
end.

I fibrosis 18 present one of two types of correction can
be used depending on the degree and extent of the obstruc
taon. AMost ean be relieved by foreible dilatation from above
by means of graduated dilators Patencv can be mamntamed
by means of an indwelling tube, such as a T tube, which
passes through the ampulla mto the duodenum The second
method of correction consists of division of the mucosa of
the papilla and division of the sphmncter muscle through
the transduodenal approach. This entails direct meision of
the sphincter with or without suture of the mueosa and m
sertion of & long T tube After common duet exploration
has demonstrated thet no obstruction 18 present at the am
pulla, & short armed T tube 15 placed m the common duet
and removed in 812 davs. If definite fibroms or stricture
18 present the long T tube 1s left m place for at least 81X
months. Foreible dilatation of the ampulla and sphincterot
omv are followed bv submucosal hemorrhage, edema, fibro-
blastic proliferation and later fibrosis Theoretically the
tube must remein in place until absorption of the scar has
occurred and smooth mucosal healing has resulted

Fibrosis of the sphincter or stricture of the papilla were
found 1 14 men and 35 women, ages 29 73 The symptoms
encountered included all those commonlv associated with
caleuli i the biharv tract Jaundice had been present 1
27 patients and 32 had had previous cholecystectomv with
out relief from symptoms, meluding 6 1n whom a common
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duct stone had been previousls removed At surgery com
mon duet stones were present mn 13 at the time the fibroms
was discovered Moderate to pronounced dilatation of the
common duct was found in 17 Forable dilatation of the
sphincter was performed in 35 bv 1sertion of a long T tube
Transdnodenal sphmeterotomy was performed m 10, m
each of whom a long T tube was utihzed. Three had dilata
tion of the sphineter with implantation of a short T tube,
and one had choledochoduodenostomy because snbtotal gas-
trectomy had been done carlier There was no operative
mortahity Of 37 patients followed for six months or more,
28 had complete relief from symptoms and 6 were 1mproved,
1 was o fadure angd 2 were dead

Accidental Injuries to Deep Bile Ducts in Cholecysteo-
tomy Karl Lehmann® (St Lukas Hosp, Copenhagen) re-
ports that among 630 choleeystectomies there were 4 n
stances of injury to deep bile passages The causes of such
mjanes are (1) control of profuse and uncontrolled bleed
g from the cystic or right hepatic artery bv blird apph
cation of hemostatic foreeps leading to injury of the hepatie
duct, (2) excessive pull on the eystic duet to draw the
choledochus up nte a tip which 18 then higated, or hgation
of the eystic duct too near the choledochus thereby con
strieting 1t, (8) anatomic variationg, meluding absence or
extreme shortness of the eystic duet leading to mustaken
entfication of the choledochus for this duet, and (4)
pathoanatomie changes, such as migration of gallstones, and
wmflammatory processes which may block the common bile
duct thereby eomplicating an ortenting survey of the fleld
Most wnjuries to deep bile structures oceur during chole-
¢} stectomy

One of the prinaipal proph;lactic powts 18 to avoid any
severe hemorrhage during surgery It 1s advisable to begin
the operation with isolation and lhigation of the evstic ar
tery Shonld hemorrhage occur, it can always be controlled
by compression of the hepatic artery m the ligament by
miroducing a finger nto the foramen of Winslow, after
Which hemostams ean be effected without eny untoward
™k, The eystic dnct must never be divided until the snr

(3) Arta chir sasdiner 108 1905 207 1083
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geon kmows the components of the bile passages exactly
Opmion differs as to whether the gallbladder should be re-
moved from the fundus or retrograde from the eystic duet.
Retrograde oystectomy 18 probably preferable as a standard
method sunply because it necessitates accurate anatome
preparetion, but undoubtedly individuahzation s advisable
1 diffienlt cases. Any njury to the deep bile structures that
may occur should be remedied before the operation is con
cluded This 1 geldom done

Of the varlous operations devised for the repar of m
juries to the deep bile structures, such procedures as sim
ple dilatation or splitting of the stenos:s, replacement of the
lost bile duet by alloplastic material and implantation of
the fully developed biliary fistula mto the stomach or duo-
denum have been abandoned because of poor results The
best available treatment 1s reconstruction of the bile pas-
sages by end to-end union Suturing must be accurate, mu
cosa to-mucosa, with removal of all searhke tissue and with
out any constriction of the passage

Formation of a new stenosis is counteracted bv the 1n
sertion of tubing which 18 kept in sitn for at least three
months and often up to & year or more Some patients have
had many operations with poor results, 1t is then extremely
difficult to find the ends of the common bile duet, especially
the distal end When the two ends of the ducts are laid
free, the next difficulty 18 mn suturing It 18 often necesssry
to mobilize the duodenum and the lower part of the choled
ochus carefully as well as divide the head of the pancreas
to bnng the two ends together Insertion of a T tube 18
recommended to facilitate dramage, to allow flushmg m the
event of blockage and to allow the performance of chol
angiography Whenever end to-end suture of bile passages
18 impossible, anastomosis must be done Anastomosis to the
duodenum or Jejunum must be done on & mucosa to-mucosa
basis end secondary stenoms must be prevented by the ap-
plication of a tube There 18 always danger of regurgitation
through the anastomosms

In three of four cases of mjury to decp bile passages,
subsequent reparative surgery produced favorable results
and in one only a tolerable result
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with carcinoma at the triple junction. Stones were present
in the common bile duet 1n seven cases

The symptoms at onset of the disease in order of decreas-
mg frequency were pain apart from colic, obstructive jaun
dice, malaise, biliary colic, nausea and vomting, loss of
weight, flatulent dyspepsia, anorexia, fever and pruritus.
It was difficult to determme the duration of the disease
because often the symptoms were due to the associated
gallstones Of 73 patients subjected to laparotomy, 9 had re-
sectton of the carcinoma, 49 had some form of palliative
surgery and no definmite gurgery was done m 16 Death oe-
curred within two weeks of surgery in 29 For 26 patients
who died without operation, the average duration of illness
from the onset of jaundice until death was nme weeks
Excluding patients with very long histories, the time from
onset to diagnosis 1n 81 patients was nine weeks

Carcinomas of the bihary tract close to the gallbladder
are more commonly related to gallstones than those further
from the gallbladder The diagnoss of extrahepatic bile
duet carcinoma 18 not easy to make even at the operation
and the tumors are difficult to treat. Alost cases are too

advenced for cure when first discovered.

[In 1930 the editor gave a lecture tn Melbotrne on carcinoma of the galk
bladder and he was told that the condition was practically unknown there.
Evidently changos have oceurred—Ed.]

Tumors of Ampulla of Vater Comparison of Sur
vival Following Loocal Reseotion of Benign and
Ampullary Tumors Andrew Kirstems, Michacl C Govests
and John van Prohaska? (Chicago) state that ampullary
tumors are rarely diagnosed preoperatively In three pa
tients with ampullary tumors, exploration revealed a dis
tended gallbladder and common duet In two patients the
tumor was palpable through the dnodenal wall, mn the third
patient the tumor was not found until the ducdennm was
opened 2nd the ampulla bronght into view A duodenotomy
should be performed in stances of negative exploratory
findings 1n patients with obstructive jaundice All ampul
larv tnmors should be studied by biopsy to determune 1f thev
are benign or malignant. Local transduodenal rescction

(2) AMA Arch Smy. 87 708 714 Yoremher 1853



n 28,
with tmnsplantnt:on of the Commop, andg pancreanc duetg
0 be a

h
2Dpeary an dequnte Operatio, £ b or
o mpull, e Dationg With eny ductl]e
DPapjy, ved 13 Jearg afte of the
Umop Patieny, with Caremomy, he a sur
Vived 13 d 4 Yearg after 1, 1 Clion op he umop
and dieq met, e5 It )g DPossiple th Patiengg With

remop, hav, Auryy o lon f th d
qNereat Cheetg v
yxio], es in Oasey cturg Golnmon Bile
Dugt Y With Dy 254 atienty altmgy,
Waltersﬂ (g D1e) geay that 59 Derat)yq Proce
d Te perg, e thege DPatrenty 3 €en 1904 anq
1951 p, 0, ed ¢ durmg 1924 39 and 3 7 Wwere
o d Wty 1 alients (113 operatlons) Who haqg Opery
tiong 8 1948 5 he Operg 11 orde, of fre
quencr, hep oduodenost v choledocb eno,
omy oledoep boledoc tomv
1 t cbo]edocbodu Clogtop, . ere o cellen; m
1% tor 192 A fo, 1 There hag g p
© Inepe ¢ fr 11 ¢ 8 ¢ 27% , the ber of
duey 4 et g om aftep Nemoyn of tha n
the three Per; V6% o Hentg the o rhep se,
deny, €Xcellens Itg fro, et ¢ Mogag
compared With T1e n the rece, txenes nee 1 » fepgg,
COdHOdenostom been us ore ofy, of the
€Xtent f th 8t Clureg Xeellent €re o}
tamp 1 the 1948-51 oup entage of
CXeelent Tesalyg n Contrggs to the bett, 8 from
oleq, ode; Ostomy- 18 due ¢, the gth of he
Patye ¢ Vailap]e for an, 0818 to ¢, anq the
mag, dy
tioy f ne Tesult

1 Patieng, with recurrmg smctures of the Commg), bile
of

due Tdlegy op t numpe, p 03, are
Ehtitleq t e-explo tio Unlexy t dicateq Severa
ver g, age ang Poor Phvgeq) ondigyq, his 1y relv
the o, g dlssectxon houlq 4, I

2 T 13 8094 1933



286 GENERAL SURGERY

til erther the ends or the upper unobstructed portion of the
duct 18 found, even though 1t necessitates intrahepatio ex
ploration and drainage In the last series 1t was possible to
make duetsl or ductal imntestinal anastomosis 1 30% of the
cases and to reheve the biliary obstruction by external
hepaticostomy 1n the other 10% The hospital mortahty m
the first series was 10.2%, m the second 30% and n the
last 71%

Best results have been obtained when prosthefic deviees
are used to splint the anastomoms for at least mne months.
‘When mtrahepatic infection 18 gevere, the T tube 18 the most
satigfactory splint, especially when there has been forms
tion of stones in the mtrahepatic duct. Otherwise an in
dwelling catheter, extendmg through the sphincter of 0dds,
15 nsed to aplint the duct to-duct anastomosis Bile pigment
accumulates mn the lumen and around the mdes of all pros-
thetic devices placed within the common bile duct and pro-
duces obstruction. Therefore, such tubes must be removed,
preferably without reoperation
ti'}'T'hh is a good article, full of useful and practical information, but the

o is somewhat muleading to anybody who expects much physlologic i
formation—FEd.]

THE PANCREAS

Oholedochoenterostomy in Ohrome Relapsing Pancreatitis
Loms M Rousselot Rafael Sanchez Ubeda and Stanley
Giannelli* (St Vincent’s Hosp, New York City) report
five cases in which choledochojejunostomy was done Wi
Bowers’ technic cholecystectomy had been done previously
m four and at the same time in one All patients wers
thought to have chronic relapsing pancreatitis before sur
gery but only three showed this on gross or microscopr
examination or both In one case the pancreas was normal
grosslv and n one it was normal grosslv and mieroscopi
cally Al patients were followed for 24-86 montbs and
onlv the patient with & normal pancreas both grossly and
microscopreally did well. Although she had svmptoms of

(4) Xew England J Med 280 257 272 Feb. 18 1084
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Jjunum on the hepatic side of the obstruetion both to e
It va symptoms of pancreatitis and atop the progress of
the disease

In five patients, stenosing pancreatitis had obstructed
thc common duet above the spluncter of Oddy, produemg
obstructive Jaundice In the first patient, end to-end eholed-
ocho)ejunostomv and pancreatic dnctojejunal anastomest
functioned well and reheved the symptoms of recurrent
pancreatitia In tho second petient, end to-sde choledoche-
Jejunostomy, with a Roux Y jejunojojunostomy funetioaed
well and prevented further svmptoms In the third patiert,
anastomosis of the fundns of the gallbladder to the end of
& defunctionalized Iimb of zeyunum nnd & Roux Y jejuet
lejunostomy funetioned well The fourth patient had et
cinoma of the pancreas imtially a loop choleeystoeJint:
tomy without provimal jeyunojejunostomy Was repl
after symptoms recurred a +car Inter by choledo(:homﬂﬂdm'
tomy with Roux Y jejunojejunostoms and the gallblzdder
was removed ho later died of caremoma The fifth patrezt
treated by end to-end choledochojejunostomy with Cﬂdx
side Roux T jejunojejunostoms and choleevstectom™
8vmptom free "

Although the resnlts have been good more time will
’éi;e‘“;’[&ﬂ because of the recurrent nature of the dised®

ore full evaluation of the procedures s
u&‘c:ﬂmfﬁ]”’* results with thoss of Roumslot et ol 2 the

Acute Pancroatitfs Fato of Patient Burviving One or He%
Amute Attaoky John W Raker and Marshall K. Bdl'ﬂ”::
m];m} that of 134 patrents with seute pancreatitis ;eflﬂm
16 (mﬂm&chuxetta General Hospital between 1946 eu;lv s
the IB%] died. This mortality rate compares favors pae
194547 10F 198741 the 31% for 194244 and the 12
n{’eratwgi(vf’ﬂe of the 118 survivors aged 27 g6, die o

Of the 42 doflmtive treai™
after patients given no de o 1
had hag g:efy from the acute attack, 16 had ]jlisvde :ﬂ et

O oge to fi than
atta, 0 flve and 13 had more
ﬁvecIl’z:mCholecntectOmy had been performed earlier e
= M8 and two had hag cholecystostomv duriof

PR 3 Med, 240 151 187 ¥or 5 1963
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acute attack Of 32 patients traced for 12 60 months after
the attack, 22 had had no further simlar attacks, 4 had
had vague upper abdominal svmptoms and in 6 the svmp
toms were recurrent The poor results corresponded roughly
to the greater number of preceding attacks

In 59 patients cholecyvstectomy and choledochostomy were
performed at varving mntervals after the onset of the acute
attael, The commeon duet was explored by passage of grad
uated Bakes dilators minto the duodennm, in the 51 traced
for 12 72 months, 47 had good, 2 had fair and 2 had poor
results Of 35 patients with more than five previous attacks,
28 were traced, 26 had good and 2 had fair results Several
weeks were usunallv allowed to clapse between the acute
attack and the operation. Most patients had stones in the
gallbladder, the common duet, or both. Only 1n two patients
with poor regults was patenev of the ampulla never estab-
lished

Over all results indicate that primary, defimtive surgery
for recurrent pancreatitis should be aimed at the biharv
tree, the surgieal results are better 1 early pancreatitis
without than 1 chrome pancreatitis with caleification, and
earlv operation mav prevent serious late manifestations of
recurrent pancreatitis

Experimental Production of Ohrome Pancreatitis by Sec-
tion of the Pancreatic Sphincter Although chrome relaps-
ng pancreatitis 1s sometimes attributed to hypertomcity
of the sphineter of Odds, hypotonieaty of that sphineter, and
espeeally of Wirsung’s duct 18 not generally meriminated
P Mallet Guy, J Feroldi, M Gangolphe and Coln? (Gren
oble, France) were able to produce lesions similer to those
of chromie pancreatrtis m the dog by severmg the pan
creatic duet at its doodenal opening, thereby creating
atony Although the results 1 24 of the 57 dogs studied
were of no direet value, erther becanse of premature death
or becauss autopay indicated inadequate section of the
#pluncter, they helped to prove that mere mampulation of
the panereas failed to produce lesions charactenistic of
abohshed sphmeter fimction Repeated studies and biopsies
mﬂ;_the other 38 dogs disclosed that 11 had chromic 1n

() Lyen chfr (81419445 May-Juoe 1053



290 GENERAL SURGERY

flammatory, predominantly pericanalicular, pancreatic le-
mons closely resembhng those found in patients with pan
creatitis Examination of the 22 amimals with the pancreas
apparently itact discloged the histologe changes i glandu
lar structure which, agamn, resembled those discermible m
patients with pancreatic disease The vasomotor disturb-
ances resulting from these chrome inflammatory lesons
may well be respounsible for the various acute, edematous or
necrotic processes that affect the pancreas The svndrome
of relapsing pancreatitis in particular 18 probebly often
superimposed on the chromc disease produced by atonv of
the sphincter of Odd:

Annular Pancreas 18 congemtal 1n origimn, probably formed
by adherence of part of the right ventral pancreatic anlage
to the duodenum during 1ts rotation. Signs and symptoms
are those of partial obstruction of the second portion of the
duodenum often begmmng m adult Life the imtiatmg fac
tor being the development of pancreatitis with contraction
of the ring

According to Lee Gillette and Brock Liynch8 (New York
City), by pass operations arc preferable to direct attack
on the ring thus avoidng danger of fistula formation. Duo-
denojejunostomy 18 preferred to gastrojejunostomy, as 1t
decompresses the doudenum directly, avoids a “blind loop”
and allows exsmmation of the duodenum from iithin.
Of 24 patients, 15 were treated by by pass procedures, with
86 8% good Tesults 9 were treated by direct methods, with
1119 good results and persistent obstruction or fistule
formation n 66%

JMan, 64 had had nausen aftor every meal for 14 years, with
vomting as often ns twiee a wmulwayu between 9 p.m. and md-
night, 1irrespective of type of £ For three months before operd
tion there wero bloating and belehing after eating Bernm amylase
levels wero 105 and 187 Bomogyi umts. Gastromntestinal study of
the midportion of the descending Limb of the dnodennm show
moderate constant extrinme pressure defect anmng from the right
posterolaternl aspeet of the duodenal loop The banum bolus p
this pownt with extreme difficulty, although the stomach was empty
after four hours. Diagnoms was annular pancress. Operaton re-
vealed n completely enareling annnlar paneress, with markedl®
dilated duodenal bulb The panereas was firm and nodular Opening

(8) Aon Surg. 130 3T4 378 March, 1954
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intestinal occlusion requiring surgerv in the newborn to
simple nutritional defieienev or mild bronchopulmonary
complications 1n children who survive When the ntestinal
tract 18 mnvolved, the condition 18 commonly referred to as
meconium 1lens However, mecomum 1eus often results
from congemital malformation of the small mtestne. Al
though the pathogenesis of fibrocystic disease of the pan
creas has never been satisfactorilv explamned, 1t 18 often
asgoclated with other malformations and 1ts hereditarv ehar
acter 18 generally accepted.

In acute neonatal mecomum 1ileus, which requres sur
gical treatment, congemtal occlusion of the lower part of
the small intestine gives mse to the well kmown trad of
vomting abdominal distention and failure to expel me-
comum Prognosis 18 unsually poor oven if the mnfant sur
vives the operation, relief 18 transitory and he dies of pan
creatic msufficiency or respiratory comphcations Less pro-
nounced symptoms however mav be found in older chil
dren with relativelv milder lesions, for these the outlook
18 somewhat better

Efforts should be made during the first few hours to 1n
duee peristalsis by admimistration of neostigmime or re-
peated small hypertonic enemas If these measures fail, op-
eration must be undertaken promptly Preoperative care 1o
cludes warming and rehydrating the patients, who are often
exheusted. General anesthesia should be mduced with ether
oxygen mixture with apparatus specially designed for in
fants followed bv local anesthesia of the abdomnal wall
with procamne 1 200 The abdomen should then be explored
through a medien meision to establish diagnosis and deter
mine the nature and extent of associated lesions Evacus
tion of the thickened mecomum mav prove mpossible,
necessitating resection of the obstructed loops Enterotomy
18 valueless, and removal of the mecomum by this method
should not be attempted Intraileal wnjections of solutions
designed to dissolve intestinal contents, especially hyper
tonic sodium chloride and pancreatin, sometimes prove
benefleial, the author suggests that they might be given
advantageously as needed through an ndwelling catheter
following mimimal ileostomv
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Infants operated on for mecomum 1leus require constant
postoperative supervision by tramed personnel capable of
mstituting continuons duodenal or tracheal aspiration for
removal of bronchial secretions An oxigen tent 18 essential
and the mfant must be kept warm and properly hvdrated,
m an mecubator if necessarv Feedmng should be resumed
gradually, with sugared water on the first day, followed by
mother 8 milk. Feeding should be accompamed by oral ad
muustration of panereatic extracts

Studies on Pancreatitis Eric G Semt and Sara Werden2
(Royal Melbourne Hosp ), studied nine males and two fe
males with acute pancreatitis, of whom two died. The most
frequent presenting symptoms were persistent vomiting
and pain 1n the epigastmum whieh radiated to the right and
left hypochondrium and through to the back at the level
of the 12th dorsal to 24 lumbar vertebrae Duration and de-
gree of abdominal pam and tenderness wers variable Five
patients had obstrustive jaundice and two transient glyco-
suria Urmary diastase level was elevated for a few days
after onset of pamn 1n six patients who had the test In three,
acute pancreatitis wes assoclated with cholelitluasis, m five
with heavy alecoholism and i two with infections such as
mumps and mfections hepatitis Diagnoms of scute pan
creatitis 18 often difficult Treatment conmsts of relief from
pain with pethidine, continuous gastric aspiration, luide m
travenously and pemeillln. If there 18 evidence of chole
lithiams, elective cholecystectomy should be performed after
the attack of acute pancreatitis hes submded.

A stody was made of 5 males and 10 females with chromie
pancreatitis. Of four males with chromie relapsng pan
creatitis, three had essential hvpertension and three were
heavy consumers of aleohol. All had recurring episodes of
upper abdominal pain and evidence of defleienev of either
mternal or external pancreatic secretion, such as glyeo
sura and hvperglycenuc sugar tolerance, frank steatorrhea,
wasting or a low flat type of gelatin absorption Some had

elevated urinarv diastase levels durmng attacks of pain and
some had calafication of the pancreas Laver bropsy in one
showed fatty changes During treatment of chromie relaps

(2) Brit M. J 2 13351340 Dec. 10 1053
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g pancreatitis the diet should be improved and strict
abstinence from alcohol enforced. Threo patients had tem
porary rehief Irom pam after bilateral splanchnic block.

Eight women had relapsing pancreatitis following chole
cvsteetomy for gallstones. In some, pamn followed 1pgestion
of a fatty meal. This type of relapsing “reflux” pancreatitis
18 difficult to treat, and further data on the mechamies of
the sphincter of Oddi and the common bile duect are re
qured before surgery can be planned. Three patients had
chrome panereatitis due to either uleerative colitis, nutri
tional or infectious hepatitts The mtravenous secretmn test
was not of much value in diagnoms of erther acute or
chronie pancreatitis

AMore attention should be paid to the etiologic aspects
of pancreatitis The following entities can be differentiated
(1) traumatic pancreetitis, followimng stomach and duodenal
surgery, (2) virns pancreatitis, complicating mumps and
mfections hepatitis, (3) reflux pancreatitis, complicating
bilrary celeul: and following cholecystectomy, (4) chronie
nutritional pancreatitis or “chronic relapsing pancreatits,”
oceurring 1n malnourished alecholics, and (5) metabolie
pancreatitis complicating hyperlipemia and hypercholes-
teremia

Intraductal Becretory Pressure of Pancreas in Unanes-
thetized Dogs. According to John H. Wulsm and Vinton E
Siler* (Univ of Cincinnat:), the mechamsm of ntraduetal
secretory pressure of the pancreas 1s not well known ot
the few reports on pressure 1n tho pancreatic ducts, all bnt
that of Harms were based on measurements performed in
anesthetized ammals However, this report 1s concerned
with the details of creating and managing external panere
atic fistnla 1 dogs and with daily observations of pan
creatic pressure mensured m unanesthetized dogs. A fistuld
was created by exteriorizing the maimn duet to the anterior
abdominal wall mtraductal pressure was measured by in
sertion of & properly fitting glass cannula mto the orifice of
the fistala and allowing the secretion to mount 1n a verteal
glass manometer The height n mllimeters was noted in
relation to mmutes of observation

(3) Rurxern 34 019 Jaly 1933
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sure and 1n secretory rates The gradual mse m maximal
daily secretory pressure after formation of the fistula may
be mterpreted as the result of decreasing resorption of
secretion 1n the presence of inercasing fibrosis of the pan
creas In these experiments no correlation existed between
the rate of secretion and maximal secretory pressure

The effect on secretorv pressure of such panereatic stimu
lants as food or of such imhibitors as atropine 1s not espe
cially strilang This 18 true because changes in secretory
rates at high intraductal pressures are buffered by the proe
esg of resorption, whereas at normal pressures the changes
would be sigmficant

Bome Problems in Operative Treatment of Hyperinsulin
ism. Johan Holst4 (Rikshosp, Oslo) considers hypern
sulmism without slet cell tumor extremely rare In four
of seven patients operated on for functiomng insulome re
sponsible for grave hypoglycemia, the msuloma was visible
on the surface of the pancreas or essily palpable m the
mterior of the caude and was eamly removed at the first
operation which cured the hypoglycemma In the other three,
the msuloma was neither vamble nor palpable and was
missed at the first operation, these cases were musmter
preted as hypermsulmism without islet tumor, and sub-
total resectron (removal of the body and the tail) was per
formed This operation had no effect on hvpoglycemia. No
mnguloma was found 1n the resected specimens. At a gecond
operation for revision, explorative transections of the herd
disclosed nsulomas deep in the parenchyma of the head
m all three cases After removal of the msulomas, two
patients were cured. In the third hypoglycemia persisted
probably because of incomplete removal (enuecleation) of
the two insulomas found or becanse more wsulomas Were
present

If no nsuloma 18 found on explorative nspection and
palpation m the patient with hypermsulism explorative
trangections should be done at the same or at a later stage
Evidence points to the ineffectiveness of subtotal panerea
tectomy 1n hypermsulnusm 1if no insuloma 18 found In parts
removed Among surgical prineiples to he followed i op

(4) Acta chir scandinar 1051138 143 1043
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lerzomyomas, 2 neurofibromas and 1 fibromyoma. The tumor
wes single 1n 16 mstances As most beugn muscle wall tu
mors remam beneath the muscle, size 18 the most important
smgle factor mn the production of symptoms Large extra

FI( 5 (-hcmkft)—lnh-mmnlmdu
muscle wall tumors
oflhaurmlns’n"hhhnnly ounes gymp-

toma
Fl; 768 (above) —Types of benfgn mos-
whk:h i
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p'r!--t.boc-:phlml ; the ex
poi un.lutucﬁmdhlrﬂcﬂl
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r 71 et Idt mumcle ot
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t nhnmeuull mem cavsing partil ob-
(Courieny of Bueet, B. H, @ o
Thoracke Hurg 37 13-35 Jammary lvu)

mural tomors which he free and do not mmpmnge on Bur
rounding organs can be asvmptomatie (Figs 7577) Trac
tion diverticula mav be associated with extramural tumors.

Muscle wall sarcomas 1n contrast to those arismg m the
mucosa and submucosa, grow slowly and have a low e
dence of local and distant metastases The authors report
one letomyosarcoma which had ulcerated and metastasized
to regional nodes and one rhabdomosarcoma which had
not metastasized

The true incidence of bemign muscle wall tumors 18 un
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Lnown. Sarcomas of the muscle wall are extremelv rare
Both bemgn tumors and sarcomas are found most fre
quently m the lower esophagus There 18 Little difference 1n
gex meidence of bemgn muscle wall tumors Of 11 cases of
melignant musele wall tumor diaguosed 1n recent years, 7
wero 1 men and 4 1n women Average age of patients with
sarcoma and with carcimoma 18 the same, patients with be
mign tumors tend to be somewhat ) ounger

Svmptoms associated with bemign tumors are pam, dvs
phagia and digestive complnts One patient had massmve
hemorrhage The symptoms of muscle wall sarcoma closely
perallel those of squamous cell carcinoma except that pam
15 common with sarcoma. Marked weight loss, inconsistent
with degree of esophageal obstruction, 18 another outstand
ing symptom. Dysphagia 18 the prinaipal svmptom. Regurg:
tation, salivation, anemia and tarry stocls also occur

Roentgenographicallv, after a swallow of barium, smooth
contmuty of the mucosa 1n the region of the growth helps
to distingmish the extrammucosal lesions from destructive
growths involving the epithelial layer Though esopha
goscopy mav help to rule out carcinoma bv 1dentification of
an 1ntaet mucosa, endoscopie biopsv through wnteet mucosa
18 seldom helpful, 1t 18 potentially dangerous and renders
subsequent enucleation without contammation impossible
When symptoms and x rav studies are mndicative of muscle
wall gsarcoma, endoscopic biopsy 18 the best means of estab-
hshing a preoperative diagnosis

Sumple enucleation 1s the treatment of chorce for bemgn
tumors and was performed on seven patents m this studv
Excision of tumors with small gegments of mucoss was suc
cessful m two patientt Resection was performed on two
patients, with satisfactorv results. Although experience with
treatment of sarcomas 18 small, surgical resection seems to
be the choice for both diffuse and polypoid types. Palliative
surgery 18 Justifiable and there 18 some promse that polvpoid
sarcomas arising 1 the muscularis can be cured m a high
percentage of cases, a3 thev grow and metastasize slowly

Benign Tumors and Oysts of Esophagus R S Totten,
A. P Stout, @ H Humphreys and R I Aoores (New York

(9) J Thorscle Burg 25 4066 2 Jume 1033
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City) present data collected from reports of 163 cases. Of
the gastromtestinal symptoms, the commonest was dve-
phegie. In only two cases did significant hemorrhage oceur
Diagnosis was established by barium swallow, esophagos-
copv and exploration. Most of the polypoid tumors were
treated via the esophageal lumen, a few by esophagotomy
The mtramural growths wero treated by enucleation for
the most part and m some instances by resection of the
esophagus or a combrnation of the two The large tumors
and those ercsentic or annular m shape generally required
resection of part of the esophagus No cysts requred re-
section.

Approximately one third of the patients with polvpod
tumors died as a direct or mndirect result of the tumor, and
most of these were mcorrectly diagnosed

Benign tumors mav be divided mto ntralumnal and m
tramural Alost of the former are fibrous polyps, although
polypoid lipomas and lelomyomas occur The majority are
attached m the region of the cricoid cartilage Sessile mtrs
lummal growths whle seen are rarely of clinical sigmf
1cance The sohd intramural tumors are predommantly
leromyomas and mev be found at any level. The ntre
mural cysts are congenmital and usually contain derivatives
of the primitive foregut dlost of them oceur m the middle
or lower thirds of the esophagus Supcrnumerary tissucs,
other than gastric epithelinm rarely appear m the esopha
gus and inflammatory conditions are not common

Malignant polypoid and mtramural tumors oeeur which
clinteally can mmic the bemgn growths If an accurate &1
agnosis 18 made and proper therapy employed & good prog
nosis mav be expected

Question of Oardiospasm and Achalasia Alfred Hans'
(New York City) discusses the complexity of the problem
and the difficulty n restormmg normal function.

Cass 1—Woman 56 had had diffeulty 1n awallowing food for
one vear and hnd lost 8 1b Pavehintrie treatment had failed to re
lLieve svmptoms. X ravs revealed shght dilatation of the e<ophagus
with long drawn-out constrietion of the enrdia Evideneo of duodenal
uleer al~o was noted. Mechanieal dilatation produced only tranment
relief On the premise that reenrrence of eardiospasm was & reflex

(7) Am. J Rumm 8T 56T 577 Apd] 1054
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and immediate after a single dilatation n 22 patients. In
11 patients the treatment had to be repeated a second time,
and in 5 others two to four times, for the desired effect
One patient, with perforation of the stomach due to dila
tation, recovered after surgerv At follow up an average of
s1x jears later, the functional results were good 1n 15 pa
tients, mproved 1 9 and unchanged or bad n 8, 5 had
died of other causes, and 1 could not be followed. Distinet
resistance to the dilator durmg treatment was found to be
almost a precondition of a good result

Between 1946 and 1950, 24 operations were performed on
22 patients 2 of whom were operated on twice The Backer
Grendehl operation was performed five times, the Wendel
operation twice Resection of the cardia with esophagogas-
trostom) end to-mide was performed once and Hellers car
diomyotomy 14 times In the two who had second opera
tions, Wendel’s and Heller’s methods wers each used once
The transthoracic approach was used in all Heller opera
tions but one, in which a laparotomy approach was used.
One patient died of empyeme after the operation another
due to rupture of the anastomoms Follow up of the five
patients operated on by the Backer Grondahl method
showed that two required reoperation because of poor re-
sults, of the other three, two had satisfactory and one had
only fair results One of the two patients who had the
Wendel operation died whereas the other had a good fune
tional result Among the 14 patients who had Heller's car
diomyotomv the functional result was good m 10 improved
m 1 and pot improved 1n 1, 2 patients could not be fol
lowed. There seemed to be mo correlation between func
tional and roentgcnologie results The functional and roent
genologic results were better m the group treated surgl
callv than 1 those who had Starck diatation

The roentgenologic result reveals no parallelism between
the severity of the condition on roentgen examination and
the functional results after both forms of treatment. Yet
patients treated surgicallv become roentgenologically nor
mal more often than those treated with dilatation.

The authors coneclude that primarilyv eardiospasm should
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n 365 operations, and 12 recurrences (48%) i 250 fol
lowed at least 214 years There were no persisting sinuses,
and 1 all except the 12 with recurrences, swallowing was
normal and relief complete One stage procedures require
approximately the same time as the two stage procedure.

Tecux10.—A long, longitudinal obhque measion 1n front of the
sternoelesidomastord muscle provides a(?equnte exposure The ante-
rior belly of tho omohyoid 18 elamped, cut and removed Dissection
18 earnied well up to the attachment of the omohvoid to the hvoid
bone, exposing the ounter edge of the thvrohvoid. The internal jugn
lar 18 thus exposed and 1ts branches to the thyroid are eat, allowing
the outer edge of the thyroid to he hfted from 1its bed The eom
mon carotid and internal jugular are pulled baek, and the inferor
thvroid arterv ligated and ent, expesing the region of the pharyngo-
esophageal divertienlum The sae 15 picked up, the junetion with
the esophagus demonstrated and the sae disscoted free. The musels
fibers of the Cl'lcouflhnryngﬁ must be dissected off the neck of the sac
to expose the pale white submucosa of the mueons membrane %0
that ot the second stege the neck can be aeeurately tied flush with
the esophagus. The muscle fibers of the posterior and nght sde of
the neck of the sae are dissected at the second stage. Around the
tip of the sac are tied two black mlk sutures attaching 1t to the
outer edge of the sternohyoid wall above the entranee of the neek
of the sac into the esophagus. No needles are passed through the
sae. The wound 18 elosed over a agaret drain

After seven doys the wound 1s parted and the previons hne of
separation found. The sae 18 located and the remaning ericopharvn
geal fibers are severed and wiped hack. A no 0 chromie catgut liga
ture is placed around the neek of the sec agminst the esophago<
The neck 18 eut off 3¢ 34 10, from the ligature, and the enff of higated
mncosa pushed haek under the esophegus fo 1ts omgm A cigaret
dram 18 used for four days The patient 1s fed throngh & Levin tube
for seven dayr. Feeding through a Levin tube between stages 18 valu
able 1n imnroving the eondition of some patients.

Complications mclude difficulty from adherent pleurd,
adhesions to the sac n recurrent diverticula and njurv to
the recurrent larvngeal nerve

Epiphrenic pulsion diverticula are treated by resection
of the sac and 1nversion of the neck or resection of mvolved
esophagus when obstruction of the esophagus has occurred.
Traction dnerticula rarely require surgers and are treated
satisfactorily by duatation.

Sources of Upper Gastrointestinal Hemorrhage in Ofr
rhotic Patients with Esophageal Varices Eddy D Palmer
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and Immg B Brick! (Georgetown Umr ) studied 160 p
tients with listopathologieally proved eirrhosis to learn ho
often upper gastromtestmal tract lesions other than esophay
cal variees eaused lhemorrhage Esophngeal ariees wer
found m 93, of 59 with n lustery of serious hemorrhage fro:
the upper gastromtestnal traet, 47 had esophnrgeal vane
and of 91 without lustors of hemorrhage, 48 had esophage
varices, One or more lesions other than the yariees wel
found n the upper gastromtestinal tract 1 30% of the p
tients. Of those without history of hemorrhage 20% he
other potential blieding sites, Other lesions were associate
i 229 of the 95 patients with varees Duodenal ulecr, t
commonest disease Accompany mg variees, was found m 106
Gastrie uleer, hiatal hernin and csophagitis were each der
onstrated i seven cases.

Of 21 patients whe came to autopsy during the studrv, .
had variees and 15 had histors of hemorrhage Among |
who died of hemorrhage, sources of bleeding were esopha
eal variees m 7, active erosive gastntis in 2, duodenal ule
i 1 and Jeukemie mfltration of the stomseh mn 1

The results of the study imply an important warnn
aganat immediate iperinunation of esophageal varie
when massive hemorrhage 15 coupled with cirrhosis The
ough diagnestic work up 1s necessars in each patient Wid
appheation of emergenev surgical procedures to halt he
orrhage from esophageal varices malkes 1t mereamngly u
portant to establish the actual source of hemorrhage T
knowledge gained from endoscopie and radiologie study
the upper gastrontestmal tract in eaeh errrhotie patie
permta rational treatment m the event of complication,

Esophagesl Varices Comparative Incidance of Ulceratd
end Bpontansous Rupture as Oauss of Fatal Hemorrhag
Hematemens occurs m 25% of cases of cirrhoss of the hv
and 18 responatble for death m 10-25% The bleeding
cirthosig armses from varicose esophageal vemns mn 80% !
ascertam frequener of ulceration Noakh H Chiles Arehie
Bagenstoss Hugh R Butt and Arthur M Olsen® (Ma
Clime and Found ) studied specimens from 91 cases of ry

(1) Yew Fngland § Med 14F 105 1658 June 18 1953
€V Q4 troenterology *5 585 5 3 December 1933
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tured esophageal varices, with death due to hemorrhage
Bleeding pomts were determined in 80 cases Gross and
microscopre findings were correlated at the exact pomnt of
defect to determune whether the lesion represented uleera
tion 1nto the varix or simple break n its wall

In 39% no evidence of sigmficant ulceration was found.
Mimimal mfiltrations by polymorphonuclear lenkocvtes
when found, were assamed to have occurred between time
of rupture of the varix and death In 5% 1t was uncertam
whether ‘rupture occurred spontaneonsly or whether an ul
cer eroded the vessel. In 56%, erosion of mucosa overlving
the varix was considered of primary importsnce in per
foration Ulcers were multiple 1n 18 cases Most ulcerated
bleeding varices were 1 the lower third of the esophagus
More men were affected than women.

Esophageal varices nsuallv rank second to peptic uleer
as a cause of masmve upper gastromtestinal bleeding and
the mortalitv rate ranges as high as 60-70%

This study indicates that the primary pathologic change
leading to hemorrhage 18 mereased hydrostatic pressure 1t
some cases and mucosal ulceration 1n others and that these
factors may be assumed to co-exist Ulceration mav be over
emphasized because of the mncidence of ulcerative esopha
gits 1n debilitated subjeets end the possibility of an uleer
begmning at the tear of a apontaneously ruptured varix

If operation 18 performed before ulecration develops, al
leviation of mereased hvdrostatic pressure may be sufficient.
Once ulceration has developed regurgitation of gastrie
Juice must be prevented or counteracted before the ulcer
will heal

The Emergency and Deflnitive Treatment of Bleeding
Esophageal Varices Robert R Lintond considers masmve
hemorrhage from esophageal varices, if treated by medieal
measures alone one of the greatest threats to life Of 128
patients treated without operation at Massachusetts Gen
eral Hospital n 193445 75% died 47% due directlv to
esophageal hemorrhage Temporarv control of the bleeding
varix by means of eardiovascular tamponade with an ntra
gastrie balloon then ntraesophageal suture of the yarix

(3) COastrnenterology ¢ 19 M y 1053
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operetion depends largelv on lLiver condition as reflected m
results of liver function tests

The two most successful tvpes of portacaval shunt are
(1) direct anastomosis between a portal vem and the mn
fertor vena cava, and (2) anastomosis between the splenie
and left renal vems with comcomitant splenectomv The
first tvpe 15 not applicable to patients with so-called Banti's
svndrome as the cavernomatous changes in the portal vem
make 1t estremelv difficult to solate It 18 usnallv reserved
for patients with eirrhosis and 18 easter to use as larger
blood vessels are mnvolved, slthough the proximitv of the
common hile duct and the hepatic arter\ creates a hazard

Of two methods of anastomosis of the portal ven and the
inferior vena cave one 18 side to side without nterrupting
the continmitv of the portal ven, the other end to mde with
mmplantation of the distal end of the portal vem 1nto the
mfertor vena cava The second method 1s preferred as sde-
to-side shunt mav convev hepatic arterial blood from the
Iiver especiallv 1f there 18 a high degree of presmusordal
mtrahepatic block, cansing serions hepatic anoxia possibly
Iiver farlure and death End to-side splenorenal shant with
splenectomy has been more popular at JMassachusetts Gen
eral Hospital than direct portal vemn to-vena cava shunt be-
cause simultaneous removal of the spleen tends to correct
the hvpertension 80 often complicating both eirrhoss and
so-called Bantr’s svndrome Tt also entails less danger to the
vital atructures The rule of the thumb has been to perform
#plenorenal shunt 1f the spleen 15 greatly enlarged if the
patient has the extrahepatic tvpe of portal bed block or 80
called Banti s svndrome whereas direct portal vein to-ven?
cava 15 the choice 1f the spleen 18 small

Of 79 patients who had shunt operations in 19453-51, 32%
had extrahepatic portal bed block secondars to so-call
Banti s svndrome and 68% had mtrahepatic block secondar
to portal cirrhosis In all 83 shunts were constructed—51
splenorenal 20 direct portacaval and 4 of other tvpes of
the 79 patients 15% died postoperativelv although of the
last 44 patients treated with shunts onls 2 (4 5%) have died
Onlv 9% of the 67 survivors have died o the eight month&
to four +ears after operation and onlr 1 of them beeause of
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esophageal hemorrbage Of the rest, 77% greatls smproved
or were entirely well for one to seven vears This tvpe of
treatment obviously greatly reduces the number of deaths
due to bleeding from esophageal yarices when compared to
the results of a natural course or eonservative medieal
neasures

Coustic Burns of Esophagns and Their Snrgical Manage.
ment Clinicosxperimental Correlation. Thomar I Burford,
Watts B Webb and Lauren Ackerman+t (Washington Umv )
correlated the pathologic changes n experimentalls pro
duced Ive burns of the dog esophagus with thoxe m 17 pa
tients with caustie burns Within a few hours after produe
tion of lye burna m dogs there was pronounced to complete
destroction of the esophageal eprthehum Within 48 hours
there was stnkmmg evidence of mflammatorv chenge, with
thrombosis of snbmitcosal veseels giving rise to local arees
of mucosal gangrene After 48 hours bacterial invasion of
the museularis was rather common. After completion of de-
nudation by slough granulation tissue developed rapidiv
on top of the residual mnflammatory zone and organization
went on to completion Re-epithelization swas a slow proeess,
usually taking six weeks, actual stricture formation was
dircermible after the second week.

The length of tume between ingestion of the caustie and
operation on the 17 patients (aged 17 months to 75 vears)
ranged from 4 weeks to 11 vears. Sixteen had mgested Ive
and one Lvsol All were treated surgieally In four the
eosophaper] stricture was short and smtable for a localixed
resection with end to-end anastomosis In 13, esophagogas-
tric anastomosis was done after resection of the strictured
area of the esophagus There were no deaths. Follow up
ranged from 6 months to 534 vears and &ll patients are
swallowmg well without regurgitent diffeulties

Pathologic studv of the resected esophagenl areas re
vealed varving degrees of destruction of the museular wall
of the exophagua, destruction of the esophageal muecosa, re-
placement of the wall br fbrons tissue, varving degrees of
wflammation and, 1 rome eases abscess formation

Results of this studv show that dilation of esophageal

(4) Amn Rag 135 (53480 Beptember 1953
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strictures after lye burns 1s not the treatment of choice The
pronounced mflammatory and neerotic phese umformlv
present during the first seven days after the burn condemns
the use of carly dilation. Dilation increases fibrous tissue
formation, augments infection and delays the reparative
process. Most caustic burns should be treated by modern
surgery Immediately after the burn, the esophagus should
have absolute rest and antibiotics shounld be adminmstered
It stricture 13 gomng to develop, defimite evidence of its
formation will be mamfest within two weeks. Durmg this
period most patients can be mamntamed nutmtionally by
peroral or oral routes or both By the fourth week the pa
tient, following bartum studies of the esophagus, 18 readv
for & cautions endoscopie appramsal of the esophagus If
there 15 deflmite strictare, careful dilation 18 mndicated. It
the lesion appears to be one that may be treated bv two
or three judicions dilations, this should be dope However,
1f 1t obviously cannot be dilated at the mtial examination,
resection should be donme In long-establighed cases of eso-
phageal stricture surgerv 15 almost always necessary It
should consist of esophageal resection with end to-end anas-
tomosis X rav and esophagoscopv studies should alwavs be
meade three or four weeks after surgerv

[This is the first cxr:rlmauul study of lye strictures of the ceophagus
and the authors correlation with humen cases 1s important. The umlers:
success of thewr resections is striking and establishes that form of
therapy as the one of cholee.—Ed.]

Surgical Treatment of Olcatricial Strictures of the Esoph
agus. Pierre Franeioll® (Lausanne), after studying numer
ous operations for the relief of cicatricial esophageal stric
tures which have failed to respond to progressive dilatation,
has found that intrathoracic operations, despite some 1D
conveniences, are more advantageous than extrathoracic
teechnies Although all intrathoracic methods now in use
cannot be preciselv evaluated on the basis of present X
pentence esophagogastric anastomoses and resection anas
tomoses will remam the onlv procedures worth considering
until farther information becomes available

Substernal esophagoplasty 13 dangerous both because
amy falures of suture or anv necrosms i the transplant

(8) N1 t he cta (supp VIII) 20 172 1953
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of the stomach, or, if necessarv, the antevascular Bweet
tvpe Finallv, the combmed abdominal mght thoracic ap-
proach should be reserved for the anastomosms that must be
made behind the cross of the aorta—something that cannot
be accomphshed by the left thoracie route

THE STOMACH AND DUODENUM

Psychosomatic Aspects of Vagotomy Linford Rees® ecom
pared 40 patients examimed up to three vears after vagot
omv with 40 controls who had hermotomv or appendectomv
The vagotomv group had a higher mnecidence of neurosis,
mental disorder and peptic ulcer 1 the family historv, of
anxious, tenge and obgessional traits of personalitv and of
narrow bodv bmlds than the controls Improvement of ulcer
svmptoms and resumption of work occurred m 87 5% of the
vagotomv group, but 45% developed additional svmptoms
and 20% had proved recurrence of ulecer New svmptoms
occurrmg after vagotomv mcluded changes in somatic man
estation of emotions difficulties 1n adjustment, emotional
changes or hvpoglveemic attacks The best postoperative
results were noted m patients with previouslv stable per
sonalities

The neural pathwavs leading from the higher antouomi'c
centers via the vagus to the stomach are part of a persons
adaptive reactions to hig environment When such pathwavs
are severed in vagotomv the patients mode of adaptation
and reaction to environmental and emotional stimul: are
altered This explams the considerable mdividual variation
1 postvagotomv adjustment and stabilitv The patient with
an unstable personality before surgerv will have mereased
difficulties 10 adjustment and inereased neurotic svmptoms
postoperativelv  Everv effort should be made mn pre and
postoperative management to counteract neurotic tenden
c1e8 and to applv rehabihtative measures when necessars 10
avoid invahdism.

(6) I Ment % 99 05331 July 1933
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that in patients treated medically for peptic ulcer (gastric
and duodenal) the prognosis was worse with perforation.
In both periods most of the poor results were among pa
tients aged 41 50 The percentage of gecondary deaths was
94% m the 1940-44 group and 81% 1n the 194549 group

The standard operation for perforated peptic nlcer should,
according to the authors, remain sumple suture of the per
foration, mince primary resection would undoubtedly n
crease the risk of operation

Late Results of Treatment of Gastroduodenal Ulecers by
Bllateral Vagotomy R. Guillet and P Buffard® (Lyons)
report results, after more than three years, of bilatersl
vagotomy for gastroduodenal ulcers in 47 patients. None
had benefited from prolonged medical treatment, and at
least half, because of age or cardiae, renal or pulmonary
digease, could not have withstood gastrectomy The &b-
dominal approach, which makes 1t possible to confirm the
diagnoms and also to carry out a gastroenterostomy 1if per
meability of the pyloroduodenal segment 18 at all doubtful,
was used m 42 patients (90%), however, onlv 10 required
the combined procedure There was no operative mortality
with either the thoracie or the abdominal approach, and
pamn was mmmediately and completely suppressed n 48 of
the patients Two of the others had partial postoperative
rehief and two had no improvement Although 16 patients
were lost to follow up, of those re-examned three or moré
years after operation, 17 (60%) had perfect results, having
normal working eapacity and weight and reqmiring no spe-
cial diets or medication. Results n the other 9 (80%) were
good despite some mild symptoms, such as mtolerance for
milk and the meed for bismuth after an unusually heavy
meal and meomplete recovery of weight and reduced work
g capacity All were satisfled and would again have ac
cepted the operation under smmilar circumstances.

Neither vagotomv nor gastrectomy 18 the perfect treat
ment for gastrodnodenal uleer but because vagotomv has
& lower mortality rate and late results comparable to those
after gastrectomv its efficacr ghould not be disputed, at
tention ahould be focused on its proper nse Vagotomv is

(P) L oo chir 48 (50 488 May-Jone 1953
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defimitely contrmmndieated for hemorrhagie uleers or those
suggeatise of malignaney  The chiefl indication for vagotomn
arises when gastreetomy would be dangerous because of
loeal eonditions or the patient’s general atate Vagotoms 13
nlso preferable to gastrectomy 1n the 3oung person who 18
m good general condition, because it mav prove carative,
vet does not preclude later gastrectomy 1f necessarv

Carginoms of Cardinc End of Stomach. In contrast to the
disnppomting resubts of surgery in most esophagesl cancer,
the prognosis 1n carcinoma of the distal end of the esopha
gus and eardiac portion of the stomach 12 mueh more favor
able Sweet reported 175% of patients alrve five vears
after surgem, with ths fignre msmg to 409 for those who
had no lvmphatic metastases.

J F Nuboer! (State Unmiv of Utrecht) reports on 149
patients with malignant tnmors at the junction of esophagus
and stomach Resection was possible in only 30 Resection
wag curative n 55 and 1n 35 was only palliative beeause of
metagtasis to the liver Since stenotie symptomsg predom
mate, palliative reseetion 15 justifisble despite increaxed
riske. Of the 90 tumors, 59 were adenocarcnoma and 9 were
epidermoid careinoma, whereas Sweet reported 93 eases of
adencearemnoma and 99 of epidermord earcmome

Extensmion m the wall occurs chieflt i the submucosal
layer and may extend either proximallv or distally The
growth along the lesser curvature 18 more extensmive as
Iymph flow 1 an oral direction 15 blocked early, reversing
the flow m the direction of the pylorus. When perforation
of the gastric wall and peritoneal metastasis oceur the
tumor 18 meurable Reseetion should extend, orally and dis
tally at least 2 or 8 fingerbreadths bevond the palpable and
visible rim of the tumor and should melude contiguous mn
volved struetures and the spleen If at all posmible a portion
of stomach should be retamed

Tecrixic —The enrdia and fundus are removed with the lymph
nodes of the remon and the entire lexser enrvature A atrip of re
maning stomach along the greater emrvature 1s sutured to form &
tube and is anastomosed end to-end with the remmmng evo
At anv level desired even above the norhe nreh, This redu
acid producing portion of the stomaeh pephie esophapitis o

(1) Proc Rov Boc Med 47 105-116 Febrmary 1954
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ation were not observed postoperativelv Spetion dramnage of the
left thoracie eavity at 80 em. of water 18 mamtained for 48 hours.
On the 3d or 4th day dnp feedings of glucose and amino aexds are
begun through the nassl tube, which at operation 18 always placed
through the anastomoxs as far as the duodenum Feeding per os is
begun on the 5th dav If resection 18 1mpossible, anastomoms to
Roux Y Joop may be made to the esophagns above the tumor

Exploration was carried out 1 147 of 149 patients. Total
gastrectomy was performed mn 12, with mortality of 83%
‘When partial resection was performed with curative inten
tions, mortalitv rate was 10 9%, when of a palliative char
acter, 261% Resection was performed m 77 men and 13
women, 33 were over 65

Of 20 followed five years or more, 7 are alive, a survival
rate of 3% 8Bome deaths were due to intercurrent disease,
mndieating that caremoma around the cardia 1s one of the
least malignant gastrointestinal carcinomas

Elucidation of Intestinal SBensitivity Factor and Distance
Faotors in Incidence of Stomal Ulcers in Billroth II Type
Gastrestomy Factors i the genesis of stomal ulcer melude
(1) secretin factor (2) alteration of neutralizing ecapacity
of alkalme juices the farther thev progress from portal of
entrv mto the lamen, and (8) sensitity factor, implymng
1nereased susceptibility of mucosa of successively lower seg
mentg of the small intestine A short afferent loop wm the
Billroth 1T gastrectomv 1s important Following a 76% Bill
roth Il gastrectomv, ntihzation of an afferent loop 27 em.
or longer frequentlv resulted m stomal ulcers mn dogs sub-
Jected to hstamme stimulation.

Lawrence B Kurilnk and K. Alvin Merendino? (Umv of
Washmgton) subjected 45 dogs to 75% Billroth IT gastrec
tomv A Hofmester closure was made on the lesser curvature
and the duodenum mverted The dogs were divided nto
groupas of 15 each differing in length of afferent loop and
source of intestinal mucosa utilized 1n gastroenterostomy
After resection a rest period of at least 45 days was allowed
then cach dog received 45 dailv mtramuscular njections of
30 mg histamine phosphate m beeswax In group 1, the affer
ent loop was kept constant at 15 cm and conssted entirely
of duodenum A 10 cm segment of Jejunum in each serzes

() Surgery 35 338546 Aprfl, 1034
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(atroptne methyl mitrate), properly admimstered, 18 an ad
ditron to medical therapy

Fredet Ramstedt pyloromyotomy 18 a satisfactorv opera
tion for pyloric stenosis Efficient division of the hyper
trophied ewrcular muscle, allowing the submucosa to hulge
mto the wound, 1s followed by relaxation of the muscle As
the muscle coat relaxes the cut edges are slowly drawn
together by fibrous connective tissue of the serosz The
wound heals 1 9 13 days

The mortality rate before Ramstedt’s operation was 80%
Surgical mortality dropped to near zero with greater aware
ness of the condition and ecarlier treatment.

The operation 18 not an cmergency and should be de
laved until the effects of starvation, dehydration, loss of
chlorides and other biochemical changes produced by per
sistent vomiting are ¢ompletelv remedied The operation 18
short and 18 performed under Light mnhalation enesthesia
with loeal mnflitration Postoperatively, delayed gastric emp-
tving tume 15 anticipated and slowly increasmg amounts
of glucose saline are given, followed by breast milk or some
other easilv digestible formula In infants who have had
pyloric dificulty for some days there may be a tendency
to vomit from failure of co-ordination

Effect of Subtotal Gastrectomy on External Pancreatic
Beoretion in Dogs Bayliss and Starling have shown that on
mntroduction of dilute hydrochloric acid nto the duodenum
a hormone, secretin, 15 released from the duodenal mucose
mto the blood stream Larger quantities are found in the
more proximal portions of the small intestme than n the
more distal segments On imjection secretin stimulates pan
creatic seerction of water and bicarbonate Enzyme seore
tion depends erther on stimulation of the vag: or on another
hormone, pancreozvmmn, elaborated in the mtestinal mu
ecozsa In an attempt to lesgsen the voluminous pancreatie
gecretion which mayv be produced m acute pancreatitis, gas-
tric aspiration and anticholinergic drugs have been used to
reduce gastric acid Similarly chronie pancreatitis has been
treated by subtotal gastrectomv

Alexander Richman Lows T Lester Franklin Hollander
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sults of total transthoracie gastrectomy 1 84 cases, wnclud
ing 79 of malignant tumor (2 lymphosarcomas and 77 car
cmomas) Early in the series a strictly thoracie approach
wag used 1n most cases, but recently the abdominothoraeic
modification of the incision has been employed more often
‘When the operation 18 performed for removal of extensivo
carcinoma of the stomach, all the important lymph node
bearing areas must be widely extirpated. The large omen
tum has always been removed The stomach alone ias re
moved 1 27 of the 77 carcinoma cases. In 27, the spleen
was also removed, mn 14, the spleen and pancreas were re
moved, n 4, spleen and colon, 1n 2, spleen, pancreas and
colon, 1n 1, spleen and portions of the hiver m 1, spleen,
pancreas and portions of the liver, and 1n 1, spleen, pancrces
and portion of the hrver and colon. Several methods can be
used to restore the continmity of the alimentary canal after
total gastrectomy, depending on the exigencies of the case
or choice of the surgeon. Esophagoduodenostomy was per
formed 1n 17% of cases and esophagojeyunostomy in 83%
Esophagojejunostomy was of either of the Roux Y or the
end to-side method, with or without elongation of the mesen
tery

The seven patientd who did not have carcinoma obtamed
a good result, and none has died Of the 77 with carcinoma,
16 died Causes of death were sepsis, s1x cases, cardiovas
cular digease, aix duodenal fistula, one, and uremia, two
Deaths from scpsis have decreased since the advent of ant1
bioties. In the carcinoms group, 56% had invasion of the
cardia and lower esophagus and 76% had lymph node me
tastases Of those who survived operation 76% were alive
at 6 months, 429 at 12 months, 81% at 18 months, 24% at
2 vears, 20% at 3 vears, 16% at 4 years and 7% (2 patients)
at 5 vears

The thoracie or abdominothorneic approach 1s mdicated
m all eases 1n which total gastrectomy 18 to be performed
especially 1f the discase to be removed 18 earcinoma, beeause
of the superioritv of exposure of the operative fleld ecasc
and safety with which anastomosis can be done and increased
seope of extirpation allowed meluding removal of a long
gegment of the esophagus 1f required To provide the means
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Passage of the gastric contents through the duodenum
causes a nenral and hormonal response from Brunner's
glands In the dog and probably also in men, the mechanism
requres continuity of the gestrointestinal traet for mm
tiation of the perstaltic wave in the duodenum without
which the duodenum may be sluggish and inactive Com
plete emptymng of the gallbladder and the volume of bile
secreted are both regulated by the presence of particular
foods 1n the duodenum. Pancreatic secretion 1s correlated
with the rate of mflow of bile into the duodenum. The flow
of succus entericus 15 most profuse at the proximal end of
the small mtestine

After the Billroth II operation, there 1s rapid passage of
food through the stomach and mto the small mntestine, with
Iittle time for stimulation and production of gastromtestinal
Jmees This causes the confused physiologic response known
as the “dumping” syndrome With failure of the normal
physiologv of digestion, such svmptoms as diarrhea and
steatorrhea with resultant weight loss become apparent.
Poor iron absorption and iron deficiency anemia may also
result The Billroth I operation gives, on the whole a bet
ter functional result than the Billroth II, but the percentage
of satisfactory results 1s still too Iow The Billroth I opera
tion 18 not alwavs feasmible because of techmical difficulty
Jejunal replacement allows the advantages without the dis
advantages of the Billroth I and can be performed when the
Billroth I 18 not technicallv feasible It also elminates the
anatomic and physologic dysfunctions of the Billroth IT

Tecn~ic.—Throngh a midhine ineimon after mobilization of stom-
ach and dnodenum, the duodenum 1s resected between Payr’s clamps.
A speeinl erushing clamp 18 applied at the proposed mite of section
of the stomaeh, and the stomaech 1s laid amde. A segment of the
duodenojejunal flexure—8 m. long for replacement in total and 5
m 1n partial gastreetomy—is sclected as near the dnodenojejunal
Junetion as posstble Blood supply to the segment must be adequate
with as httle interruption of the vaseular areade as is eompatible
with the mobility of the segment The segment 18 1solated between
de Martel clamps and, after restoration of econtnmty of the jeju
num, 13 brought through a window made to one mde of the middle
colie artery 1n the transverse mesoeolon (Fig 78) The distal end of
the graft 1s anast d to the duod The de Martel elamp 18
then removed ond the mesentenic half of the free end overmewn.
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gua and duodenum (Fig 81) In severe postgastrectomv disorders,
the ?ﬂlroth II operation ean be converted into a jejunal replace
men

After jejunal replacement, done mn 73 patients, the onlv
symptom noted by the pationts was sudden fulness daring
eating There was no nausea, vomting, bowel dysfunction
or “dumping” syndrome Because of three (41%) recur
rences of ulcer, the pH of the gastric mucosa 18 now meas-
ured by direct contact during the operation. As the record
mg apparatus leaves the bodv of the stomach, traveling
toward the cardiac end, the pH approaches 7, and a level 18
therebv galected for resection where theoretically the chance
of recurrent ulceration should be mmimal or absent No de
lay of emptying or duodenal 1leus has been noted

Extravagal Influences on Gastric Hydrochloric Acld Be-
cretion Induced by Stress 8timull, J D French, R L Long
mire, R 'W Porter and H, J Moviug® (Unmiv of Calhfornia,
Los Angeles) experimented with 31 Alacaca mulatta mon
keys.

Teamx10.—Chloralosane was used intrapentoneally for anestheaa
to avoid stresming the smimal or blocking its subsequent responses
to stresang agents. Bilateral vagotomy, adrenalectomy or both, when
done, were performed transahdomnally Normal saline and cortisone
were given daly after adrenalectomy

Earher expertments demonstrated that elteration of pH
of gastric contents followed two distinet patterns on direct
stimulation of the hypothalamus. The early response was
ehiminated by section of the vag: and the late response was
ehminated by adrenalectomy

ACTH mjected mto adrenalectomized monkeys produced
no gastrie response indicatmg that the adrenal cortex was
essential to the mediation of 1ts influence The response to
cortisone was not altered by vagotomy In the normal ani
mal, msulin mduced hypoglycema produced pH graphs sug
gesting supermmposition of both early and late responses.
When this was repeated m vagotomized ammals there was
only a pitmitarv adrenal response, whereas adrenalectomized
animals displayed a pure vagal response No response was
obtamed m anumals after thev had had both vagotom\ and
adrenalectomy  No response to msulin occurred with anvy

(&) Burgery 34 621-03% Beptember 1953






326 GENERAL SURGERY

The relatively high proportion who had ulcer symptoms
less than six months after surgery rases the question of
whether or not gastrie resection should be performed at the
tume of perforation. Because of the techmical danger of
turmng 1 an acutely inflamed ducdenum, 1t would seem
more reasonable to advise gastric resection after the path
ologie process has resolved itself

Diverticnla of Duodenum Indications for and Technio of
Burgical Treatment M. M Zmnminger! (Umv of Cinemnat)
believes that, though ducdenal diverticula are relatively
frequent and seldom produce symptoms of anvy ehnieal sig
nificance, at times they may account for persistent and dis-
tressing symptoms and may be the sole cause of pam or
vomiting Pscudodiverticula oceur with duodenal uleer, and
any symptoms arise from the ulcer or pyloric obstruction.
Primary or idiopathie diverticula arise almost exclumvely
on the concave mde of the duodenum and seem to be related
to defects 1n musculature along the course of blood vessels
entering or leaving the bowel. The walls are defletent 1 part
or all of the muscle layers They arc most common n the
descending part of the duodenum, usually near the ampulla
of Vater They are usually smell and msmgmficant They
often occur 1n the transverse portion, especially Just proxi
mal to the duodenojejunal junction These are frequently
large and often cause symptoms.

For diverticula of the first and second portions of the
duodenum, surgical approach should be from the lateral or
right mde of the duodenum After division of the posterior
peritoneal reflection, the duodenum should be rolled to the
left, the diverticulum then can be freed from the panecreas.
The duodenum may be distended twith air through a 20
gauge needle to mid 1n dissection. In certan cases, dissection
can be facilitated by opening the duodenum and nserting
a finger 1nto the diverticulum In the region of the common
dnet the diverticulum should be opened and the interzor of
the duodennm inspected to avoid encroachment on the com
mon duct The transverse portion may be approached from
above the transverse colon 1f proximal to the mesenteric

(1) AMA Arch, forp 86 840-838 June 1943
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vessels and Trom belosw 1f distal to the vessels No routne
maneuver 18 umversally suecessful

Man 60, for three vears had indefimte epigastme pawmn which
slowly progressed to severe, cramplike, lower retrosternal pma He
lost 12 Tb 1 mx months. \ rays showed n large, somewhat jobed
diverhenlum snmug from the tkard or fourth part of the duodenum,
whieh retaned barmam for more than 24 hours At operation, an
attempt to find the diertienlum from the mght of the mesentenc
vessrls wre unsuccessful and the infemor leaf of the tranaverse
mesocolon wos divided jJust promumal to the hgament of Tredr.
After exposure of the upper margn of the fourth portion of the
duodennm, the latter was rolleit downward. The sae of the diver
tievlum was dissected, the neck elamped and eut, and the stump in
verted The patient had exeellent therapentic resulty with relief of
all discomforts

Vagotomy and Gastroenterostomy—Vagotomy and Con-
servative Gastrectomy Comparative Study L W Edwards
and J Lynwood Herrington, Jr2 (Venderbilt Umv ) pre
gent results of performmg vagotomy as an integral part of
duodenal ulcer operatiops n 121 patients durng 1946-51
Of 17 patients who had vagotomy alone, 1 died of unrelated
cause, m the other 16 results were excellent in 44%, satis.
factorv 1n 25% and poor m 31% Of 39 who had vagotomv
with gastroenterostomy, 1 died, and follow up of the others
disclosed 605% excellent, 29% setisfactory and 10.5% poor
results Of 81 who had vagotomy and pvlorectomy, 1 died of
unrelated cauvse, and follow up of the other 80 disclosed 80%
excellent, 10% setufactorv and 109 poor results. OF 34
who had vagotomy with antrectomv 4 died, and follow np
of the other 30 disclosed B3% excellent, 7% satafactory and
10% poor results

Gastric retention 1s the chief problem after vagotomy alone
for duodenal uleer Among objectionable features of vagot
omv with gastroenterostomy is the creation of a dual route
of emptving from the stomach—a posmble sonrce of unde
sirable mide effects An fncrease m pvloric tone mav plav an
unportant role i symptoms The presence of a well fune
tioning gastroenterie stoma precludes adequate filhng of
the duodenal balb on radiologme exammation, therebv eom
pheating the evaluation of uleer healing The operation fails

(") A, Sarp 197 8 3843 Jone 1933
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to remove the pathologic lesion. Vagotomy with pyloree
tomy gives excellent results but does not remove the antral
phase of hydrochloric acid secretion Vagotomy wrth antral
regection 18 probably the beat operation for duodenal ulcer
in that i1t removes both the cephalic and the antral phases
of hydrochloric acid seeretion This reduction of peptie ac
tivity to a mimmum should reduce recurrent ulceration.
The operation has the added advantage of preserving the
storage function of the stomach Patients examned five
years after vagotomy with antrectomy have shown no detm
mental effects resulting from ablation of both phases of
gastric secretion

Efforts should be made to sever completely all branches
of the vagus nerve Antral resection 18 carried out proximal
to the region of the mecisura angularis The operation entails
removal of slightly more than the antral segment and pro-
vides & 35-40% resection A Billroth II tvpe of reconstruc
tion 18 then carried out

Improvement of 1809, in Five Year Survival Rate of Pa-
tients with Oarcinoma of Btomach According to Waltman
Walters and Joseph Berkson3 (3ayo Clinic), flve year sur
vrval rate among all patients with carcinoma of the stomach
exammed at Mavo Clime 1n 1940-49 18 14%, compared to
5% 1m 1907 16 Durmng that time the number of patients
who underwent laparotomy has increased, as have the num
ber of rescctable lesions the number of patients who sur
vived resection and the percentage of total gastrectomies.
The 5 vear survival rate after gastric resection has mereased
from 202% 1n the 1907 16 serics to 34 8% m the 1940-49
group and 10 year survival rate from 217 to 26 7% The
merease In the number and magnmitunde of surgical proce-
dures and the striking reduction of the operative risk have
been due to improvements in diagnoss, pre and postopera
tive treatment and operative techme Improvements m rais
mg the patients nutmtional status, replacing electrolvte
loss, anesthesiology use of oxigen, blood, antibioties and
m surgcal techmie have all contributed to the mereased sur
vival rate

The rate of resectability was 25 5% when calculated 1n

(3) Ann. Rurg 137 884 890 Jooe 1953
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all patients with cancer of the stomach exammed 1n 1907-38
This rose to 44% wn 1940-49 Mortahty for subtotal gasiric
resections for cancer dropped to 79% m 1951, and m 62
cases of total gastrectoruy for 1948-50 to 129% Eien with
these operations of greater magnitude, 40% of all cancer
patients examined survived gastric resection or totsl gas-
trectoms 1n 194019 as agamst onhv 22% m 1907 16

Further smprovements m lougevity statisties doubtless
will depend on earlier recognition of the presence of the
malignant gastric leston and getting the patient mto the
hands of the surgeon when the lesion 18 still resectable

Vagotomy in Trestment of Peptic Ulcer Paul Banzett
(Pans) states that, slthough tagotomv hag g verv efficrent
action on peptie uleer of the stomeach or duodenum, he does
not usge it routinely Gastrectoms 18 preferred when the
patient fails to respond to medical therapv The mortalty
rate 1s sbont 1% and about 85% of patients have excellent
results Vagotomys should be reserved for certain selected
cages (1) In recurrence after gastrectomv or gastroenteros-
tomy, another resection 1% done 1f 1t war not done correetlv
before and 1z followed bv a vagotomv (2) Stomal uleer
after gastroenterostoms 18 treated bv gastrectomrv, jejunee
tomv and vagotomv, mn that order (3) In difficult duodenal
uleer which 15 situated far to the right so that removal
wonld endanger the common duct, vagotomv 18 combined
with gastroenterostomy

Vagotomy 13 not done for gastric ulcers beeause of the
danger of carcinoma when the uleer 18 located on the lesser
curvature

Olinical Analysis of Billroth I and Billroth I Subtotal
Gastrio Resections Horace G Yoore, Jr., Ralph J Schlos
wer Jobn K. Stevenson, Henrv N Harkwms and Hildmg H
Olson® (Umv of Washington) report 104 Billroth I and
135 Billroth II subtotal gastrectomies performed duning
194852 The two series were ecomparable from the stand
pomnt of age sex, duration of discase and indieations for
smrgery

The extent of rescetion was determned by measunng the

(1) Fostgrad. Med. 13 P1-4PI June 1933
{3) AMA Arch Burg. 67 4 2+ July 1833




330 GENERAL SURGERY

areas of patterns of the residual stomach and the actunal
stomach removed with the polar plammeter In 24 of the
Billroth I resections the distance from the entrance of the
common bile duct at the major papilla to the severed end
of the duodenum wes measured The average distance was
58 em., ranging between 2 and 8 em. No sumilar data wers
available for the Billroth IT series.

Pulmonary complications and wound infections were the
postoperative complications most commonly encountered.
Hospital mortality mn the Billroth I group was 3 8% and
n the Billroth IT series, 74%

Follow up dete indicated poor results 1n 6 5% of 92 Bill
roth I patients and 25% of 76 Billrotk II patients The mor
tality rate, when himted to peptic ulcer patients, was 2.2%
m 91 Billroth T cases and 8.2% 1n 122 Billroth IT cases Of
the Billroth I group none had recurrent uleers. In the Bl
roth I series three patients had recnrrent ulcers and two
others had symptoms of marginal ulcer, not proved In the
Billroth I group 74 8% either maintained or surpassed their
operatrve weight compared with 534% in the Billroth i
group None of the Billroth I and only two of the Billroth I
group had severe dumping By strict criteris, 405% of the
Billroth I and 44.3% of the Billroth IT group had some
symptoms of dumpmg

The eriticisms usually made of the Billroth I operation
are ecritieal angle leakage stomal obstruction, madequacy
of resection and inappheability to duodenal uleer However,
an average of 72% of the stomach was resected m the 32
cases m the Billroth I group which indicates the criticism
18 not justified The Finney end to-mde modifleation of the
Billroth I procedure 18 now msed when it 18 necessary to
leave the ulcer or ulcer scar in the duodenum. Advantages
of the Bullroth I operation are it 1s faster and essier, it
prevents duodenal stump blowout, the entire operation is
performed m the supramesocolic compartment of the ab-
domen the duodenum 18 probably more resistant to peptic
uleeration than 1a the jejunnm more nearly normal gastro-
mtestinal function occurs, and acid in the dnodenum sup-
posedlv mhibits gastric seeretion.



STOMACH AND DUODENUM 331

Surgical Procedures for Peptic Uleer Critique of Com
mittes Report. Keith S Grimson® (Duke Univ) favors va
gotomy with gnstroenterostomy after seven years of trial,
and thereby differs with the Committee on Surgical Proce
dures whose report in November 1952 favored subtotal
gastrectomy

Vagotomy with gastroentcrostomy s associated with less
risk because of its lesser magnitude and because digeased
tissucs can be avoided Its use when resection would be
difficult reduces the mortality rate The difference between
rates of 05% for vagotomv and 1% reported for resection
means that resection 1n preference 1 vagotomy and gastro-
enterostomy has resulted 1 death of 1 patient in 50, which
18 justifiable onlv if surviving patients are much 1mproved
after resection

No great difference between the treatments was recorded
for relief of ulcer pamn Satisfaction with vagotomv and
gastroenterostomy equals that with mimumal gastrie resec
tion, but not with maximal resection

For postoperative hemorrhage, average percentages for
mimmal and maximal resechon together indicate that 4.3%
of patients who had not bled before operation had hemor
rhagen, whereas only 2 1% hemorrhaged after vagotomy and
gastroenterostomy Similarly the average of percentapes for
resection m patients who had bled was ugher (8 6%) than
for vagotomy and gastroenterostomv (65%)

Data concerning weight were not available from the ques
tionnaire on resection. However, the comment ‘“incidence
of weight gan at the end of two years of follow up was
higher after vagotomy plus gastroenterostomy than follow
mg vagotomy plus resection,” has xome beamng It would
seem that physicians contemplating resection in malnour
1shed patients assume an added responmbility of possible
further weight loss

The lower mncidence of dumping svndrome after vagotomy
and gastroenterostomv balances the slightly greater inej
dence of diarrhea after this procedure The percentages of
patients able to work after resection are slightlv lower than

(8) Gartroenterology 24175 20 Jume 1953
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those after vagotomy and gastroenterostomy With regard
to satisfaction with the procedure, there 18 no evidence that
subtotal gastrectomy 18 superior

Use of vagotomy for certain uleer problems, particnlarly
Jejunel nlcer, and of resection for others, gastric ulcer or
exsangumating hemorrhage, seems justified and 1s becom
g common Difference of opimon exists as to which proce
dure should be used for duodenal uleer In view of the lesser
mortality risk and comparativelv favorable results, vagot
omv and gastrojejunostomv could be used advisedly

Bleeding Peptic Ulcer Harrv C Saltzstemn, durray 8
Mahlin and Schavel R Schemnberg? (Harper Hosp., Detroit)
report 402 cases of upper gastromtestinal bleeding durmng
1947-51 which ncluded 278 (69%) duodenal uleers, 53
(13%) gastric uleers, 12 (3%) margnal ulcers and 59
(15%) undiagnosed During the five vears there were 1,867
hospitalizations for peptic uleer Thus hemorrhage from
peptic ulcer accounted for 25% of the total admssions for
ulecer

Of 843 patients with bleeding peptic ulcer, §0% were
treated medicallv and 20% surgreally Medical mortality
was 51% and surgical 59% Of the medieal deaths, 64%
were caused by myocardial infarct or cerebrovascular acc
dent Bleeding m the age group below 45 1s less, but 18 bv
no means negligible In this sertes, 2 of the 18 who died were
under 45 Of these 18 14 (78%) had hematemess and 4
(22%5) had melena alone Pvloric obstruction did mnot n
crense the serionsness of the bleeding Perforation was s
sociated in five patients Three died n shock from uncon
trolled hemorrhage in the medically treated group Death
due to gastric uleer 18 almost three times as frequent as
1t 18 1n duodenal ulcer patients

The aum 1n treatment of upper gastromtestinal hemor
rhage 18 largely to avert the 11l effects of anoxia Sufficient
blood must be given to prevent anoxia of the liver pri
manh  the mvocardium and bram. The dectston to operate
does not have to be made in 48 or 72 hours if the patient
can be mamtaimmed withount anoxia There 18 great advantage

(T) Arch. Borx 6 29-42 July 1083



STOVACH AND DUODENUM 333

if anemia, blood loss and eclectrolvte imbalance are cor
rected preoperatively

Hemorrhage 18 most treacherous when bleedng lasts for
a few davs, stops, then starts agamn, especially 1f shock en
gues each time These patients are bleeding from an open
posterior vessel and are hable to have sudden hemorrhage
Such patients should be operated on It 18 not necessarv to
have n long or even recent history of peptic nleer to have
massive hemorrhage from 1t, especially 1n patients past 60
Between 10 and 15% have no ascertamable previons historv
of uleer

A certain small percentage comes to operation swith the
bleeding nndiagnosed and ulcer will not be found. There 18
difference of opimion as to whether resection 18 indicated
m these cases TUncontrollable postoperative hemorrhage
frequentlv comes from the duodenal stump but mav come
from the anastomotic guture line, and manual evacuation of
clots from the remdual gastric stump mav permit the stom
ach to contract sufficiently to arrest the bleeding

Qastroenterostomy with Resection of Vagns Nerves in
Treatment of Adherent Duodenal Ulcers N Blixenkrone
Aeller8 (Umv of Aarhus) performed gastroenterostomy
with resection of the vagus nerves in 28 patients who had
denselv adherent duodenal ulcers with inflammatorv nfil
tration. Immediate results were good Follow up 14 months
to 4 vears after operation disclosed that 6% of patients had
no gastromntestmnal gymptoms and 14% had only mild svmp-
toms. Tn 11% (8 patients) the result was poor, one patient
had to be reoperated on for dumping svondrome and one for
gastrojejunal ulecer, in one the duodenal uleer failed to
heal. The operation considerably reduced the output of gas
tric acid, & result conmdered to be important for a favor
able end result

In all 28 patients lengths of the two main vagus trunks
and 1n 13 patients one or more accestorv nerve fibers were
also resected An msulin test performed 10-14 days after
operation showed a strthing mcrease 1 acid secretion n
three patients, as did follow up mn seven patients This tras

(#) Acta chir scandinav 105 33-44 1953
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attributed to farlure to achieve complete vagotomy because
of anatomic variations m vagus distribution, some fibers
may traverse tho diaphragm at a distance from the esophag
eal hiatus and others may be buried 1n the esophageal wall.
The possibihity that sympathetic nerves to the stomach con
tain cholinergie flbers must also be considered The fune-
tion of these fibers may be increased after the resection of
the mam vagus trunks No correlation could be demonstrated
between the result of the insulin test and the clmical result.
The reduction 1n acid production obtamed by vagotomy 18
nevertheless considered important

The prmecipal procedure in surgical treatment of duo
denal ulcer should be extensive gastric resection, preferably
by Polya’s method But 1f the ulcer 18 densely adherent or
surronnded by considerable inflammatorv mflltration, so
that gastric resection would mnvolve too much risk of m
Jurv to the common bile duct or defective closure of the duo-
denal stump, gastroenterostomy with resection of the vagus
nerves 18 mdieated It must be emphasized that in the
vagotomy, which should be performed m close conformity
with the directions given by Dragstedt, every precaution
must be teken to interrupt all accessible fibers of the vagus
nerves

Antrum Motility as Stimulus for Gastric Secretion Leater
R Dragstedt, Harry A. Oberhelman, Jr, Jose M Zubiran
and Edward R Woodward® (Umv of Chicago) describe tho
effects of various procedures on the total output of gastric
juice from a Pavlov pouch mm & dog After the pouch was
constructed 8o that the nervous, gastric and mt
pheses of gastric secretion could operate the hydrochlorie
output was normal and averaged 147 mEq /day When the
antrum of the stomach was oxteriorized by transplantation
mto the abdominal wall without interference with the blood
supply along the greater and lesser curvatures, o that the
nervous and intestinal phases of gastric secretion slone re
mamed the output of HCl deercased to 48 mEq /davy This
would suggest that the antrum 1s by far the most important
factor 1n provokmg the secretion of gastric juico from the
usnal type of Pavlov pouch When the bridge connecting

(8) Castrenterology 4 71 8 Mar 1053
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the Pavlov pouch with the main stomach was divided, there
bv gevering the vagus mnervation and converting 1t mto &
Heidenhain pouch go that onlv the intestinal phase of gas-
trie secretion remamed, the average output of HCI was
15 mEq /dav

When the exteriorized antrum was transplanted mto the
colon the average acid output from the denervated pouch
was almost as great as when the antrum wag present 1n 1ts
normal location and the vapguns nerves to the pouch were
intact This would suggest that stimulation of the antrum
18 not necessarilv due to food or the primarv products of
digestion, since these had been largelyv removed from the
contentg of the colon The resection of two thirds of the
transplanted antrum produced a striking decrease m acid
output to an average of 29 mEq/dav The orizmal blood
supplv to the antrum transplant was then divided so that
the antrum vwas nourighed onlv by newly formed blood ves
sels from the colon The portion of the colon that contamned
the tramsplant was converted into an 1solated fistala open
at both ends, so that all traces of food and feces could be
removed by washing Under these conditions the secretion
of gastric jmce from the 1solated denervated gastrie pouch
decreased to an average 10 mEq /dav However, when the
distal end of the 1s0lated segment of colon was occluded so
that some tension could be developed as a result of pemn
stalsis the secretion of gastrie jmice was strikinglv ncreased
to an average free acid output of 72 mEq /dav The mtra
luminal tenson developed by perstalsis in the 1solated seg
ment of colon 1n response to the obstruction was probably
an effective stimulant to antrum function.

It 1% concluded that the hormonel or antral phase of gas-
trie secretion 1x most important the nervous phaxe zome
what less and the itestinal phase least mmportant m pro-
voking the secretion of gastric juice from a Pavlov acces-
sorv stomach pouch. The mpmficance of thix finding as a
possible explanation for the meresse in gastrie secretion
accompanving prloric stenosis 1n man 18 suggested

Helation of Gastric Ulcer to Oarcinoms of Btomach 15 dis
cussed be Samuel F Marshallt (Lahev Chime) Of 411 eon

(1}  Amn. Sarg 137 2#1 903 Jume 1923
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secutive cases of gastric uleer 1n which surgical resection
was performed, 15 8% were malignant. It 13 the author’s
opinton that there 18 not enough histologic evidence to war
rant a conclusion that manv ecarcinomas develop from a be
nign gastrie uleer, and 1t 18 1mprobable that such an origin
acconnts for more than 5% of gastric cancer A more prac
ticel assumption 1s that an ulcerocancer mav be mistaken
for 8 benign ulecer and continuation of medical therapv
mayv result in dangerous delav of treatment of gastric ma
lLignanev In this group the mortality following gastrie re

.3 — 8t of o t
Fle. (nght) —Maligrant gastrie ulcer Bita of origln Wmm

4 bown_ Compare percentares in thess areas With those
(Courtesy of Marshall 8. F  Ann. Surg. 13 891 903 Jums, 1983 )

section for bemgn gestric ulcer was 2 2%, but the mortalitv
from unrecognized gastrie eancer 18 100%

The recent onset of an uleer large size of lesion, location
on the greater curvature or prepvloric area, progressive
ehnical course histamine-fast achlorhvdra, prepvloric ob
struction and permistent occult blood in the stool with m
crease 1n the size of the lesion during treatment are strong
evidences of the possibiitv of mahgnant degeneration or
of presence of ulcerocancer Although there are mamy
pathognomome migns of malignant disease 1n an nlceratng
gastric lesion there are no pathognomonic eriteria that an
ulcer 15 bemign. Gastric ulcers have occurred at the Lahey
Chinte m the ratio of 1 gastric ulcer to 12 duodenal ulcers.
Carcinoma 1s less hikelv to develop in patients with duodenal
uleer and coexistent gastric uleer than in those who had
no stomach disease The sex ratio 1n bemign uleer was 27
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males to 1 female and with malignant uleer 28 to 1 The
location of the ulecers 18 shown 1n Figures 82 and 83

Patients undergoing medical therapv for gastric ulcer
should be hospitahized and, after a period of well controlled
medical therapy, thev should becomo svmptom free, the
uleer should decrense progressively 1 size, there should be
absence of occult blood 1n the stools, and examinations with
the x rav and gastroscopy should show that the ulcer 1s
completelv epithelinhized If the uleer fails to heal or recurs
or 1f malignant disease 13 1mpossible to exclude operation
should be performed as soon as posstble, 1n most eases this
should be gastric resection, providing the patient’s condr
tion permits

Routine surgical treatment of all eases of uncomplicated
gastric uleer 18 not recommended and 13 undesirable, 1n a
considerable percentage of cases 1t cannot be regarded as a
prophilactic measure agamnst development of earcinoma.
Although 1mmediate operation 1n every case of gastric nlcer
18 not advocated, Marshall feels that & higher percentage,
probably 50% or more, of chronic gastric ulcers should be
resected smce an appreciable number have been found at
operation to be malignant Temporizing with a nonhealing
uleerating lesion of the stomach involves serous risk to the
patient and 18 completelv unjustified

Gastric Ulcer and Gestric Cancer I S Ravdin and Robert
C Horn, Jr,2 (Univ of Pennsvivania) state that gastric re
section 15 at present the onlv therapeutic method which
offers hope in gastric cancer Results are best when the
mahgnanev 15 limited to the stomach and has not extended
to a smngle perigastric node under these circumstances
hope for five vear survival 18 approximately 50%

It 18 frequentlv tmposmble to distingmish between a bemgn
2ad & mahgnant gastric ulcer Roentgen evidence of healing
8 of limted diagnostic value sinee 1 certamn 1nstances
such a circumstance 18 associated with actively growing can-
cer cells filling a previouslv demonstrated crater All too
often gastroenterologsts and internists indicate to the pa
tient that 1t 18 safe to trv several periods of medical therapv
becanse thev are reasonablv sure that the lesion 1s bemgn

(2} \on. Sary 137:904 910 June 1953
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despite the fact that the most experienced gastromtestinal
gsurgeon 18 very often unable to tell with accuracy whether
the lesion 18 beugn or malignant even after he has exposed
and palpated the lesion.

Most (77%) gastric ulcerations, benign or malignant, o¢
curred on or mvolved the lesser curvature of the stomach.
One fifth of gastric ulcers are malignant no matter where
they occur Of 44 instances in which the preoperative diag
nosis was carcinoma, the diagnosis was established a8 can
cer m only 19 (43%) Of 99 patients who were operated
on with the presumptive diagnosis of gastric uleer, 11%
subsequently proved to have carcinoma of the stomach. In
others, an uleer thought to be in the duodenum vwas found
mn the stomach at operation

Because cancer may eventually develop in 10% of bemgn
gastric ulcer patients and because of the diagnostic errors
and prolonged medieal trials the authors believe that gas-
tric uleer should be regarded primarily as & problem for
the surgeon, provided radical gastric resection can be per
formed with a satwsfactorily small operative risk. The op-
eration performed should as a rule be the same with respect
to the omenta as that followed for lmown eancer They are
convineed that the answer to gastric cancer 18 not total gas-
trectomy but the earliest removal possible of neoplasms
which may become cancer the radical resection of all gas-
trie uleerations when they are diagnosed and, when theso
objectives have not taken place radical excision of gastrie
cancer before metastasis has occurred.

Only by continually pomnting out the more satisfactor?
survivel rates when the cancer 1 still hmited to a smell
portion of the stomach without Ivmph node metastases can
the statement be offset that the prognosis of gastric eancer
18 80 bad that the few weeks’ or even months’ delav oced
soned by trial of medical therapv really makes no daffer
ence 1n the ultimate outcome

At the Hospital of the Univermity of Pennsgvlvama D2
tients with gastric nleer are now sent to the surgeon It is
the onlv way that the end results of gastric cancer can be
mmproved If gerial sections are cut through these uleers
the earlv cancers will be found The end results of gastric
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cancer can be 1mproved without total gastrectomies or anv
thing elsc except a radical resection i the early stages of
gastric carcinoma. The authors are operating on everv one
of the gastric ulcer patients sent to them

Pain in Ohronic Gastric Ulcer Basic Anatomy and Mech
anism. Using local anesthemz to anesthetize the abdominal
wall and stomach, V J Kinsella3 (Sydnev) studied the
pamn senmtivity of the stomach and believes that pamn from
uleer of the stomach, ke pam from ulcer of the leg, 18
Que to stimulation of nerves 1n the mflamed tissues, bv rse
m local tissue tension and bv irntating chemieal changes.
Studies were made of 22 gastric ulcers removed bv partial
gastrectomy Both rolled-edge and sloped edge uleers were
seen, the gaps bridged by the four layers of Askanarv,
the lenkofibrinous mnermost, then the eosmophil necrotie,
the granulation and the flbrotie

The nerves form two groups, those of the edge and those
of the gap The nerves of the edge belong to the mvogastric
and sobmucous plexuses They are embedded and sealed off
m the anatomiec layers and are inaccessible to intragastrie
acid. Thev are two to three times more numerous and larger
than normal, forming “end bulbs” akin to those in an am
putation stump The nerves of the gap are inconstant and
when present are embedded in the pathologe lavers. Their
destruction 18 more gradual The nerves are destroved be
fore the floor of the ulcer reaches them and their remnants
are separated from the gastnc contents bv lavers mrenmble
to acd.

Uleer pamne are due direetly to mmflammation and neither
acid nor uleer 18 necessarv for their production The wnleer
1tself 1n 1ts full thickness 18 the chief mte of pamn. The pam
due to inflammation fluctuates with local hemodvnamies,
the most striking fluctuation being the relief which follows
food This causes, through incresxed function, decreased
vascular pressure and relaxation of postural tone Alkalis
open the surrounding vascular stream bed by 1nereamng
sceretion and therefore bleod supplv and by relaxing the
postural tone Acid mav cause pan by mereasmg the tone
m the tender area Although motor activity, including

(3) Lancet * 353361 Awg. *2 1953
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spasm, 18 not the primary cause of uleer pam, 1f excessive
1t may cause pam by squeezing tender tissue Waxmg and
waning of nleer pain and exacerbations before hemorrhage
or perforation are due to acute exacerbattons of the chronie
mnflammation.

The hypothesis that acid acting on nerve endings causes
pain 18 untenable as 1t ignores gastric pan with achlorhy
dria, with deep narrow uleers admitting no acid, antrom
gastritis, exacerbation before hemorrhage and perforaton,
and seasonal variation in pain Alany patients with uleer
pam have no nerves in the ulcer floor some have no aeid
and some even have no ulcer

[This very interesting study shonld come to the attention of all those
interested in both the physiologlc and clinical aspects of gastric nleer —Ed.]

Vagotomy as & Prophylactic and Curative Procedurs in
Peptic Uleer According to Waltman Walters and Donald
P Chancet (Mavo Chme) vagotomv is not indicated 1o
treatment of gastric ulecer since partial gastrectomy gives
excellent results, has only a 2% operative risk and uleers
tion never recurs Evaluation of vagotomy, therefore should
be confined to mse 1n duodenal uleer

To provide a basis of comparwson 1t 18 noted that gastro-
enterostomy was performed extensively m the twenties
for duodenal ulcer The operative risk was 1% or less and
the recurrence rate 4-656 Gastric resection was later used,
with 90% excellent results, a 2% recurrence rate and 2
hosgpital mortalhity of 1.5%

Vagotomy alone has given excellent results i onlv 64%
with failure to heal or recurrence 1 16% The results wonld
perhaps be better 1f all the vag: could be eut with more
certainty and if there were a more accurate test of com
pleteness of vagotomy than 18 avalable i the insulm test.

Addmg vagotomy to gastroenterostomv not onlv has failed
to reduce the meidence of recurring uleeration but has pro-
duced motihitv disturbances such as nausea, fulness and
diarrhea 1 10-17% The risk of gastroenterostom with
vagotomv and the risk of gastric resection for duodenal
uleer are similar Vagotomv plus pvloroplasty has largel

(4) JAMA 153993007 “Nor 14 1953
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been abandoned 1n favor of gastroenterostomy and vagot
omv

Vagotom 13 & great contribution to the treatment of re
curring uleer, especially after gastric resection. Healing of
the uleer occurred after vagotomy 1 705% of 78 cases of
gastrojejunal ulcer after gastrectomv and m 77 8% of 27
cases 1 which the ulecer followed gastroenterostomv Gas
tric resection alone gave excellent results m 86 5% of 111
cases of gastrojejunal ulcer after gastroenterostomv Va
gotomy 1n these cases, however, has onlv a 1% operative
riek and produces a far better result than another gastric
resection

Except 1n gelected cases, simultaneons vagotomy and gas-
tric rescetion are not performed at the Mayo Clinie because
of the persistent tronblesome disturbances in motihity and
because of the low recurrence rate of 29 after gastric re
section alone Vagotomvy combined with gastroenterostomy
has been used for muddle aged men with high concentra
tions of acid and large duodenal ulcers when the risk of
removal or of allowing the unlcer to remam as a part of a
gastme resection was igh

Experimental Assay of Operative Procedures Used Olini
cally for Peptic Ulcer Edmund A. Kanar and Henrv N
Harlons® (Univ of Washington) 1nvestigated the ulcero-
genic potencies of the three phases of gastrie secrefion 1n 58
dogs through use of a new operative preparation. The dogs
were prepared bv four different methods (1) three phase
(cephalic hormonal intestinal) total parietal cell pouch
dramed by a penstaltic jejunal fistula mnto the duodenum,
(2) two phase (hormonal mtestal) total parietal cell pouch
dramed bv a peristaltic jejunal fistula mto the duodenum
and the vagus dimded (3) two phase (cephalie mtestinal)
total parietal cell pouch drained bv a peristaltic jejunal
fistula mnto the duodenum and the antrum excised with eon
tinuitv of the food passage established by eardioducdenos
tomy and (4) one phase (intestinal) total pametal cell pouch
dramed bv a penstaltie jejunal fistule into the duodenam
with the antrum exeised and the vagus divided In group 1,

(3) West. J Surg 81 8 968~ December 1953
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100% of the dogs had ulcers and the average survival was
40 days, mn group 2, 100% of the dogs had ulcers and the
average survival was 59 days, 1 group 8, 45% of dogs had
ulcers and the average survival was 76 days, and n group
4, 5% of dogs had ulcers and the average survival was 33
davs The study indiecates that the antral phase of gestrie
secretion 18 the most sigmificant 1 the produectzon of pephic
uleeration 1 dogs

The effects of gastrojejunostomy alone and of vagotomy
with and without gastrojejunostomy on the chemical phase
of gastric secretion were quantitatively determined Gastro-
Jejunostomy of the main stomach 1n 11 dogs produced an
average merease of 97 8% in the free HCl output of a de-
nervated (Heidenhamn) gastric pouch. Vagotomy of the
man stomach m 11 dogs resulted 1n an average mcreasé
of 226% in the fres HCl outpnt of & sumilarly denervated
gastric ponch. Supplementary gastrojejunostomy of the
vagotomized stomachs m five ammals gave an inconstant
change 1n Heidenhain pouch secretion and failed to return
to free HCI output to the prevagotomy levels

The merease 1n the hormonal phase of gastrie secretion
as measared by the output of the Heidenhain pouch after
gastrojejunostomy to the mam stomach may be due to (1)
loss of part of the duodenal acid inlubition of gastric secre-
tion due to diversion of the acad chvme away from the duo-
denum, (2) mereased antral stimulation resulting from
repetitious passage of food thromgh the duodenum and af
ferent hmb of the imtestinal loop back nto the stomach,
(8) increased regurgitation of alkaline duodenal jmces mto
the stomach via the gastrojejunostomy causing an nereased
output of HOI to maintamn a constant acidity 1n the stomach,
and (4) prolongation or intensfication of the miestinal
phase Further studies are being conducted to determne the
exact mechanism

Bubtotal Gastrectomy for Duodenal Uloer Report of 46
Consecutive Oases Pacifico C Yap and Leon Sabas8 (Umv
of Santo Tomas) operated on 46 men, aged 27-56 (average
20), most of whom had symptoms of duodenal ulcer for 10-
20 vears. Indications for surgery iere intractable uleer

(6) Thilippiee J Surg 8 03-100 Beptember 1933
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(25 cascs), obstruction (11), hemorrhage (5) and acute
perforation (56) Preoperative preparation included corree
tion of flmd and eleetrolyte 1mbalances, complete blood,
urine and stool examinations, x ray of chest and gallblad
der, ECG study and blood chemstry when indicated A
Levin tube was nserted the morning of operation. Spinal
anesthesia was used. All patients had a three fourth or
four fifth resection of the stomach On most, a retrocolie,
Polva operation was done, with exclusion of the ulcer

There was no mortality Postoperative management n
cluded use of fluuds, electrolytes, gastric aspiration and
vitamins Earlvy ambulation was encouraged. Most patients
had an uneventful postoperative course One patient was
operated on for an acute perforation of either the duodenal
stump or the excluded uleer Follow up study of two months
to five years revealed that 41 patients had satisfactorv re
sults and 1 an unsatisfactory result, 2 died of unrelated
diseases, and 1 was lost to follow up It 18 concluded that
three fourth or four fifth subtotal gastrectomv 1s the opera
tion of choice for chrome dunodenal ulecer Removal of the
uleer 15 desirable but not absolutely necessary

Bequelae of (Gastrectomy K. Bowman? investigated, by
roentgen studies, the relationship between gastric emptymg
and the time of dumping syndrome 1n patients who have
had Billroth IT operations with retrocolic gastroenteros-
tomy

The first symptoms appeared soon after the stomach be
gan to empty 1ts contents In some patients, as food passed
through the bowel, subjeative disturbances increased simul
taneously with & 10-30 mm. drop in blood pressure and a
20-30% increase 1n pulse rate These disturbances subsided
gradually but recurred sometimes when the stomach was
empty Some patients had regurgitation or vomiting of bile

Increased demands on the bowel's digestive work, from
the presence of undigested food, canse congestion of blood
n the abdommal viscera The resulting disturbances, which
are similar to symptoms of shock, dimimish or dissppear
when the paticnt hes down.

The go-called late dumping svndrome 13 relieved by bilx

(7)  Acte chir seandlmy 105 424- § 1053
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ary vomuting which empties the stomach, The afferent loop
1 & Billroth IT operation may behave a8 a temporary closed
loop which empties retained bile and pancreatic jmee only
after the stomach 18 empty Simultaneous study of gallblad
der function showed a powerful contraction of the gall
bladder after the stomach was empty 1n some patients.
There may be hypoglycemia, which 1s relieved by ingestion
of carbohydrates. Blost patients have a permanent and gen
eralized feeling of discomfort and lack of appetite and
aversion to all food after gastrectomies, which 18 diffieult
to overcome Achlorhvdria and changes 1n the gastrowntest:
nal flora are factors in the origin of the aforementioned
troubles

One concern of dietetic treatment for the dumpmng syn
drome 18 to identify and avoid foodstuffs that are most
hkelv to cause symptoms The patient 18 permitted to eat
Just what suits hum AMilk, cream, eggs and sweets are ust
ally badly tolerated, a fact which should be stressed to the
patients The more ambulant the patient and the more he
drinks with and after meals the sooner these digorders pass.
However, when subjective disturbances do occur they are
often severe Bordeanx type wines, because of their appetiz
mg stimulating and astringent qualities, are & surtable
mealtmme drink for manv patients and also a real medicine
Medieines which prevent drop in blood pressure and coun
teract the tired feeling following meals usuallv have good
effect 1 patients with severe dumping Antihistamines have
a prompt effect on the stomach’s intolerance to bile and
duodenal contents

Debiity with concomutant tendency to infections 18 &
gerious compheation. The cause 15 deteriorated digestive
ability 1 connection with a constitutional asthema and 2
possible adrenal insufficiency Calcium defleienev 18 prob-
ably common

{This work is both Interesting and important becaase it is the first xyay
study of the so-called “dumping™ syndrome to be reported.—Ed.]



THE SMALL INTESTINE

Side-to-Bide Intestinal Anastomosis Gomplicated by Ulcer
ation, Dilatation and Anemia Physiologically Unsound Pro-
cedure D Kay Clansond (Stanford Umv ) reviews the
literature and presents a case The chief complants of pa
tients 1n order of frequency are given in the literature as
(1) erampy abdominal pamn, (2) tiredness, (8) nausea, (4)
distention or a mass, (5) epmodes of diarrhea, (6) weakness

Fig 84 —Marked dllatation of prorimal loop Btippled wrea denotes nleemtion aite
{m) 05 cm.=1cm) (Courtesy of Clawson, D Surgery 341 54 257 August

and (7) mability to gain weight The tiredness 18 associated
with anemia, usnally macrocytic

Bov, 14, was hospitahzed after having lethargy for one month
At age 4 he had had approximately 9 1 of 1leum resected from a
pomnt 20 1n above the ileoecenl valve for a huge bleeding hemangm
oma. A mde-to-mde anastomoms, approximately 7 em., wns done He
bad been well until onset of the present illners.

The hemoglobin level wons 8.5 Gm./100 ecc, packed eell volome
20%, mean corpuscular volume 05 £., mean corpusenlar hemoglobin
19 k2 and mean eorpusenlar hemoplobin eoneentrntion 20% There
was oecnlt blood in the stool. Banum enema and gastrointestinal
x rave showed a large arca m the right lower quadrant which ap-

eared to be filled by at lenst one and posmbly two widely dilated
oops of howel Laparotomv was performed after tronsfumon of

(8) Surgery 34 o4 §7 Awgust, 1953
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1,600 ce. blood. There was no reenrrent hemangoma At the mte of
the anastomosms the proximal limb was greatly dilated and the distal
Lmb normal The anastomoms was patent, the opening 8-4 1n. long
The anastomoms was resceted with approximately 3 m. of small
bowel on each mde, and an end to-end anastomosis was performed
(Fig 84) The spectmen showed large marginal uleerations. Post
operative course was uneventfol.

There 18 overwhelming evidence in favor of end to-end
anastomosig a3 the most phvsiologic operation

[The informsation contained in this article has been well known for a
Jong time—Ed.]

Massive Reseotion of Small Intestine Six Year Follow
up Btudy 18 presented by Jacob K. Berman, Elmer D Ha
begger and Elmer Billings? (Indianapolis Genl Hosp )

In & woman, 51, the ceeum 10 cm of the asecending eolon and the
entire small intestine (530 em ) exeept for the duodenum and
em. of the jejunum were resected 1n 1047 beeause of thrombosms of
the supenor mesenteric artery with masmve infarction of the 1
testine An end to-mde anastomosis was mgde between the proxmal
jejunum and the hepatic flexure of the ecolon. After surgery she
complaned of frequent stools, mmstme dwstention, flatulenee and

exs Stools avernged 12 15/dav and caused reetel rrmtatron,
tenesmus and anal discomfort Weght decreased from a preopera
tive 200 1b to between 146 and 160 lb In 1848 she was found to
have anema and a mepaloblastic hone marrow but no free aad 10
gastnie contents, In 1050 she was hospitalized because of extreme
weakness, extreme disrrhea reetal rmtation and soreness of her
tongme Blood pressurc at that time was 140/90 as agninst 270/160
preoperatively Becruse of the megaloblastic eondition of the sternal
marrow, the absence of free aaid 1n the gastnic juice anems and
scvere glosntin and wenkness, pernicions anema or at least a maero-
eytic anemua due to nonabworption of food was suspected. She was
given b &z vitarun Bu intramuecularlv Improvement was rema
able stools assumed normal consstency and were redueed to four
or five a day Reetal 1rntation disappeared, and the blood picture
returned to normal Gastrie analyms with hstamne stimalation in
1952 ruled ont permcious anemis. Maeroevhe anems due to mal
nutntion based on poor absorption of food was diagnosed. After
the correetion of anemua, the blood pressure rose to 200/100

This 15 believed to be the firat case of macrocytic anemia
reported after massive resection of the small intestine

Leskage and Reflux in Ureterointestinal Anastomosis
I. Free Peritoneal Graft, Frank Hinman, Jr1 (Umv of Calt
forma) attempted to decrease chances of leakage and reflux

(9) Am. J Digest Dl 20 152 158 June 1953
(1) J trol 70 410-428 SHeptember 1983
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bv applymg & free graft of paretal peritoneum directly
over tho site of implantation A 2 X 2 em square of parietal
peritoncum with or without faseia was excised from the
edge of the wound, perforated at the center and threaded
over the stay suture so that the peritoneal surface was to-
ward the ureteral tip After completion of anastomosis, the
flap was drawn down to cover the suture hne

Thin peritoneal grafts excised from below the linea sem
errenlaris and placed without suture fixation were least
efficient 1o three instances of leakage and one of severe renal
nfection among eight anastomoses 1 the dog Fixation by
suture increased the efficiency 1 one case of leakage and
one of severe infection among five anastomoses Full thick
ness sutured grafts, taken with the fascia of the posteror
rectus sheath from above the linea semicircnlaris, proved
most efficient in seven anastomoses with no leakages and
with only two mnstances of cortical abscesses Fixation with
thrombm, used twice, resulted in firm adhesion without
serious reaction

In an experimental control series of 28 mucosa to-mucosa
trangplants, there were leakage 1 2, mild obstruction mn 4
and severe infection mm 4 The peritoneal graft, although
theoretically advantageous, 18 not sigmfleantly supertor m
experimental anastomosis, nor better than climecal serosa
to-serosa reinforcement Free grafis should be reserved for
cases 1n which insecure anastomosis cannot be reinforced by
sutures or effectivelv 1mplanted mn a tunnel

Treatment of Irreducible Intussusception. J D T Jones?
(Royal Victoria Infirm, Neswecastle upon Tvne) presents a
method of resection and earls restoration of bowel continn
ity With a safe method of resection the surgeon 18 more 1n
chined to operate before the child has been intoxicated bv
the aqueezing of infected material into the cireulation. Nme
Datients were treated bv this method and one died During
the same period 82 patients with reducble intnssuseeption
were treated by operative reduction with no deaths,

Though delay in diegnosis 18 a factor n urreducibility,
cases with & fixed colon become irredueible at an earlv stage
A% the mesentervy of the entering bowel becomes obstructed

() Drit. M J 21304 1308 Dee. 12 1053
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and edeme and congestion result Diagnostic barium enemas
are not recommended

Tecx1c—Through a nght, paramedian, rectus-splitting inemon,
under mtrous oxide-ether anesthema, as much redaetion as possible
18 done imntrapentoneallr The ma<s 1s then withdrawn from the
abdomen and comtpmsed with warm saline packs to reduce edems
and congestion If redoetion fals or 1f the bowel 1s obviously ne-
crofic or gangrenous, resection 18 performed n the usual way The
ahdomen 18 closed around the two adjacent limbs of the exteriorzed
loop whieh 15 exeised after bowel clamps are apphed and the wornd
protected. A small Paul tube 18 tied into each of the open bowel
ends \t 48 hours a ligatare 1s tied around each limb of bowel he-
tween the Paul tube and skan and the bowel ent acroes just hevond
this higature Bowel and skin are cleansed and the abdomen 1s re-
opened The terminal ineh of edematous, fniable bowel 18 removed
from each limb and eontinmtv 18 re-estabhished bv mde-to-s1de anas
tomosis. The abdomen 15 elored 1n lavers.

Decompression of the bowel for 48 hours improves tone,
reduces edema and congestion and makes 1t better able to
hold sutures. The two stage operation has & mmmal effect
on the child and defers anastomosis until the child 1s better
able to stand 1t The “spur” tvpe of double barreled enter
ostomv 18 not used because of occasional difficulties mn elo-
sure with consequent delav m re-cstablishing normal bowel
function

Ischemie necrosis of the ensheathing laver occurred twiee
and the possibilitv of tlis oceurrence 1s a factor mfluencing
the choice of 48 hours as the optimal trme between stages.
Delav mav be associated with perforation of a necrotie area
by peritoneal infection Careful pre and postoperative man
agement 18 necessarv

Results of Treatment in Acute Small Bowel Obstruction
Olinical Study of 205 Consecutive Cases 13 reported bv John
A. Bollinger (8t Francis Hosp Evanston, 1IL.) and Edson
F Fowler? (Umv of Tllmos) Postoperative adhestons were
responsible for obstruction 1n 41% of cases, congenital de
fects for 38% neoplasms for 59% gallstones for 24% and
regional enteritis for 2¢¢ In 33.2% of cases there was some
degree of strangulation

Intestinal decompression 18 an 1mportant factor m reduc
mg the mortalits rate of intestinal obstrnction but 1f used

(3) AM A Arch Koy 06 888 904 June 1933
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mmproperly 1t mav actually mcrease the over all rate If
benefit 18 to be derived from decompression it should be
evident within 24 hours, and 1f defimte 1mprovement 1s not
obtamed within this period, one should usually resort to
operation The earliest signs of impending gangrene which
contraindieate further conservative therapv are ereased
pam or abdonunal tenderness, ncreased pulse rate or de
velopment of a mass Signs which appear later are largelv
those of peritonitix

In 64 cases ntestinal intubation was attempted as defim
tive therapy, and although the tube was passed bevond the
pvlorus m over 805, it was snccessful 1 reheving the ob-
struction in only 30 (46 75%) There was an over all mor
tality of 949% In the 34 cases 1n which decompression was
unsuceessful there was no mortahity when therapy was hm
ited to 24 hours, decompression for 24-48 hours resulted 1
a mortalith of 11.1% and for over 48 hours in a mortabty
of 333% (over all mortahty, 171%) Immediate surgen
was performed in 133 cases (64 9% of all cases of small
bowel obstruetions) with a mortahty of 83% When the
84 cases 1n which decompression was unsuccessful are
eluded with those m which 1mmediate surgery was done,
the surgical mortality was 101% Since the primarv surg
cal mortality 18 lexs than the nltunste mortalitv in cases mn
which decompression was continued for more than 24 hours,
decompression should never be continued for longer than
24 hours 11 the absence of relief from obstruction

The mortahty rate in small bowel obstructton due to
mesenterte thrombosis was 75%, in obstruction due to neo-
Dlasms, 33%, and 1n obstruction due to congemtal defects,
11% Closed loop obstruction occurred 1n 10% of eases and
resulted 1n a 27 3% mortality

The over all mortahty rate of small bowel obstruction has
fallen from 14 1m 1945 to 6 65% 1n 1951 Postoperative com
gél_citmns have dimimished from 29 6% 1n 1945 to 131% m

b

The over all mortality rate of small bowel obstruction ean
probabiv be deereased to below 5% bv earlier dingnosis of

strangulation and by hmiting unsuccessful decompression
to 24 hours
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Vital Staining of Lymphatics in Surgery of Oarcinoma of
Large Intestine Joseph Weinberg and Herbert J Aovinst
(Long Beach, Calif.) have greatly reduced the difficulties
of resection 1 carcinoma of the large intestme by stminmg
the lymphaties with direct sky blue dye in 4% solution mn
distilled water at the time of surgery As soon as the ab-
domen 18 opened, 35 cc of the dye 18 mjected nto the 1
testmal wall immediately distal and proximal to the tumeor
dissection 18 delayed 15 mmutes, to allow the nodes grad
ually to stain a vivid blue

Uptake of the dye may be limited by tumor blockage If
a node 18 partly mvaded by cancer, only normal tissue
stamns Loecal edema or fibrotic changes or both somefimes
mterfere with passage of dve to distant nodes

Submucogal staining 1n the directron of the circumference
of the bowel 18 more extensive and rapid than i the long
axis In the latter direction, the dye usnally stains not mors
than 2 em. on each side of the area of injection. Lymph
channels which run parallel and close to the mesenteric 0T
parietal wall attachment are sometimes seen to extend &s
much a8 6 cm 10 a proximal or distal direction or both to
reach the paracolic nodes

With the use of this dye the 1deal of adequate regional
lymphatie disscetion 18 more nearly approached

[Seems like a good procedure.—Ed.]

Routine Bigmoidoscopy for Early Detection of Rectal 0ar
ainoma According to Bengt J B Ihreb (Stockholm) card
noma of the colon and rectum 18 the fourth most common
variety of malignant tumor found i women, and 1ts fre
quency 1n men 18 surpassed only by careinoma of the stom
ach. More than 50% of these tumors are localized to the
rectum and anus Of 1920 routine sigmoidoscopies done o0
hospital and private patients from March 1950 to Qctober
1952, 143 revealed polyps Most patients were over age 40

(4) Am Pract & Digest Treat. 8 183 March, 1954
(3) CGastroenterologm 79 $47 384 Juoe 1983
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The polyps varied m smze from that of a gram of rnce to
that of & bean and were commoner m men than 1in women
Extirpation and histologic exammnation were done in 70
cascs, and 1 13 the polvp was preeancerous or a fully de
veloped adenocarcinoma Malignant degeneration was found
m eight men and five women In some cases malgnant
changes were present onlv in the head of the polvp, where
as 11 others thev mvolved the pedicle Some polyps were
too small for biopsy and clectrocoagulation was done Most
polvps were within 15 cm from the anus Howerver, polyps,
even malignant oncs, have been found up to 24 cm from
the anus

X rav examination alone will not reveal all colomie cara
nomas, and mgmordescopv 18 necessary, especiglly for de
tection of small polvps. Every polvp should be regarded as
a potential cancer menace and removed

[Undoub{:d]y routine sigmoidoscopy will reveal unsuspected polyps, as

has heen shown in many studies. The author is probably wrong, however
in his -ulemcnl thet carcinoma of the co]nu and rectum in men is sor

n frequency only by f the h. At least m the
nited Su\u, b-muchogen}c carcivoma }uu bccomu the most common carcs-
noma in men.—Ed.}

Oongenital Megacolon. Orvar Swensons (Tufts College)
divides ehildren with constipation into two groups those
with chronie constipation of a habit or psvchologic nature,
who should be treated medieallv, those with congemital
megacolon, who ghould be treated surgically Children with
megacolon have serious constipation from birth which mav
be 80 promment that intestinal obstruction 18 diagnosed 1n
the first davs of life and exploration performed. A conmd
erable number die 1 the first weeks of life, the rest have
varving degrees of constipation with intermittent disten
tion and require enemas or other axd 1 evacuation. Chil
dren with babit constipation have no svmptoms wotil they
are 2 or 3, and abdommnel distention 13 rare

C}uldren with congenital megacolon have abdominal dis-
tention and incressed anteroposterior chest diameter with
puperior and lateral flarmg of the rib marping There s
often & feeal mpaction which cannot be palpated on rectal
¢xamnation, indicating the 1mpaction 1s above the congem

[ —

(&) Pellatrics 1% 14 July 1953
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tal lemon. Those with chronic constipation have no disten
tion or deformity and fecal impaction can always be felt on
roctal examination, indicating the absence of a congemital
lesion 1n the lower colon

Diegnosis of congenital megacolon can only be made by
x ray examumation. There must be defimte evidence of 2
segment of nondistended colon extending from anus to
rectosigmoird. Proximal to this the migmoid 1s dilated Nar
row areas 2-3 cm long in the sigmoid and rectosigmoid are
usnally artefacts. With the patient in lateral or obhique
position, the contrast medium 1s allowed to flow 1 slowly
and 18 stopped as the sigmoid begins to fill. Ths avoids
overlapping which mey obscure the lesion When the diag
nosis 18 established, complete resection of the agangliomc
portion of the colon shonld be done

There has been one recurrence in 108 patients In that
stance there was mcomplete resection of the aganglionic
bowel To guard agamnst such recurrence, froren sectrons
are made at operation to determine that ganglon cells are
present at the proximal line of resection. Abdomnal col
tour 1s normal one year after operation. Barium cnema eX
ammnations demonstrate that the dilated bowel returns t0
normal size

[This method of treating Hirschsprungs disease 15 n contribution of
great value—Ed.]

Oongemital Megacolon Comparison of Spastis and Hyper
trophied Segments with Respect to Cholinesterase Activities
and Bensitivities to Acetylcholine, DFP and Barjum Ton
Kazmva Kamijo Robert B Hiatt and George B Koelle? (Co-
lumbra Univ ) attempted to determine whether anv changes
1n the levels of specific or nonspecifle cholinesterase ( )
activity of the bowel wall might accompany gtructural
changes and phisiologic abnormalities of congenital mega
colon and to ascertan the effects of any such deviations on
the response of the smooth muscle flbers to acetylcholine
(ACh) and an anti CLE drug

METIODS —A sepment of temal longitudinal musele wns cut from
the spastic and the dilated region of five surgieal speeimens. The
scgments were suspended 1n Tyrode solation through which 095% Os
and 5% CO sras bubbled, Threabolds of response were determined

(T) Castroenterology 24 173185 June 1083
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to ACh, barum chlonde (BaCl) and DFP (di 1sopropylfivorophos-
phate) Cholinesternse actinities were determined with the Warburg
apparatos. Relative renmtiities of speafle and nonspeafic ChE ac
tivitics of the haman bowel to DFP were determuned by adding van
ous conecntrations to the renction muxtures Seetions were cut on
the freemng muierotome, transferred to shdes and subjected to treat
ment with acetvlthiocholine and butvrylthiocholine for loealizahion
of speaific and nonspeaific ChE aetimity respechively Sumilar studies
were earncd ont on sections from vanous levels on a specimen from
n ense of uleerntive eohitis and on o segment of normal eolon with
a earcinotnatous region

The hvpertroplued segments had lower thresholds of re
sponse to ACh whereas the thresholds of the two tvpes of
segment to DFP and BaCl, were practically 1dentical i all
cases. This indicates that BaCl, acts directly on the smooth
muscle fibers of the human colon rather than on the gan
ghon cells

Both specific and nonspecific ChE activities were consid
erably higher in spastic than n hvpertroplied portions
Histochemical studies indicated that the greater specific
ChE actimity of the former was assomated with the large
number of nonmvehnated merve fibers found in the mven
terie plexus The lower nonspecific ChE activity of the hv
pertrophied segment appeared to be the result of a thinming
out of the museularis mucosae and other regions where the
enzyme 15 coneentrated

The authors suggest that the chief anatomie abnormalities
mn congemtal megacolon mav consist of central displace
ment of cholinergic neurons and absence or paucity of
adrenergic neurons of the mventerie plexus of the spastic
(istal segment.

Intra-Abdominal Torsion of Appendices Epiploicae Na
than J Saltz and George AL Savpol® (New York Citv) de
seribe two cases Appendices epiploicae are small, fat laden
pouches of peritoneum 115 mm. mn size, arranged 1n longm
tudinal fashion 1 a double row along the colon close to the
taeniae coh There are about 100 m the average adult, and
they are most conspicnous along the transverse and sigmoid
segments. There 18 no general agreement as to their function.
Etiologv of the disease 18 obscure The involved appendage
appears as a hard, reddish black, neerotie mass, twisted on

—_—
(8)  Xew York J Med. 52 16 1604 Jaly 15 1033
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1ts slender pedicle and standing out prommently from the
adjacent pale yellow fat pads The process subsequently re-
sults mn organized fibrinous masses which occasionally be-
come separated from the pedicle, forming free bodies i the
peritoneal cavity

Of 96 cases 1 the Literature only 1 was diagnosed cor
rectly preoperatively The usual diagnoms was acute &p-
pendicitis because the right lower quadrant was the most
common mte of pam, left lower quadrant was next.

Bov, 12, complamned of nght lower quadrant pan of 12 hours
duration. The pain was eonstant and inereamngly severe. Thers was
no nausea or vormting The patient wes obese. There were moderate
ngidity 1 the might lower quadrant and marked, direct and rebound
tenderness 1n this ares. Temperature was 100.2 F White blood esl
count revealed 13,000 leukocytes with 79% neutrophils. Diagnosis
was acute eppendiats At operstion there was a moderate amount
of clear flmd. Appendix was normal and there was no Aleckels
diverticnlum. Thero was a round, hard, reddish black, neerofic epr-
ploie appendage, about 2.5 em. in diemeter, hanging on & long,
slender pedicle from the proximal half of the transverse colon. The
pedhele was twisted on 1tself many hmes. The appendage and ap-
pendix were removed Postoperative course was uneventfol Disg
noms was hemorrhagie infarction of epiplole appendage.

There are no pathognomonic features. The condifion o€
curs most commonly between age 20 and 60 with no pred:
lection for sex Nausea, or nausea and vomiting, occurs 1o
only 50% of the patients Although the process 18 relatively
benign, insufficient distingmshing characteristica make ab-
dominal exploration mandatory

Surgioal Aspests of Divertionlitis Frank Glenn snd
Charles 8 Harrson® (New York Hosp Cornell Med. Cen
ter) report on diverticulitis 1 59 men and 43 women dur
mg 194751 average age was 602 years. In group I (80
patients) diverticulitis was the secondary diagnosis with
other disease primary only 12 had had symptoms that could
reasonably be related to divertienlitis, namely, vague &P
domnal pamn, severe constipation, and diarrhea with or
without abdommal pain Diegnoss was made by X T8y m
all but one patient All were treated with low remdue caet
and mineral o1l and, of the 23 followed, 87% had no com
plaints referable to the large bowel

(9) Rev Gastrosatercl. 20 843-655 Septemsber 1953,
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In group 1I (31 patients) the diverticulitis was treated
conservatively, i each, the diverticuhitis was acute, and
87% gave short histories of abdominal pain, with or with
out diarrhea, constipation or rectal bleeding Grossly, the
stools were bloods 1 22%, all but 2 had abdomnal tender
ness, none had obstruction and, mn 29, the sigmoid was mn
volved Dhagnosis was confirmed by x rav Treatment eon
sisted of nothing bv mouth and fluds parenterally for a
few days with gradual advancement from flmd to low rem
due diet, as the acute inflammatorv process submded, and
mineral oil. Antibioties were given to most patients. Of 24
followed for more than six months, 70 8% had no svmptoms
referable to the large bowel.

In group III (12 patients) emergencv surgerv was per
formed within 48 hours of hospitalization Acute symptoms
lasted an average 3% davs, all had abdommal pams and
cramps, and average white blood cell count was 16,600 All
but two had abdominal tenderness, seven had rectal pamn
and three had palpable masses. Of the 12 patients, 9 had
colostormes (one death), and three had exploratorv lapa
rotomy with drainage Among the eight survivors of colos
tomy, the mflamed segment of bowel was resected mn six
after the inflammation had subsmided The aversge mterval
between colostomv and resection was 314 months One post
resection fatality resulted from thrombosis of the supenor
mezenteric artery All but one of eight patients followed
have done well

In group IV, 29 patients—most of them with chrome ab-
domimal pain, urmarv complaints, rectal bleeding and con
stipation, diarrhes, or both—underwent elective surpgerv,
16 had acate svmptoms within a month of surgerv The pn
Toary procedure 1n 16 was transverse colostomy, 1 6, sig
moid resection, 1n 2, exploratorv laparotomv with dramage
of pelvie abacesses, and, 1 1 each, left hemocolectomy, mg
moid resection and exeimon of a feeal fistula, exploratory
laparotomy with revinon of the sigmoidostomy, sigmoid re
tection with excision of vesicosigmord fistula, and explora
torv laparotomv with resection of a small part of the blad
der Mo deaths occurred during operation. Such secondarv
Procedures as rescction closure of the colostomt and ex
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cision of a fistula were carrted out 1n 17 A third operation
was necessary 1n 10 patients, and a fourth operation m 2
others Two of the 28 patients followed died of other dis-
eases, 7T3% of the rest had no further complamts

In all, 85 operations were performed on 41 patients, with
2 postoperative deaths, and postoperative complieations 1o
15 Of the 35 patients followed, 77 1% did well

Pigmentation of Lips and Buccal Mucosa Associated with
Intestinal Polypoms J Trengove Jomes! (Umv of Caps
Town) reports four cases

Cisp 2—Woman, 56, had intermittent abdominal pam for 12
hours and vomited twiee. She was thin with graying dark har, olve
complexion and brown eyes. Typieal markings were eonflned to the
skin around the mouth and mucosa of the lips, Examinahion gave
negative results Symptoms suhsided after 12 hours of gasime st
tion only to recur three days later An operation fo relieve small
bowel obstruction revenled early 1ileceche itussuseeption imtiated
by 2 mngle peduneulated polyp in the ileum 1 in. from the flex-
cecal junchon Four in of lleam eonteimng the polyp and a wedge
of mesentery meluding one hard lymph node were resested. Con
valescence was uneventful The tumor contmned conmderable mels-
notie prgment.

Case 8 —Cirl, 20, had, over a penod of one year, several attacks
of abdominal cramps with vomiting Twies an operation wes m
formed to reduce enteroeolie intussusception. The patrent, who
very fair akm, dark hair and brown had eharactensho bueesl

entation. Operation revesled a polyp 10 1. above the il
Jjunetion and 4 m. of bowel contarmng the polyp were resected.
valescenes was uneventfnl Diagnoms was adenomatons polyp of bt
small bowel.

Pigmentation on the mucose of the lips and around the
mouth 1s punctate 1n distribution and varies from black to
brown In only one patient was the pigment insde the
mouth Slan lesions had been present as long as the patients
could remember All polyps were single, pedunculated, 18
the small bowel, and presented as mtussusceptions. Though
the syndrome 18 generally thought to occur im peopls of
dark complexion and 1 dark races two of these patients
were farr harred and three had verv farr skins No racial
predommance can be established

Ono patient had two brothers with similar pigmentation
but who by middle age had no symptoms or signs of polvpo-

(1) Bouth Afriorm M. J 27 030 933 Oct. 17 1953
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518, There 18 presumptive evidence m review of all recorded
caxes that the syndrome 19 familial and transmitted as a
mendehan dominant. The syndrome affects both sexes and
has been reported mn all age groups with a predominance in
the second and third decades, when 1t usunally presents as
ntestinal obstruction

THE ANUS

Anprectoplasty for Extenmve and Complicated Hemor
rholds. Too often the proctologst 18 consulted by irate pa
tients complamming of malfunction of the anorestum follow
g purported definitive surgical treatment for hemorrhoids.
This malfunction stems from structural or pathologic de
fects of the anorectum, the end results of poorly planned
or badlv executed surgerv or both Among late complica
tions encountered are anal strieture fissure or uleer, remd
ual hemorrhoids, mucosal prolapse, pseudopolyps and en
larged tags. It 18 the exceptional patient 1n whom one finds
only the three classic, primary hemorrhods It 1s not un
urual to find multiple lemonsg, and 1if only the larger van
comties arc excised revision operations are soon heeessary

Emil Granet? (New York City) developed a surgieal tech
nie which combnes and freely applies the best features of
the operations of Whitehead, Gabriel, Milligan and others.
By 1t8 use all hemorrhoids and other associated compheating
leson® can be removed from the anorectum with mmmmal
morbidity, hospitalization and pam. This procedure was de-
veloped as a result of difficulty in adequate management of
multiple lesons mvolving especially the posterior quadrant

Trocuxic—Ideal anesthema 18 afforded by caudal epidnral block
combined with trans-eaernl wnfiltration of the seeond macral nerves.
The prone jackkmfe pomton with buttocks spread by adhesmve
straps provides comfortable operating conditfons. The pahent s
examined first for the presenes of a constriehng pecten band. The
mym ml'ilu fingers are xgsser{ﬁl, hoo}mdoa?abci‘:t the sphincter and

read o en resen|
fibrons -bp;md wﬂ})?lnmxt(};ipgmd )of thep;:tposed ﬁngsm. At,mnﬂﬁ:r ';ihidx:
ference in operative procedure depends an the Ppresence or absenen

() Surgery 34:72-87 Juy 1083
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of a constricted anus. Ideal exposure 15 attained throngh use of trae-
tion sutures secured over a metal ning retractor (Fig 86) With eom-
plieating posterior lestons the operation starts with a modifleation
of Gabriel’s tnangular en bloc exaeon of these lemgnn. About 4 em.

85 (top, left) —Bidigital of anestbetired
and Fiwons Fobltrntin of sthemtaneom. pocin of evermeal lhatt dilatstion.
Fig. 86 (top right) —Ring retractor with traction sutures fn place Exce
fa attained and the oee of & sccond asistant can be wl Fiyeare
Fig 87 (bottom, hft) —Di of fap to dentate line Ture®
{hd, adjcent bemomhouds, pecten band and sabeutaneos kave beem

Fig. &8 (bottow, richt) —Line of normal rectal mocom well sbove proviral €
tmto(dhﬂzdtl.mh.:mvdlndnm.d.Itht-mudwdwnllﬂ‘hg‘:
maneuver that healthy mmcom can be mobflired for hiter e in constructing &
dentate lina

(Couttery of Granet E Surgery 34 72-87 July 1958)

from the posteror anal verge, the penanal akin 13 meised tran®
versely for about 4 em., and Allis clamps are npphed to md traetion
From each end of the wound, inciqions are directed convermng ‘:&
ward the posterior laternl anal verge. This skin flap 18 dasacet 1
from the mnderying subeutaneons fascia to expose the superflein
and deep portions of the external aphineter museles 1n ther poste
nor aspects. As the anal verge 1s approached the subentancout por
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tion of the external sphineter muscle 18 cxposed, adherent to the
skin and nnoderm Anal eonstrietion, 1if found, 18 relieved by ex
tending the eonverging gkin 1nasions boldly through the subeutane-
ous sphineter musele and pecten band ineorporating the posterior
g;rmon of the subcntancous musele 1n the en bloc dissection (Fig

) About 3 em. cephalad of all patholome tissue, a transverse hine
of reetnl muneosa 1s grasped 1n three Allis elamps and everted bv
gentle traetion, demonstrating that 1t can be mobilized to overlie the
exposed border of the deep external sphincter musele at the level
of the dentate line (Fig 88) The lateral mncimons are extended to
neorporate the posterolaternl hemorrhoids and are continued across
the anoderm and mneosn (Fig 80) By gentle blunt disseetion with
the sealpel handle the internal sphincter muscle 15 stnpped from
the suhmueosa, freemng the pedicle up to the level marked by the
Alhs elamps. The pedicle, contaimng all pathologie tissue i the
postenor half of the anorectum 1s nmputated and the branehex of
the superior hemorrhodal artery in the submueosa are elamped and
tied (Fig 90) The free mneosal marmn 18 drawn externally and 18
sutured to the exposed distal free margin of the deep external spune
ter muscle, starting at the eenter and proceeding Iaterally (Fig 01)
The 1mportant feature 18 the formation of the anorectal marmn at
the level of the dentate line mnatead of at the outaneous v as
Whitehead direeted. The posterior skin and mueosal mnrmnac!}eone
anterolateral hemorrhoidal mass is hfted and the underlying varicose
tusue 18 excised by moreellation and seissor technie with a resulting
bridge of redundant rneosa, anoderm and skin. One or two sub-
dermal mattress sutures are taken mear its postertor and are
secured to the subentaneous faseia 1n the Iateral angle of the poste-
nor wound. The oppomte mde 15 mmilarly treated. The remmmng
internal hemorrhold, redundant reetal mueosa prommal thereto and
the associated external hemorrhoid are grasped in three Allis alamps
A rmall transverse ineimon 13 made 1n the perianal skin 2 em. from
the anal verge exposing the suhontaneous areolar fascn. Blunt dis-
section directed ecphalad makes a line of eleavage whieh enters the
Petianal space medial to the subentaneous external sphineter The
thn and mucosa are divided closs to the pedicle and the wnasion ex
tended to just above the dentate hine on each mde. A heavy mlk
suture 1 passed through the pediele and tied very hghtly on both
sides wmith the knot ploced on the Jumen (Fig 02) The pediele in
severed 6 mm. distal to the kmot and drawn down into the wound to
cover the denuded aren and 1s fixed with one flne eatzut suture to
the wnbentaneons fasen at the anal verge Ths pediele slonghs out
in 810 days, forestaling the possilihity of prendopolyp formation
Aorphine 18 ordered every three hours 1f necessary and 1ts use en
couraged. Daily spreading of the wound 18 necessary to prevent ad
herenee and bn

The patient 18 examined weekly for six weeks, the ndex



re extended ceplalad to ioelude postere
terminate fost Lelow of normal mwcosm de

of quadiilsteral pedicle which containe afl
Fres margin of pormal mocom {3 wecared with

reetal mrocom to border of derp extersal
te live. Bubeplthelial morcellation exchdon
goterolateral varicosities, left Epithel] flap eutured to posterior pevieal freit
m‘r sxndkza graft, right. (From Am. J Burg 84 534 1052.)
(battom, Hitt) ——Dimcction of anterior bemorrboidal wmm. Tramstizion of
Urauph T of

ongi rouscle
(Courtesy of Granwt E Burgery 34 16 J Iy 1953)
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vessels. This has not resulted in sufficient impairment of
blood supply to reqmire resection of the most distal portion
of the rectum 1n the two patients 1n whom 1t was carried
out. However, 1n some cases, segments of the distal reetum
may have to be resected, but the length gained will more
than compensate for that lost In ome case i this seres,
because of intrinmie disease, part of the distal rectum was
resected without interfermg with the formation of a goed
anastomoss without tension.

Late results of this operation for imperforate anus 1
nfants will depend m part on associated congemtal anom
alies In this series these conssted primarily of mongolism,
congenital heart disease and various types of gemtournary
anomalies. In all cases, the kidnevs should be palpated at
time of operation Pyelographic studies should be mede
routinely

Seven Oazses of Imperforate Anus Treated by Abdomino-
perineal Roplacement of Rectum. C ¢ Winkel Smith¢ (Umv
of Copenhagen) has clasmfied imperforate anus imnto tw0
types 1n group 1 cases the bowel 1s placed so low that
operation can be carried out from below through & persst
1ng anal membrane or through & fistuls, and i group 2 cases
the bowel lies 8o high that combined abdominoperneal T¢
placement of the rectnm 18 necessary No method of exam
mation can estimate exactly the distance between the skon
and the bowel n group 2 patients and, snce 40% have
fistule to the urethra, an operation through the permeu™
alone 18 extremely dangerous and often leads to permanent
damage to the anal sphineter, levator am and urethra.

Smce 1949, the author has treated 27 children with im
perforate anus Six were girls with anns vestibularis, 10
were bovas with mmperforate anus with fistula or membrane,
all of whom had good results with simple local operations,
and 11 were boys with high atrema without fistula to the
permneum. Of the last group four were elmnated because
surgery was not done or because of poorly planned pre
vious surgery

All of seven who had a combined abdominoperineal T¢
placement of the rectum withstood the operation well. Aﬂexrl

(1) Acts chur scandivar 103 305-310 1933
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treatment with anal dilatation was carried out from the
5th or 6th day without discomfort Within two to three
months nstrumental dilatation was replaced by the much
casier and probably better dilatetion with the hittle finger

Anal function has been fairly good, but as the children
are not over 2 ) cars old, 1t 18 too carly to estrmate the real
value of the operation As & whole, 1t 18 & great improve
ment over the simple perinesl techmie. No hydronmephrosis
could be found after the operation and no strictures of the
urethra have developed postoperatively Three patients had
concomitant heart disease

In uncomphieated group 2 cases, operation immediately
after birth 18 indicated, but 1f there are complications 1t 18
better to make a temporary colostomy on the transverse
colon until conditions are somewhat clearer

Injection Treatment of Hemorrhoids Gilbert I Wrights
(Univ of Utah) believes that there 1s a place for mjection
therapv and that results are good 1f one understands and
heeds the indications, contraindications and lLimitations of
the procedure

Uncompheated internal hemorrhoids can be treated by
mjection but external hemorrhoids should not be Complt
cations such as fistula, abscess or prolapse with thrombosie
are contramdications or, at least, reasons for postponing
mjection therapy Sometimes external hemorrhoids shrmk
after mjection of the imternal hemorrhoids If there 18 re
currence or development of new internal hemorrhoids, they
can be treated by injection, subject to the aforementioned
himtations,

Bleeding internal hemorrhoids, with no other svmptoms,
are the prime indication for mjection therapy, and further
bleeding can be prevented mn almost all cases Advantages
of mjection are no disabilitv painless procedure, and
low cost

TEoTx10.—Proctomgmoidoscopy should be done before anv treat
ment An anal speculum 1s 1nserted and wth a straight or curved
Eo 23 hemorrhoidal needle, the solution 18 mjected directly into the

rmorrhoidnl mass, in the mddle or upper portion well above the
Dectinate hine Ynjechion distal to this line will enure pamn donng
oud after injechion. The author mnjects 0.5-1 ce. of 1% aqueouns xolu

(3) Ams Burgeon 18 T99-001 Acgwt 1053
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tion of sodium tetrndecyl sulfate 1n the manner of injecting & van
cose vemn. A rectal dilator with a bulbous, tapered hip 19 1mserted
mmmediately after the injechon and left in pleee for five mmutes
while the patient stays quietly on the table. The dilator prevents
leakage of the solution, promotes eollapse and oblteration of the
hemorrhoid and helps to prevent pamnful spasm of the anal sphime-
ter Injections are made at mtervals of one week, and only one
hemorrhoid or at the most two are trented nt each wismt From three
to eight treatments are requred

Results have been almost umformly good Side effects
are few and are usually due to low injection or to seepage
of the golution down below the pectinate line

Pilonidal Sinus Experience with 449 Cases This condi
tion 18 generally considered congenttal, either representmg
a remnant of the neural canal or due to ectodermal meln
mon resulting from malfusion of the two halves of the body
Richard W Dwight and Joseph K. Maloys (V.A. Hosp,
Boston) on the basis of experience gamned from various
operations on 449 patients question these concepts of etiology
and doubt the necessity, commonlv accepted, of removing
the simus tract except to gllow primarv closure m selected
cases

A 129 recurrence rate was noted n 16§ patients when
flaps of glnteal muscle and faseia were used to close the
dead space left by excision Inesion and dramage of piloni
dal abscesses through a midline mneision extended to melude
all midline sinus openings followed by loose packing was
practiced on 45 patients with three recurrences In 48 tho
tracts of all chrome smuses were laid open, hatr and ul
healthv granulations removed and skin edges trimmed
where necessary with six recurrences These wounds heal by
filung m with granulation tissue and are indistinguishable,
after a few dsys, from those after total exeision except
that the defect 18 smaller

A technie of primary closure was used on 50 patients with
six recurrences performed onlv for midline lessons 8 em. OF
less 1n length with no extension more than 2 em. from the
midhne This consisted of excision of the traet and openings
with 2 mimmal amount of skin and fat followed by closure
mn four layers with two runmmng sutures of 000 braided

(6) N w Fngland 7 Med 249020 930 Dec 3 1933



ANUS 365

Surgalloy wire, each starting and cnding at the upper end
of the wound passing through a pull out wire at the lower

The authors believe that recurrences following pilonmdal
simus operations are not due to persistence of hair producing
epithelinm bat are trne reenrrences due to mechanical fac
tors caused by collection of hair in an 1mperfect scar and
that most pilomidal sinuses develop sumilarlvy Some combi
nation of stiff hair, tender or macerated skin, poor hymene
and repeated trauma cause mmufial penetration of the skin
and once the opening exists loose hairs collecting 1n the gut
ter between the buttocks find their wav into 1t forming
a foreign bodv evet

Also agamst the congenital theorv of origin are (1) hair
attached to follicles has never been found mn the specimens
examined bv the anthors, (2) there 18 a high ratio of males
to females with the disease, (8) there 18 an association with
obemty and trauma, and (4) sumilar lesions have been found
m regions other than sacral

{This is an mm'cﬂlngI 1dea. Perhaps it i« correct. In my experience the

wirest way to accomplish healing of & pilomidal minus 18 to open it wdely
and let 1t fill from the bottom with granulation tissne.—Ed.

Pilonidal Sinuy and COyst OComparative Evalunation of
Various Surgical Methods in 229 Consecutive Cases Martin
J Healv, Jr, and Paul W Hoffert? (V.A. Hosp, Bronx,
N Y) note the goneral agrecement that pilomidal sinuses
or cvsta are congemtal in origin The disease predominates
M males 1n a ratio of 3 or 4 to 1 ¥vpertrichosis 1s common
The leaions mav be exeised and closed primanly  packed
open and allowed to close secondarlv or partiallv closed

In the pregent meries, 829 of patients were aged 20-29
Average duration of svmptoms wag 117 months The usual
Smptom was dramage from the lesion, with or without
Damn In the 212 patients avalable for follow up, 245 opera
tive procedures were carried out End results were rated
On an anatomie, functional and economic basix

The percentage of good or excellent results varied from
TT% with partial closure by MacFee & method to 87% with
Partial closure by the authors method which mvolves un
dennttmg of slun flaps and approximation of skin to sacral

C) Am. T Rarr R 3 &3k April 1031
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fascia with Sturmdorf sutures tied over soft rubber tubmg
These figures are not sigmificantly different from these for
good or excellent results after primary closure (81%) or
after exewsion with open packing (83%) Of 40 patents
treated by mneision and dramnage, 43% requred no subse
quent therapy The shortest average hospital stay was 142
days for primary closure and the longest stay 25 6 days for
excision and open packing Of patients with primary clogure,
949, were healed on leaving the hospital, wheress T7% of
those treated by open packing had an open granulatng
wound In each group there was an equal distribution of
complicated cases The mtial lesion bore no relation te the
end result except that complex, clean cases showed shghtly
better results

Exagmon with primary closure 18 suggested whenever i
atomically feamble, with partial closure techmie recom
mended for all other cases, either bemng preferable to oped
packing

HERNIA

Intra-sbdominal Herndas Due to Developmental and Rota-
tional Anomalies Leo M Zimmerman and Harold Lautmsn®
state that these hernias are rare Only 12 uneqmivocal cases
were found 1 a 10 year survey at Cook County Hosputal
The hermas are thought to arise when small bowel 18 trapped
behind the transverse mesocolon, as the cecum rotates end
becomes fixed to the posterior peritoneum The fossae 11
which 1ncarcerations commonly occur are paraduodenal
(meluding left and right paraduodenal transmesocolic and
foramen of Winalow) pericecel, mtersigmoid and mternal
supravesical

An understanding of the ongin and nature of paraduo-
denal hermas requres a review of the embryologic stages
of normal ntestinal rotation (Figs 93-96) The primitive
shimentary canel 1s a straight tube suspended from the
dorsal abdommal wall by & common mesenterv It becomes
differentiated mto fore md and hindgut The midgut

(8) Ann. Borg 138 82 $1 Jaly 1083



Te. s 3 (top, lett) —Loop formed Ly midgut,

Tle 94 (top, M:n —Retation of midgut and ¢ tracelomic positien.

e 3 (bottom, )%ﬂ return of intestinal loopy peritonaal cavity
elow traeverae mesocolon and furiber T tation of 180 degres coanicen
J‘"(Mlmmu,—-bm cecurs and fla lauu(nandlnxmlonto

uu) Courtesy of Zinmerman L. M., and Lanfman 1 Ao, florg 138 5 91 July
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elongates rapidly and 18 thrown into a loop This bulges
through the umbilical orifice mto the base of the nmbilieal
cord and occupies this extracelomic posttion from the 5th
to the 10th week of intrauterine ife During this period the
loop undergoes a 90 degree rotation, counterclockwise from
a sagittal to a horizontal plane At the end of the 10th week
the loop returns to the abdomnal cavity and rotates an
additional 180 degrces Reduction of the bowel proceeds
1 an orderly fashion, the proximal portion first, followed bv
cecum and ascendmg colon Subsequently the cecum de-
scends to the right lower quadrant and the colon becomes
fixed to the posterior parietal peritonoum Right paraduo-
denal herme 18 due to delayed and mecomplete rotation of
the nmbilical loop The cecum then does not lie superior
to the small intestine and as 1t rotates the small bowel 18
canght mn the mesentery of the ascending colon Left para
duodenal herma 18 & mamfestation of & further degree of
the same malformation There 1s a rovorsed rotation of the
umbiheal loop so that when the small bowel 18 reduced 1t
18 canght 1n the mesentery of the descendmng colon and
eventually incarcerated therc Paracecal hernias occur be-
cause of & mmimal error m rotation with inearceration be
hind the cecum 1n the flnal phases of descent and flxation
The factors held responsmble for development of supraves!
cal hernias are (1) tncreased depth of the fossse, due to
congenitally incomplete regression of the hypogestric ar
teries and urachus (2) loss of prevesical fat and (3) m
flammatory fibrosis of subperitoneal tissues with retraction

These hermas mav be asvmptomatic and discovered acel
dentallv at operation for other causes When symptoms art
produced, they are those of acute intestmal obstruetions
often of the strangulating type The svmptoms are not spe-
aific but roentgen findings may be characteristic with an
agglomeration of small bowel into one portion of the ab-
domen and an absence of loops clsowhere

The primarv purpose of operation 18 to release the ob
struction This mav be accomplished by gentle traction, dil
atation of the hermal ortfice or mcision 1n an avascular por
tion of the sac with delivery of the mmprisoned ntestmal
loops Further manipulation depends largelv on the cond!
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tion of the bowel If feasible, the origmnal herniel oriflce
should be obliterated, and artifictal openings made 1n the
mesocolon for release of strangulated mtestine should also
be closed

Paraduodenal Herniae mn two cases, one on the right and
one on the left, are deseribed by V Ramachandra Rao?®
(Visakhapatnam, Inda)

Case 1 —Youth, 22, had severe abdomunal pain and progresmve
distention He felt sudden epignstic pain eight hours before hospr
talization, After he vomited twice the pawn reeurred penodieally,
werenmng with each recurrence He was constipated and passed no
fatns. The abdomen wns distended and the abdomnal wall moved
freelv with respirations There was over gll tenderness but no ngpd
ity of the abdominal wall Pereusuon note was resonant throughout
and pusenltation disclosed brisk penstalms. Reetal examnation
thowed ballooning of the rectum. Temperature was 100 F Acnte
intestinal obstruetion was diagnosed and he was operated on. X ray
Lad revealed distended loops of intestine suggestive of a ladder pat
tern. A laparotomy two-thirds of the total length of the jejuno-
teum was found to be tueked away under the hepatic flexure wmto
what appeared to be & pentoneal recess. The mtestines were pulled
out and a small constriction was found where the loop em from
the pentonenl recess. The sac was big and 1ts opening was on the
vertebral eolumn The inteshne was viable and there were a few
flakes of lymph seattered over the bowel wall Interrupted catgut
sutures were placed to obliterate the pentoneal recess, with care
taken not to injure the supernor mesenteric artery running 1o 1te
anterior fold. Recovery was uneventful.

Casx 2—Alnn, 81 had had randial abdomnal pan for four
years. The pan, 1n the nght h ondnum and emgastrinm, would
start abont three hours after eating and was relieved only by vomut
g There was po hematemems or melens. Medieal treatment had
gven 1o relief, The ebdomen was seaphoid with maximal tenderness
on palpation to the nght of the umbilicus n the epigastrie region.

ere was no visible alnis of the stomaeh Taver and spleen
¥ere not palpable, A fractional test meal showed that the total acid
level and fres HCI m the fasting and in the two hour speemens
were alightlv higher than normal. Banum meal and x ray revealed
a deformed daodenal eap and fairly normal emptying of tho stom
ach. Chromie duodenal uleer was diagnosed and gastrojejunostomy
w21 deerded upon. S diselosed a chrome duodengl nlecr YWhen
the Jejunum was betng molnlized a large left paraduodenal hernin
‘:u found with nearls 0 ft. of intestine 1n the sac. Review of the

1’;‘1 diselosed that the half and three hour pretures should show
[‘;:Lpombmtv, not noticed on earher examination. \dhesions at

(®) Indiem J Surg 15 19 o7 March, 1953
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the mesenteric and antimesenterie borders of the jejunum were
freed and the hernia redueed. The neck of the sae was reparmred with
a few cross-stitches. A posterior no-loop gastrojeyunostomy wts
then done and the abdomen elosed 1n layers.

Disphragmatic Hernia through Esophageal Hiatus 15 com-
mon and too often nnrecogmized, accordmg to P Hillemand
and Watteblede 1 Hiatus herma 1z by far the most wide
spread form of diaphragmatic herma of the stomach and
ranks ahead of ulcer among gastric disturbances. Women
of 50 or older are especially susceptible Diagnostic errors
can be avoided by careful interrogation of the patient and
the use of a few mmple radiologic procedures desgned to
demonstrate amell and ntermittent hermas which might
otherwise be overlooked Pain, the most usual gymptom, 13
felt m the upper part of the epigastric hollow, often behind
the mphotd process and may radiate upward behmd the
sternum. Pain resuling from postural changes especially
forward bending, 1s characterstic of hernial protrusion and
18 of great practical importance m diagnoss although m
dividual variations must be tsken mto account Valuable
diagnostic mformation 18 also supplied by postural heart-
burn that often culminetes i regurgitation of aeid hqud
or even food, chiefly on bending forward or lymg down, 1t
may disturb sleep and usually lessens in the upright pos
tion Vomiting 1s rare but ernctation is not, and herma
should be suspected whenever there 18 aerophagia. Respira
tory and eardiac svmptoms are seldom found Radrologie
detection of small diephragmatic hernies 15 facihitated by
compreasion in procubitus which forces the barium mto the
upper part of the stomach and causes protrusion of inter
mittent hermas The position of the cardia merits careful
study although shding cardioesophageal hermas with &
thoracie cardia are most common, paraesophageal hernias of
the greater curvature with an abdominal cardia are also
found For study of the gastroesophageal reflux, the patient
swallows s few mouthfuls of water to cmpty the esophagus
of 1ts barium content, the decubrtus position will then dis-
elose retrograde flow mto the esophagus to a lovel varying
with the severity of the condition Pyroms peptic esoph

(1) Presw mé&d 61 086 June 20 1983
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TeorN10.—Through the left 7th interspace the pulmonary 1
ment is divided, the esophagus 1solated and the muscular edge
the hiatus sed. A long elamp 18 directed throngh the under |
face of the hiatus from a small inamon 1n the dome of the «

1 histms

Flg © —I ferno  sarface of dbk o0 thro,
cua sfter Jenathening and widenmg of poam!.nfrl.wmnor’:h apertoTe aoow'
of Lam, C B and Kenpey L. J; J Thorack Bary 27 112 Janoary 1064)

phragm. \ tapo encireling the ceophagus 18 grasped by this elar
and drawn out of the opening mn the diaphragm as an aid mn mfg
taning reduction and exposure. Guided by the palpating flnger,

or mx sutures are placed, postenor to the eso&lmg‘us, prsmng throu!
all layers of the csophagus, epprovimating the right nnd left crur
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Before tying of the sntures, three or more mattress suotures are
plaeed, nttacluing the emophogeal museulature to the under surface
of the diaphmgm  As the antemor suture 18 tied a floger 18 placed
by the side of the crophiagus to eontrol the mze of the openmng No
attempt 1s made to exewse or pheate the pentonent sne.

This technie was used mn the repair of 20 kermas with no
roentgen cvidenco of recurrence Disphagia from pre-exist
g esophagitie 1 two paticnts was improved following dil
atation There were no deaths.

TIE ADRENAL GLANDS

Adrenals of the Koala (Phascolarctos Omereus) and Their
Alleged Relationship to Bucalyptus Leaf Diet were invesh
gated by A. Boliger® (Unmiv of Sydney) He found that the
adrenal gland bodv weight ratio of three koalas was below
average values for mammals 1 general. It 18 doubtful, how-
ever 1f this can be mterpreted as evidence of a constitu-
tiongl adrenal msufficiency Histologically, the adrensls of
the native bear are of the nsurl mammsalian pattern, and
tunctional investigations would be required to prove or dis-
prove such & hypothesis There 18 no enidence that euea
Iyptus lesves contain adrenal hormone-like substances Tha
preference of the koals for a diet of certmmn eucalyptns
leaves may be determmed by their evailability, their dietary
::]lt&bﬂlty or other factors quite unrelated to adrenal fune

on

Phalangers or opossums, which also have amall adrenals,
were kept m a laboratorv for several vears without recerv
mg any encalyptus leaves, and thev remamed healthy Thus
the hvpothems of MacKenme and Owen that the koala and
Phalanger have small adrenals because thet eat encalvptus
lerves has not been proved

. {1t 1 carions how « mistaken 1dea permisty, such as that which aswumed
thrcatly eomplete absence of adrenal gland In the koals, the prototype of
in the bear and thet substitutes for the adrenal hormones were obtaned

diet of tus lenves It wonld seem that Bolliger has put those
o o e Ed

@ M J Amimle 101 510 Jume T 10 3
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Evaluation of Adrenal Resection and Sympathectomy in
99 Persons with Hypertension William A, Jeffers, Harold
A. Zintel, Joseph H. Hafkenschiel, A. Gorman Hills, Alfred
M Sellers and Charles C Wolferth* (Unrv of Pennsyl-
vania) analyzed 99 patients after various types of symm
thectomy and various degrees of adrenal resection. The fol-
lowing indications should be present before operation 1s at
tempted (1) average diastolic blood presure 120 mm Hg
or more, (2) failure to respond to intensive medical ther
apy, (3) evidence of progressive damage to heart, kndneys.
bram or eves Any of the following 1s 8 contramdication
(1) poor renal function with less than 20% phenolsulfen
phthalein excretion 15 minutes after mtravenous imjecton
or blood urea mitrogen over 20 mg /100 ml, or both, (2)
stroke or coronery ocelusion less than six months ago, (3)
age above 55 and (4) mabihty to co-operate i carefal post
operative program.

Subtotal adrenslectomy, removing all of the right gland
and a1l except & 5-6 mm cube of the left, performed either
alone or in combmation with Peet, Adson or Smithwiek
sympathectomv was done 73 times Total adrenslectomy,
alone or combmed with Adson or Smuthwick sympatbee
tomy was performed 26 times

An operative mortalitv of 8% within one month was
noted. The usual cause of death was a cerebral vascular
aceident or a coronary occluson. Onlv one died from adre
nel msufiiciency Improvement oceurred respective to heart
size 1 45% ocular fundi m 45% and ECG abnormalities 10
41% An excellent response was noted m 23% a far T
sponse 1 23%, a poor response m 805, 24% died. Patients
with paroxysmal dyspnen or congestive heart faflure befor®
operation showed the most striking improvement. No con-
mstent evidence of improvement in renal function W23
noted as measured by phenolsulfonphthalein tests or spe
clearance studies,

During the first month after operation liberal cortieal re-
placement therapy has been gven meluding cortisone 37
50 mg desoxveorticosterone 2 mg and enteric sodrum chlo-
nde 36 Gm dmly Later these dosages are dmminished to

(4) JAMA 153 1502 1505 Dec, 26 1953
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The average weight of adrenal glands in 46 patents
treated with cortisone was sigmificantly less than that m
42 who died of similar conditions but had never received
cortisone Conspicuous adrenal atrophy occurred in only a
small proportion of patients The most consistent reduction
occurred 1n patients who were treated for five or more days
and until the day before death. In adrenals examimed after
treatment had been discontinued for several weeks or
monthe, evidences of recovery were seen, with more Lipd
m the cells of the zona glomerulosa and the outer portions
of the zona fasciculata

Sinee corticotropin appears to be as effective a8 cortisone
m producing histologie changes mn the pitmitary gland, 1t
would seem safest to assume that the endogenous seeret1ot
of corticotropin 15 depressed by exogemous corticotropm
and that postoperative adrenal msufficiency 18 Just as hkely
to follow corticotropin therapy as cortisone therapy

Tt 18 advisable to consider the hazard of potential adre-
nal cortical nsufficiency m any patient who requres sur
gery and who has had previous treatment with these hor
mones Intramuscular mnjection of cortisone ghould be given
preoperatively if the hazard 18 considered serious. All p2
tients should be observed carefully to avord postoperat1ve
isuffictency 1f possible and to treat 1t promptly 1f 1t 18 en
countered.

Bilateral Adrenalectomy in Treatment of Advanced Reo-
plastic Disease. Wiley F Barker, Eric T Yuhl, John M;
Beal, Jr MAalcolm R Hill, Jr and Willard E Goodwm'
(Umv of Califormia, Los Angeles) performed bilateral adre-
nalectomy 1n combination with castration on mne patients.
All had received combmations of surgery and irradiation
or hormone therapy, and the diuscase had reached a stage
that precluded amohioration by further standard techmues.
The conditions treated mecluded meclanoma, carcnoma of
the breast and carcinoma of the prostate

Cane 3 —Men, 20 was hospitalized for pamn 1n the back and ab-
domen A melanoma had been removed from the base of the left

rccond toe three years previonsly Three months later femoral node
disscetion wns performed hecauso of metastascs. Exgminahon 1

(0) West J Burg €1 401 498 Beptember 1033
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one stage, usually through bilateral lumbar incisions. The
only hormone replacement therapy during and after opers-
tion consisted of cortisone or hydrocortisone orally

In only one patient with prostatic cancer was there ob-
Jective regression of tumor masses after adrenalectomy
Although five had svmptomatic improvement for two to
seven months, radiographs showed progressive growik ol
tumor metastases, and four subsequently died of caneer
8ix patients failed to 1mprove Adrenalectom) for advanced
prostatiec cancer as now carried out 1s, consequently, not &
practical therapeutie procedure

Cortisone and hydrocortisone are metabolized 1n man 1nto
at least one end prodmct with androgenic properties—l11
OH androsterone The use of corticosterone for the mamte-
nance of patients who have undergone bilateral adrenalec
tomy is under study, smce 1t does not appear to be metabo-
Iized into the usual nentral 17 ketosteroids

In one patient with edvanced mammary carcinoms, major
therapentic improvement was still evadent mine months after
adrenalectomy Of four others with short clinieal remussnons,
two had relapsed after four months. Seven patients failed
to 1mprove. Present trends suggest that patients with 8
favorable response to castration mre more lhkely also to
have a favorable response to adrenalectomy Results of this
study mdicate that adrenalectomy decidedly mhibits the
growth of mammery carcinoms in some patients for & tume
but har no such effect whatever in others

No mgmifieant alteration m growth of the mine muscel
Ianeous tumors could be detected after bilateral adrenales-
tomy

Hormonal replacement 18 adequate after adremalectomy
with cortisone therapy alone The average doso 18 50 mg/
dav admumstered orally m divided doses of 25 mg every
12 hours. The dosege 18 adjusted to the individnal patient
on the bams of his sense of well bemng, strength and appe-
tite There 18 no single laboratory test which helps to de
fine the rucorticord state Withdrawal of cortisone, because
1t promptly produced symptoms of low adrenocorticel activ
1ty was not feamble Studies of water and electrolyte me
tabolism during cortisone withdrawal were surprising in
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addrtional means of temporary control of advanced bresst
caneer, particularlv in patients who have responded to cas-
tration.

As of Dec. 1, 1953, 80 patients with breast carcinoms had
been adrenalectomized Of these, 40% had shown objective
evidence of response for an average of mino months. The
longest gurvival period without relapse had been 14 months,

THE GENITOURINARY SYSTEAL

Oircumcision of Newborn Appraisal of Its Present Status.
Harold Speert® (Columbia Umiv ) notes that despite much
controversial historical discussion concerming the value of
crrcumelsion, the ciremmstantial evidence that the foreskin
plays 8 role m the geness of penile cancer 1s incontrovert
ible This fairly common form of cancer seldom occurs m
men errcumeised early in hife

Ag caremoma of the penis usually begins on the glans or
1 the coronal sulcus, it 15 obvious that circumeision does
not remove tigsnes which are the mam mtes of penile eancer
Smegma 18 conmdered the tangible agent responsible for
carcinogeness 1 the penis

In New York City an average of 187 deaths per vear,
in the years 1939-50, were due to carcinoma of the penis

The discomfort, time and eost of ecircumeision of the new
born are trivial in comparison with the antiapated benefits
of the operetion. Hemorrhage, infection and operative trau
ma are exceedingly rare The use of the Gomeo clamp has
rednced the opportunity for injury to the glans or for re-
moval of too much foreskmn In 10 802 newborn circumel
mons at one New York hospital from 1988 to 1951, there
were only 6 recorded mishaps

During 1939-51 there were 224 recorded deaths from car
cinome of the pems in New York Citv, but only one death
and a few nonfatal accidents resulting from neonatal eir
cumeimon.

(9) Obst. & Gyoew 2 164 172, Augnst, 1953,
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Trypsin Therapy in Mansgement of Chronic Surface Ul
osrs Alma Dea Moraml (Philadelphia) nsed trypsin in smix
caser of chromc surface ulcer resistant to conventional sur
gieal management

Trypsin's greatest enzymatic activity 18 demonstrated at
pH 7, and 1t 18 advisable therefore to irrigate the wound

98 (left) —Diabetic gungrene of sole of t foot of fowr monthe’ duration.
Fi bttwu-:)rw openings with dq'e—‘ and slderable becrutic

dratnage,

Tig. 00 (right) ~—Appearance two weeks later showing same foot after
therapy Trypsin sdministered by {rrigation through catbeters in sinos tracts, tos
taken two manth treatment.

(Courtesy of Morani, A. D Plat. & Reconstrnct. Barr. 11 372 370 May 1933)

with Sorenson’s phosphate buffer solution before using the
trypsin powder Trypsin has a broad spectrnm of proteo-
Iytie activity but will not act on exposed fibrous tiswue,
bone and cartilage Living cells and serum contam a spe
cfic trypsin imhibitor and several nonspecific inhibitory
substances which protect the living cells from proteolytic
actinity The disappearance of bacterta from trypsin treated
lemons apparently results from a strengthening of the lo-
cal humoral defense mechanisms once the bacteria have
been deprived of their culture medums, ie., slough, debris
and neerotic tissue Once the viseid coatng 1s physiological
(1)  Tlast, & Recoostroct. Borg 11:372-379 May 19 3

331
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Iy debrided the enryme attacks the necrotic Iayers that have
covered the wound for weeks or months Soon the exndate
becomes clear and the wound fresh looking with a pimk
healthy granulating surface where viable leukocytes appear
(Figs 98 and 99)

Trypsin may be apphed in the form of a dry powder
after wrrigation with the phosphate buffer by sprinkling or
wmsufflation, 1n gelatin capsules for sinuses and fistulous
tracts 80 plugged with necrotic debris that irrgation 18 1m
practical or 1mpossible, 1n the form of wet dresaings, or by
irngation or mfiltration with a hypodermic needle beneath
the eschar or into the necrotic tissue

To avord unnecessary use of large amounts of enryme,
necrotic tissue can at tumes be debrided mechanically before
and after trypsmn application. Whenever possible the powder
form should be used rather than the solution since the
powder provides greater proteolytic action.

Studles of Oombined Vascular and Neurologic Injuries
IT. Rffeoct of Arterial Ligation and of Sympathetic Denerva-
tlon on Return of Funotion After Crushing the 8ciatic Nerve
of the Rat In a previous study, Arnold Kunkler and Harris
B Shumacker, Jr# (Indianapohs) found that sumultaneons
hgation of the common 1hac and femoral arteries of an ex
tremity was followed by & low incidence of tissue necrosis
but a high meidence of wschemie paralysmis Recovery from
the paralyms was hastened by immediate sympathectomy
When arterial Ligation was combined with section of the
goiatic nerve fibers, preserving the neural sheath, recovery
of neural function was delayed and tissue pecrosis was
strnkingly inoreased. Sympathectomy greatly reduced fre
quenoy of tissue necrosis

TEOTINIQ— nps of rats were used. The neurologic 1nyurv
was mﬁmt%d If;v:rﬁnl; the left scaatic nerve for 10 seconds. Ar
terial 1njury conmsted of divismon of the left common ilias and
femornl arteries. Sympathectomy was performed tranapentoncally
Sympathetio chnins were resected from the level of the renal vessels
to the bifnreation of the aorta Only the selatic nerve was erushed
in the 1st gronp the arteries were divided and the nerve erushed in
the 2d 1 the 3d group iliae artery division and sympathectomy
were done, followed by femoral nrtery divizton and perve erush the

—_—
(2) Bumey 34 607613 Beptember 1053
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ment m selection of the patient for operation. The immed:
ate postoperative increase mn blood flow to a sympathee
tomired imb decreases 1n a few days as a result of an unex
plained change in the arteral walls This takes place even
when tests mmdicate that sympathectomv 18 complete and,
therefore, must be regarded as a natural consequence of the
operation and not an mdication of faillure Also unexplained
18 the fact that the extremities remain warm independently
of the dunimshed blood flow Denervated structures become
more sensitive to the chemical substances which normally
mediate nerve impulses to them This mechanigm may ex
plamn, at least in part, the poor results of sympathectomy
often seen 1n Raynaud’s disease

Although sympathectomy has been used mn most forms of
vascular digease at gome time, 1t 18 a fallacy to consider
arteriel spasm an 1mportant cause of 1schemia Spasm has
been thought to be a factor in Ravnaud’s discase causalgra,
mtermittent claudication and the phenomena involving the
Limb that becomes pale and pulseless with exercise A more
serous error 18 to regard the natural increase 1n blood flow
after vasomotor block as evidence of arterial spasm

There 18 ample evidence of the sympathetic mnervation
of collateral vessels Although the initial inerease in blood
flow through them after sympathectomy diminishes conmd
erably, the final result 1s usually sufflcient to justifv the
operation especially when 1t 18 a complete block of the
main vessel. Inttle benefit from sympathectomy 18 likely 1f
there 18 widespread arterial degeneration or wasting of the
painfnl muscles An important question, as yet unsettled, 1s
the amount of lateral sympathetic trunk which should be
removed for ischemia of the leg For complete sympathec
tomy of the whole lower extremity resection should include
the first lumbar ganglion This operation must be performed
for an ihac arterial block when dilatation of the collateral
vessels 1 the hip region 18 desired However, evidence sug
gests that this lugh operation can rob the distal tissues of
blood bv opeming the proximal vascular bed Pamn in the
foot at rest 18 a premonitory symptom of gangrene Imme
diate sympathectomvy for incipient gangrene of the toes 1s
hazardous, especiallv 1n the presence of edema
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tions 1n man, and one need not wnsist on the former The
possibility of regeneration after preganghome sympathee
tomy can be obwviated by paravertebral ganghonectomy
extensive enough to remove the cells of the postgangliome
neurons. Rescetion of the cervicothoracic ganglionated cham
will not mgnificantly inerease arteriolar sensitivity in the
upper limb, but will prevent regencration through removal
of cells of the postganglonic neurons and will provide as
complete sympathetic denervation of the upper limb as can
be achieved, short of paralysis

Sinee postganglionic cells mav exist mn ganglions of the
cervical trunk above the stellate ganglion, the exeision
shonld inelude the middle cervieal ganglion 1n those patients
who have one Excision downward should include at least
the third thoracic ganglion. Such resection 1s best performed
through an anterior supraclavicular mcision Less extensive
resection to spare ganghons above the stellate ganglion 18
possible by a posterior approach but 1t 13 more mutilating,
results 1n a more stormy convalescence and may lead to
mtercostal dysesthesia. Postganglionic resection of the cerv1
¢othoracie chain from the mideervical to the third thoracie
ganglion 18 a5 good an operation as any pregangliomic one
yet devised, and probably better

Further Investigations on Use of Heparin in Treatment of
Experimental Frostbite Robert B Lewis and Paul W Moen®
(US.AF School of Aviation Medicmne) compared the extent
of muscle and slan necrosis 1n 87 of 311 heparinized rabbits
after exposure of a hind leg to cold alcohol at erther —12
or —15 C for 30 minutes 1n 13 separate experiments with
that m 118 not heparimzed but sumilarly exposed The mner
dence and extent of gangrene were no lower in heparinized
enimals, even though blood coagnlation times were kept at
or above 30 minutes during the treatment period. The death
rate of heparin treated ammals was sgmficantly higher
than that among the controls

The studv showed that heparin therapy had no effect
either on the inerdence or on the extent of skan and muscle
necrosis The use of heparin 1n cold injurzes 18 based on the
assumption that tissue death 13 secondary to vascular throm

(5) Fwir Gyoec & QLet #7 30-80 July 1953
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debridement only when there was suppuration and then
merely to sweb awa) necrotic material, 01% procane 1
travenously to relieve paimn, penicilin, nutritious diet and
other supportive measures Early amputation was rarely m
dicated unless there was pronounced trauma or maceration.
Early use of heparin was benefletal Heparin 1n intravenous
doses of 100 mg 10 250 ec of 5% glucose to which were
added 12 cc alcohol and 250 mg procaine was given every
six hours Corticotropin and cortisone were neffective
Aany severe cases required skin grafting Grafting could
not be done for perrods up to 120 days because of the poorly
vascularized bed and the vasospastic state of the vesscls

Of those with first degree injurv 81¢ returned to gen
eral duty, 1 those with second degree injury 41%, 1 those
with third degree mnjury 6% and none with fourth degree
mjury The most outstanding sequela was the so-celled post
frostbite syndrome consisting of hvperhidrosis some de
pendent rubor and gensmitivity of feet to temperature flue
tuations

[The question of the treatment of frosthite has been a controverslal one

for many years. The large expenience of Colonel Pruitt shoald be very
helpful to anyone confronted with this problem.—Ed.]

Frostbite Resulting in Amputations Thomas J Cantv and
Andrew G Sharf? (US Naval Hosp, Oakland, Calif ) re
port 15 cases of frostbite mmcurred bv the Marine Corps
during 1950 1 Korea. The time of the origmnal exposure to
cold varied from three dava to one week. In 11 patients the
svmptoms were confined to the feet 4 had a combmation
of upper and lower extrenutv involvement, and none had
symptoms confined to the upper extremity Extremities with
asgocinted miemle wounds were always frostbitten

The patients were put at rest and the gangrenous tissues
allowed to demarcate (Figs 100 and 101) Each was allowed
to recover as much tissue as possible, and no predetermined
levels of amputation were established After demareation,
amputation was carried out through the adjacent normal
appearmg tissues (Fig 102) A breakdown of the suture Line,
particularly m the distal tvpes of amputations, was not un
common. Further debridement and revision of the ampute

() Anm HoE 138 63 2 Jaly 1083
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tion was earried out An average of five operations were
requred to achieve a satisfaetory stump

Artertograms cid not help 1n loeating an optimal mite of
ampntation, but they re-emphasized two important features
of the vaseular patturn (1) a smigmficant flhing defect of

Fig 100 (Abm?-m)
et o hasd doe to
1 Ite.

Fig 101 (abees) -~
apnnumn-mnwmaf
ERPITEDOE o
Httle Suger Sow Sager
nafl has

E’F 102 lef)
Floal result after ampa
thon, ol band

doly 1953)

the distal artertolar bed was always present in the unrevised
frosthitten extremuties and (2) a marked spasm of the prox
1mnal collateral vesenlar bed was present even four to five
months after the mitial wzurv by cold

Average period of hospitahzation required per patient
was 111 months In 67%, a partial hand or foot was pre
served. Tatients mitiallv treated wath paravertebral blocks

o~
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required higher levels of amputation than the others not so
treated.

Observations on Development of OCrwreulation in Skin
Grafts VL Effect of Hyaluronic Acid and Homologous Skin
Filtrate on Homologous 8kin Grafts Herbert Conway, Rich
ard B Stark, Doyle Joslhn and Norman Buys8 (New York
Hosp Cornell Med. Center) made observations on homol
ogous skin grafts in mice using a transparent tisgsue cham
ber and splint. Consistent thrombosis of blood vessels 1n the
recaipient bed of controls in which homografts had been
transplanted led to the use of an anticoagulant (dicu
marol®) New vessels grew toward the graft but none grew
mto 1t to nourish 1t permenently In an attempt to transfer
the nonantigenie property of mucoprotein to homologous
skan grafts, potassinm hyaluronate was used 1n combination
with dieumarol® None of the grafts was successful.

Extract of mouse skin was given ntraperitoneally, and
homologous grafis were transplanted. None was snccessful.
In mice treated with the homologous skin filtrate, autolyms
of the graft was accelerated, suggesting & generalized ves-
cular reaction to the filtrate It 18 believed the flltrate con
tamed a factor responmble for the more rapid necroms of
homografts and for the vamation in the vascular pattern
n treated ammals compared with homografts of skin m
untreated ammals.

Tourniquet Paralysis Syndrome, though rare, 1s easily
overlooked because (1) the paralysis and associated phe
nomeng can be relatively brief, (2) the lesion ean be mld
and result in incomplete paralysis, and (3) the sensory ex
amination 18 usuelly confined to testing of pan sensation
with a pinprick and, because of supposedly normal sensory
findings, 1ncomplete or even complete paralyms 1s often
erroneonslv diagnosed es hvsterical In tourniquet paralysis
there 18 a disturbance 1n functions of the peripheral nerves
apparently duc to mechanical pressure of the tourmiquet
on the nerve not the result of 1wchemma. Joseph Moldaver?

{Columbia Univ ) reports seven cases of complete paralysis
resulting from use of a tourniquet, three indueed by rub
[

(8) Plast & Reconstruct. Surp 13 77 78 July 1963
($) AJMA Arch Suw. 68 136 144 Febroary 1064
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and pownt in the palm or dorsum, and i1t may rupture or be
meiged to produce a tunnel or fistnla

The Lhining of all simuses conssts of nonpigmented squa
mous eprthehum with no rete pegs Sweat ducts are present
n the epithellum lining the tunnel Cellular reactions to the
hair shafts are variable In some cases numerous polymor
phonuclears are present around the hair shafts, whereas in
others lymphocytes and plasma cells predominate

A sumilar condition 18 encountered in the chronie scar
ring pseudofolliculitis of the Negro beard, which 1s cansed
by shaved hairs curhing back and penetrating the epidermis
It 18 suggested that postanal simuses may have & similar
origin.

If barbers paid sufficient attention to hand hjygiene and
removed the hairs, this lesion could be prevented Burgery
18 not advised 1n the earlvy shallow pitted stego as the lesion
will not progress if the hairs are removed each ntght Once
the lemon has advanced bey ond this stage, surgical excision
18 the treatment of choice Such a procedure, followed by &
free skin graft or direct suture, has given satisfactory re
sults

Reomrring Myxomatons Cutaneous Oyst 1s reported by
Norman H, Isancson and Denms MeCarty2 (George Wash
mgton Umv )

Woman, 44, had o blister like lewton (Fig 103) on the dorsoulnar
mde of the nght mddle finger at the distal interphelangeal jont
which she “pricked ” open several times, discharging a small amount
of mrupy clear flmd. Each time 1t recurred within one to two weeln.
Following surgieal drmnege 1t recnrred in four weeks. Following
complete exeimon mx months after onset 1t reecurred in mix weeks,
There was no mflammation and no bony involvement. A total of
1,000 r was admnstered to the lesion 1n treatmenta at monthly
intervals one year after onset. Four wecks afier the last treatment,
the evst began to shrink and 1n mx months had disappeared.

The patients are usuelly women (759%) in their forties
The lesion occurs on the dorsal surface of the fingers n close
proximity to the distal interphalangeal joint and 18 usunalh
about the size of a pea The skin 18 of normal appearance
Tenderness 18 mild or absent

Histologically there 1s Iocalized degeneration m the corl

(2) Surgpery 33 6216 3 Aprll 1054
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um with myxomatous change and hiquefaction. There 15 no
epithelial or endothehal hming Ettology 15 obscure

All treatment results mn repeated reenrrence exeept radi
tion therapy, which produees a cosmetically perfect result

Flg 103 —Mrxomatous cutaneous c-m showing charactaristic location xad ap
pearanee (Couttery of Laacson, % I, MeCarty D Burgwry 85 621-633 Apd)
1854 )

Jacox and Freedman recommend & dose of 1,400-1,600 r
(160 kv constant potentigl, 4 ma, 30 cm. focns akin
tanee, no added flltration, intensttv 120 r/minute, portal
size determuned by lesion)

Prosent Btains of Parabiosis as Related to Skin Trans.
plantation. Katbhryn Iwle Stephenson® (Santa Barbara,
Calif.), m a review of the literature on parabiosis and homo-
grafting, found few original contributions or mew technies
to study Fundamental, biochemeal, mdividual differences
characterize each mdividual higher orgemism to be conmd
ered in every case of homotransplant After both free and
flap homotransplants of skin iz anmmals or mn man, capsl
laries grow from the host into the homograft, ultimately,
due to endothehal mwelling, thrombosis and contracture of
the surronnding conneetive tissue, the earculatory continm
itv fails and the graft sloughs How long actual eapillary
contaet 18 mamtamed in {wo persons varies probably wath
the degree of phylogenctic and genetie relationship

JManv studies have centered nround the systemie effest
of homografts 1 ammals Changes, found 1n manv organs,
have becn especially prononnced m the reticuloendothelial
svstem Blockage of the reticuloendothelial system has been
attempted by irradiation, splencetomv and the admunistra

(3) TPlast & Reconriroct, Sary 12 335347 November 1951
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tion of cortisone, trypan blue, corticotropin and antihsta
mnes but without sgmificantly prolonging the life of the
homografts

Experiments with successive transplants of homografts
have shown that vascular contipmity 18 not established and
that the disintegration of the tissne 15 mediated bv body
flmids, and not by cellular elements.

The review suggests an imtial organismal differential
probably with a genetic factor precluding permanent trans
plantation of blood nonrished tissnes from one ammsl to
another of the same species for any length of time except
1 closely mbred amimals of lesser genetie dedifferentiation
In the most lughly differentiated ammal, man, the only
homotransplants that have reportedly taken successfullv
have been transplants to 1dentieal twina

Effects of 8kin Homografts on Growth Faotors of Sur
rounding Host Epithelium. Ieonard R Rubin Alfonso A.
Dieczdue and Richard D Murrayt (Eings Countv Hosp,
Brooklyn) excised 1 sq mn of gkin from opposite sides of
the body 1 16 volunteers One wound 1n each was covered
with a homograft, and the other was left denuded for con
trol study Both wounds were then dressed identically All
but one homograft took the wounds initially appeared to
be completely healed, but when the grafts finally disap-
peared, open areas remamned In 14 patients, the grafted
areas healed completely, either mmultaneously or shortly
after the control areas 1n the 15th, the grafted area healed
& day sooner than the control area. Complete healing took
30-35 days

The gtudy mdicates that human homografts on wounds
do not stimulate faster growth of and coverage by sur
rounding host epithehinm.

Glomus Tumor Report of Two CUases 18 presented by
1. W Kaplan and Samuel Karlin8 (Lommana State Univ )
The normal glomus, a specialized arterrovenous anastomos:s
without an mtermediate capillary bed, 18 usually located
m the stratum reticulare of the cutis and helps to regulate
local and body temperatures the glomic tumor represents

(4) Ann Buarr. 138 867 86¢ Decsmber 1933
(8) Am.J Bmy 88 192195 August 1053
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tion of cortisone, trypan blue, corticotropin and antihista
mmes but without mgmficantly prolonging the hfe of the
homografts.

Experiments with snccessive transplants of homografts
have shown that vascular continuity 18 not established and
that the disintegration of the tissue 18 mediated by body
flmds, and not by cellular elements

The review suggests an mitial orgamsmal differential
probably with a genetic factor precludmmg permanent trans-
plantation of blood nourished tissunes from one ammal to
another of the same species for any length of time except
1n closely inbred amimals of lesser genetic dedifferentiation.
In the most highly differentiated amimal, man, the only
homotransplants that have reportedly taken suc.essfully
have been transplants to 1dentical twins

Effects of Skin Homografts on Growth Faotors of Sur
rounding Host Epithelium Leonard R. Rubmn, Alfonso A.
Diecidue, and Richard D Murray+ (Kings Countv Hosp,
Brooklyn) excised 1 sq m. of skin from opposite sdes of
the body 1n 15 volunteers One wound m each was covered
with & homograft, and the other was left denuded for con
trol study Both wounds were then dressed 1dentically All
but one homograft took, the wounds 1mtally appeared to
be completely healed, but when thp grafts finally disap-
peared, open areas remmined. In 14 patients, the grafted
areas healed completely, either sunultaneously or shortly
after the control areas, in the 15th, the grafted area healed
8 day sooner than the control area. Complete healng took
80-35 deys.

The study indicates that human homografts on wounds
do mnot stimulate faster growth of and coverage by sur
roundmg host epithelbum.

Glomus Tumor Report of Two Cases 1s presented by
I W Keplan and Samuel Karlin® (Loumsiana State Tmv )
The normal glomus, a specialized arteriovenous anastomosis
without an intermediate capillary bed, 1s usually located
mn the stratum reticulare of the entis and helps to regulate
local and body temperatures, the glomie tumor represents

(4) Aon. Surg 138 867869 December 1953
(5) Am.J Hurx 86 10 105 Auguet, 1953









ANESTHESIA

Edited by
STUART C CULLEN MD

NARCOTICS AND ANTAGONIBTS

Effect of Levallorphan Tartrate on Opiste-Induced Re-
spiratary Depression was studied by Wilham K. Hamilton
and Stuart C Cullen! (State Univ of Iowa) In the inves-
tigation, 19 patients scheduled to undergo surgical proce
dures that required munimal relaxstion were nsed One
group (14 patients) was anesthetized with mtrous oxide-
oxygen in nonhypoxic concentration supplemented bv in
travenous overdoses of one of three opiates—levo-dromoran®
tartrate, demerol® and morphine Anesthema having been
established and the operative procedure begun, the antag
onist {levallorphan tartrats) was admumstered mtrave
nously The effects on respiration were noted and an at
tempt was made to determine ehmeslly any effect on the
level of anesthemia In the other group of five patients the
antagomst was given first, followed by the analgesic drug
Nitrous oxide-oxygen was then admimstered and effects on
respiration noted and operations performed

In all patients and with all three analgesie drugs, the an
tapomist was effectrve After an mmtial peak response, there
was somo decreasge mn effect, but never anv serious respira
tory depression. Onee respiration had returned to imtial
levels, additional levallorphan tartrate had no effect on 1t

It appeared quite definitely that the combination of any
one of these narcoties and levallorphan tartrate did provide
A supplement to mtrous oxide anesthesia without the dis-
advantage of respirators depression. In no patient wag the
abolition of respiratory depression accompanied by decrense

——
(2)  Anesthesiology 14 550-56¢ \ovember 1963
7
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i depth of narcosis This suggests that although respmra
tory depression 1s abolished, some action of the opate drugs
used persists

Effeots of n Allylnormorphine on Respiratory Depression
Due to Morphine in Anesthetized Man with Studies on Re-
sponse to Oarbon Dioxide Charles AL Landmesser, S8anford
Cobb and J Qerard Converse? (Albany Med. College)
studied nine patients who had received relatively large
doses of morphine prior to and/or during thyroidectomy
under endotracheal mitrous oxide oxygen anesthesia. Imme-
diately after the operation, and with the patient stall anes-
thetized, a calibrated bellows breatling bag modified to
funetion &8 a smumple quantitative spirometer was substi
tuted for the regular breathing bag of the anesthesia ma
chine A tracing was obtained of each patient’s respirations
(1) during a comtrol period of breathing 100% oxygen,
(2) durmg a period of rebreathing carbon dioxide for ap-
proximately flve minutes while the carbon dioxide absorp
tion camster was by passed, (3) during a recovery period
of approximately flve minutes, (4) during the admimstra
tion of n allylnormorphine (5 mg) intravenously and the
response period of approximately five minutes which fol
lowed and (5) during a sccond period of rebreathing car
bon dioxide From this tracing, respiratory rate and minute
volume at the end of each test period were measured di
rectly and the tidal volume calculated. At the end of each
of the five test periods, arterial blood specimens were col
lected for determimation of oxygen and carbon dioxide
content

The authors conclude that when given before morphine
the allyl compound not only does not stimulate respiration
but, indeed causes a depression which 18 probably due to
a decrease 1 the senmtivity of the respiratory center to
carbon dioxide as 1s usually effected by morphine deriva
tives and other respiratory depressants However when the
allyl derivative 1s given after morphine the respiration 18
stimulated beyond the normal level, not by the drug 1tself
but by the excesmive concentration of carbon dioxrde which
has accumulated during the morphine depression and which

(%) Aopesthenology 14 5358 840 “Nosember 1953






BARBITURATES AND ANTAGONISTS

COardiac Output by Ouvet Oximeter under Thiopental
The dye dilution method of determiming cardiac output 1s
thought to be more apt to reflect physiologie varations
than the Fick method Use of the cuvet oximeter 15 desir
able for expermmental work since several experiments mav
be carried out on one animal within a short time and rapid
fluctuations noted. Esther AL Greisheimer, Dorothy W Elhs,
Howard N Baler, Gordon C Ring Lydia Makarenko and
Joan Grazianod (Temple Umiv ) determined the mean thio-
pental concentration, eardiac output, heart rate, systole,

Resvits or Successve DeremsipuTions or Camonc Ovrror
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diastolic and pulse pressures, peripheral remstance, dura
tion of anesthemia (or analgesia) and total amount of thio-
pental 1n mg /kg body weight adminmstered, for each dye
curve The results are presented 1n the table A total of
106 measurements of cardiac output in 26 dogs was made

Although the cardiac output wes not dependent on the
arterial blood level of thiopental, the duration of anesthema
(or analgesia) seemed an mmportant factor As the duration
mncreased, the cardiac output inereased Perhaps this mn
crease 1n cardiac output 18 due to progressive splanchme
vasodilatation the spleen 18 congeated under barbiturates.
The total dose of thiopental injected has no direct bearing
on the blood level, as 18 to be expected mnce 1t 18 deposited
m the fatty tissues

Pediatric Preanesthetic Preparation problems are pre-
ventive 1n nature avoidance of psychie trauma, prevention

(3) Am. J Physiol 175 171172 Sovember 1053
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child The proper dose 13 admimstered intramuscalarly
abont 30 minutes before induction of general anesthema,

The effect of banthne® on mneous secretions was exces-
sive 1n 95% of the cases. There was no remarkable differ
ence 1n the average pulse rates during general anesthesia
ip the children premedicated with esther atropne or ban
thme ® There was no appreciable skin flushing 1n 90% of
the cases 1n which banthine® was used, and there was no
postoperative hyperthermua. The pediatric nursing staff
noted a pronounced decrease in the mncidence and severity
of postoperative vomitmg mn the children who had been
premedicated with banthine® in comparison with those who
had been given atropine

Because of all these findings the author eonsiders ban
thine® to be a better drug than atropmme for preanesthetie
medication i children.

{Unfortunately this article does not melude the data on the study of atro-
pue and banthine.® Others who have used banthine® find po significant
differences between 1t and atropme i respect to Jis use as a premedicament

drmg—Ed.]
Evaluation of Pentylenetetrazol as Barbiturate Antag

onist. Albino mice were given, mtraperitoneally and sumul
taneously, LD,, and ngher doses of pentobarbital sodinm
and 200-1000 mg /kg pentylenetetrazol (metrazol®) The
ammels were observed from the time of injection nntil re-
covery or death. Joseph F Ferckas and Theodore Kop-
pany15 (Georgetown Umv) found that LD,, pentobarbital
sodium given alone cansed death rapidly, nsnally withm 16
munutes. Therefore physiologic antidotes must be mjected
mmmediatelv if they are to exert significant protectrve action.

All amimals receiving 150 mg pentobarbital sodium
(LD,,) and 200 mg pentylenetetrazol simultaneously sur
vived, When the dose of the latter was increased threefold,
some mice died because of pentylenetetrazol overexcitation
—none from depression

Jce given doses of pentobarbital sodium higher than
LD,, were only occasonally saved by pentylenetetrazol
even thongh the dose was increased up to 1,000 mg /kg
These experments confirm conclusions drawn by other

(3) Aveth & Amly 331 58-83 Jan. Feb, 1054
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the portal vein and hepatic artery after establishing an Fek
flstule. Comparison of the times for recovery from thio-
pental anesthesia i the hepatectomized ammals and sham
operated dogs showed & great prolongetion of effect result
g from exclumon of the liver These ammals did not show
signg of awakening durmg a period at least four times that
necessary for sham operated animals to recover

That the hepatectomized ammals could have recovered
hed thiopental been eliminated was shown by two types of
experiments (1) One ammal was operated on under ether
ancsthesia and recovered promptly (2) Two animals given
an analeptic at the end of the experiment 314 and 414 hours
after injection of the nnesthetic were able to respond by
lightening of the anesthema to a stage of marked exeite-
ment

These results support the conclusion that the hiver 18 1m
portant m the metabolism of thiopental. The authors be-
lieve thet tissues other than the hiver are quantitatively
ummportant in the rapid detoxification of thiopental mn dogs

VENTILATION

Physiologic BStudies Following Thoracle Surgery IV
Mechanism of the Development of Acidosis during Anes
thesia was studied by W W Stead, F E Martin and N K.
Jensend (Alnneapolis) Carbon dioxide excretion, total ven
tilation and alveolar ventilation were determmed before
and throughout the period of anesthesia 1n 13 patients who
underwent major thoracic surgery By measuring total ven
tilation, carbon dioxide excretion and carbon dioxxde con
centration 1n the alveolar mr 1t was posmble to determine
the alveolar ventilation Alveolar partial pressure of carbon
dioxide (Pco,) was assumed to be equal to arterial Pco,
The latter was calculated from the pH ecarbon dioxide con
tent hematocrit reading and hemoeT n gaturation of tho

arterial blood !’
It was found that it s the 4% air reaching the
(8) 3 Thomari 33446 Mavr 1

3
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alveoli wiich determnes aeid base balance dnring surgery
(Fig 104) There was no correlation between total ventila
tion and Pco, level, probably because of an increased vent:
lation of dead space durmg controlled resprration. This phe-
nomenon may have two possible explanations. (1) The
respiratory rate may be mcreased so that with a constant

viva Peo,
L 8o

14 0

Yoot 2 3 Immed.
Pre-ap. Pra-op. Hours Post op.
Fre, 104 —Mean suloes for tolal reatfletion (} ) and alreolar ventflatlion
{VA4) betore and tmmediately after thorrcke surgery ou 1 te, Riw In
Froe was colncklent with fall fn alrvolsr ventliatlon. Totel veutilathon was well maln
E‘;’dmu ) Coattery of Steed W W., ot & J Thomech Surg 251435048

dead space the mmute volume of dead space 1entilation
would be inereased. {2) The actual volume of dead space of
the respiratory trce may be wereased. This seems possible,
beeause 1t 15 likely that the operated tung 18 poorly perfused
during the time the chest 15 open. Both of these factors
probably play a part becauss the increase in dead space
stemed to occur 1 two steps (1) at the time of gnestheti
tation when the respiratory rate was controlled by the an
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esthestologist and (2) at the time the chest was opened
and one lung was functioming below par

The picture of the amdosis which occurs during anes-
thesia cannot yet be considered complete, because adequate
blood studies of the fixed acids have not been reported.
However, the major factor would appear to be the made
quacy of alveolar ventilation durmng anesthesia.

Practical Physical Method for Detection of Early Re
spiratory Acldosis during Thoracic Surgery was used by
‘Willlam W Stead, Frank E Martin and John Middle
brook? (Ainneapolis) on 14 patients under pentothal®
curere anesthema with intermittent manual positive pres-
sure ventilation. Pressure tracings were recorded by means
of a stram gauge from the trachea via a polyethylene tube
(s1ize 240) inserted through the endotracheal tube

A high degree of correlation was found between the level
of arterial Pco, and presence or absence of sponteneouns re-
spiratory efforts. The pressure trzcing was flat during
pauses of 5 10 seconds m tho intermittent postive pressure
when Poo, was normal or Iow Such pauses were marked
by rhythmic negative pressure fluctuations when Poo, was
elevated.

In order to check the dependability of the relationship
determinations of arterial Poo, were made during pauses
1m positive pressure admimstration. The highest Pco, found
when endotracheal pressure traamgs indicated apnea was
65 mm. Hg The patient showing ths elevated threshold
was deeply anesthetized. In all other instances there were
spontaneous respiratory efforts when Pco, reached 4547
mm. Hg

A patient who had previonsly shown good correlation
with a threshold of Poo, at 46-47 mm. Hg was purposely
anesthetized quite deeply to test the validity of this method
In this mnstance a Pco, of 80 mm Hg failed to eheit spon
taneous efforts, but 1t could not be determined if the lack
of effort were due to paralysis by curare or dulling of the
respiratory center by pentothal ®

It was found that patients whose Poo, was mamtained
near normal during major surgery were more relaxed and

(0) J Thoracic Burg 37 308-314 March, 1064
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arterial carbon dioxide tension was abnormallv high then
18 required when 1t 1s normal. This was frue particularly
at levels of anesthesa at or beyond which the type III
EEG pattern appeared. This finding, in both ammals and
man, suggests that the blood ether concentration and the
depressant action of high carbon dioxide tensions summate
their effects 1n producing the total degree of narcosis pres-
ent at any moment of anesthema

Changes from the normal ECG pattern were not seen in
patients or amimals with chests intact until the Pco, had
T18en to the point at which the type V EEG pattern was
produced. On the other hand, 1n amumals, 8 decrease 1n
EQG potential was fonnd m all complexes with accompany
g ventricular extrasystoles when the oxygen saturation
of the blood fell below 209, whereas Little change 1n EEG
pattern was noted until blood levels of 40% oxygen sat
uration or less were reached

The authors suggest that n diffienlt or protracted op-
erations (eg, thoracic procedures) m which respiratory
difffienlty 15 antieipated, the EEG tracings may serve the
good purpose of warning sbont severe brain depression and
collapse Thev also may ahed further Light on what parts
of a given operation mat be expected to give trouble from
mereased narcoms due to carbon dioxide aceumulation.

Regulation of Renal Bicarbonate Reabsorption by Plasma
Oarbon Dioxide Tension wes studied by Armold S Rel
man, Benjamin Etsten and Willam B Schwartz? (Boston)
In acute metebolic acidoms at plasma biearbonate concen
trations mgnificantly below 25 mEq /L., bicarbonate 1s com
pletelv reabsorbed by the normal kdney and the urine 18
actd When plesma bicarbonate concentration 13 elevated
above thig threshold value, all filtered biearbonate m excess
of the hmiting rate 15 excreted 1o the urmne

In resprratory disturbances of acid base balance however,
the biearbonate threshold must be changed considerably,
becanse i respiratorv alkaloss the urine 1s alkslne de
spite low plasma bicarbonate concentrations, and in respira
tory acidosis i1t 1s acid when plasma bicarbonate concen
tration 12 high The mechanisms mmtiating these changes

(2) J Oln Isvest 32 973 978 October 1053
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trapulmonary mixing, redaces residual volume, 1mproves
ventiletion perfusion relation through uniform alveolar aera
tion and decrease in residuel volume, prevents or minumizes
outward filtration through capillary membrane, and dimin
1shes blood volume returning to the right side of the heart,
with subsequent drop in eardiec output and blood supply
to the lungs.

M. 8 Segal, A. Salomon, M. J Dulfano and J A. Hersch
fus3 (Tufts College) studied 203 patients with various dis
orders of the chest who were treated with intermittent
positive pressure breathing in tho inspiratory phase of
respiration (IPPB/I) using the Bennett valve

95 patients with bronchinl asthma treated with
IPPB/I with or without bronchodilator acrosols, respira
tory distress was usually dimimshed However, vital ca
pacity, timed vital capacity and maeximal breathing ca
pacity determuned immediately after TPPB/I alone were
usually less than the control value When a bronchodilator
acrosol was combined with IPPB/I, maximal breathing ca
pacity was 1mercased 457% over tho controls The combi
nation of IPPB/I with a bronchodilator spray was more
effective than the bronchodilator acrosol alone

In patients with chronic pulmonary emphysema, leas dysp-
nea and distressing cough after treatment and better exer
cis¢ tolerance after prolonged treatment with IPPB/I were
observed. Vital capacity after IPPB/I alone decrcased in
most patients. When acrosol was added to the treatment
over a prolonged period, average increase 1 vital capsaty
was 81% of the control value The average determinations
during the first five days of troatment (control and after
treatment) were mmlar to those made at the end of a
course of treatment Thus it scoms that a smmnglo treatment
gave thesc patients the maximal 1mprovement in vital cg
pacity However clineal 1mprovement was noticcable sand
was maintained for r long time after 20-30 days of treat
ment.

In patients with bronchiectasis, the first treatment was
usuallv followed by eoprous 24 hour expectoration, which
continued for several days until draming was complete

(3) New England J Med 250 320238 Fet 11 1054
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brink and ES8O valves from the upright posmtion de-
creased the pressuro at all measured flow rates The ex
pected decrease in pressure for H2 was estimated from
measurement of the weight and surface area of the valve
disk and found to be in close agreement with the measured
value for that valve Mowsture on the H valves mnereased
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the pressure at flow rates of 5 I /minute, but at higher flow
rates the effect was neghgible

From these studies the authors conclude that the char
acteristics of an 1deal valve should be such that, when 1mn
verted, 1t would open at a pressure of 05-10 ecm water
This opening pressure must be greater than the pressursé
required to flll the reservoir bag sufficiently for the patient
to draw tho requred tidal volume In additiom, a physi
olome requirement is that thiy pressure be exceeded as it






414 ANESTHESIA

osclerotic about 75 mm (2 comparable percentage fall of
mean arterial preasure)

The difference m recovery in the two subjects may well
explain the prolonged recovery times somefimes seen m
patients submitted to controlled hypotension It may be
that cerebral anoxia is responmble for the prolonged coma

[Estimates of damage to patients after the use of hypotensive technies are
often erroneous becanse of inadequate measuring methode The objecthe
evid of signif h mentfoned in this article should encourage
caution in the use of delit and profound hyp —Ed]

Effects of Hexamethonium Iodide on Electrocardiograph
in Anpesthetized Subjects were studied by Mark Swerdlow
and Henry J Wade 8 Forty patients were studied, all of
whom were undergoing ear, nose and throat operations.
Electrocardiographic recordings were taken 1n the restmg
state before anesthesia, after mduction of anesthesa, after
the patient had been placed in a pomtion of 20 degrees re-
verse Trendelenberg tilt and after the intravenous 1njec
tion of hexamethomum 1odide

The mam changes noted on the ECG's were an alteration
mn the rate and changes m the P wave and P B mterval
Nonme of these changes can be considered speafie for
hexamethonium 1odide The alteration m rate was ob-
served without the injection of the drug and was not re-
lated to the fall in blood pressure that followed its ad
minstration. The disappearance of the P wave and short
emng of the P R iterval were seen not only following the
mjection of hexamethomum but also after tiling of the
anesthetized subject alone Such tilting of the patient mav
alter the vasomotor tone, and this could account for the
P wave changes The dimmution n the PR interval, too,
was frequentlv produced by tiltmg alone 1t was not con
stantlv seen after hexamethonium injection. It was not re-
lated to the subsequent fall in blood pressure or to tachy
cardia and 18 presumablv a vagal depressant effect.

The changes in P wave and in P R interval were 1m every
case short lived There was no ECG evidence of stroctural
myocardial change after the use of hexamethonium

(6) Brt J Ansesth. 25 284 290 October 1953







TABLE 1 —Tecnnics Arrired To Opramx Contmortro Hrpotensiox
No, Awzsrrrsroroorss  No. Cama

Arteriotomy 12 208
SFhul 46 2,655
Methonfum compounds 115 3375
Thio, um compounds 16 359
Pendiomid 6 63
Others 14 145
Total 6,905
TABLE 2—Types oF Procepure 1N Wiicn CoxrmoLLes HypoTEnsION
‘Was Usen
No. ANESTHESIOLOGIITE
grlnio!mnya] gg
unspecified
Head ang aeck T =
wall (mmeczomy) 19
Intrathoracic 12
Cardiovascular 5
Abdominal 20
Pelvic (radical) 31
Orthopedic 8
Plastic 1

TABLE 3.—Costrrications Encountemen ix 6,805 InsTances OF
ConrroLLrn HrroTEKSION

No. Caszs

Anuns 8
Oliguria 24
Cerehbral thrombosals 9

G thrombosis ;
Coronary g
Cardiovascolar colla

R bemorshage 7 (25 mlld)
Perxdstent tension ™
Delayed a 5 3
Others 17

TABLE 4 — Comramson or BrLoop Parssurr Levers wrrunoccmmct
or CoarrLications 14 “ConTroLLEp HYrOTXNSION

o Moty
F ) z

Awurie T * su>r>IE t Sguibost
Olawria n s SUToem 1 Bmtbest
Oursra] tiaroaboly ] . e Sgattonst
Betinel thrombess 1 .
Delaret swabeming 1 .
Coroanry 1 1
Carcies srwt u 1 sE>r>eem  Mighly sirsibesst

oolla pon - . - Mikly
Trartieasry hamarrhare T T SuLFOM  Nighly seatiemat

3 v s>t Nghy
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Because complications of “controlled hypotension” were
to be expected and yet were not being emphasized, question
natreg were sent to the Diplomates of the American Board
of Anesthesiology 1n order to secure completelv anonymous,
but nnbiased, reports of the results of the technic In all,
144 anesthesiologists reported use of such procedures n
6,805 patients

The technies apphed are listed in Table 1, the types of
procedure 1n which the technies were utilized 1n Table 2,
and the complications encountered mm Table 3 Table 4 clear

TABLE 5—Dzatas Occumrrvc 1v 6,805 Instaxces of
CorxrrorLy HyroTENnsION

Cause or Duarx No. Cases

N 1 tive tra
P;I:Dﬂnia open ama
Carciooms with metastases
Preexisting cardiovascular disease 1
Atelectasly 1

g’
—
O N n RS et bt et O 0 NI P e

Iv mdicates that 1n mduemng hypotension, 80 mm. Hg 1s the
eritical level of systolic pressure above which complica
tons are rare Table 5 enumerates the causes of death
among the cases surveyed. It 1s difficalt to establish cause
and-effect relationship between “controlled hvpotension” it
sell and the stated cause of death

tory Effects of Hemorrhage durng Prolonged
Light Anesthemz in Man H. E de Wardener, B E MMules,
G de J Lee H. Churchill Davidson D Wyle and E P
Sharpey-Schafers (St. Thomas’s Hosp., London) studied the
effects of controlled hemorrhage mn 14 young, healths vol
'i-“fis obsgerved before and during extensive operations for

(%) Clkn ge. 120178 184 My 1953
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varicose vems Cardiac output, intrathoracie blood volume,
forearm blood flow, renal blood flow and glomerular filtra
tion rate were determined

The details of venesections are grven in the table and
responses to venesection m a tvpical case in Figure 107 In

+ 1

]
MUSCLE
BLOOD 4
FLOW )
nlfioo ml/mn

o]
RENAL 800
BLOOD FLOW }_L——l—_'_—_,—’_‘—r—
wl/min 500
C-:?.E‘!‘AC OUTPUT 48 38

i '
IMNTRATHORACIC
BLOOD YOLUMEL 1358 141

an ty 100
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35 5 TS 7 o

MINUTES AFTER INDUCTION OF ANAESTHESIA

¥ 107 —Rarnlts of v in T No made for surfecs
m"womuv Ot de Warkenrr . E ot 0 Ola. S 13175180 May 1963

these cases cardiac output, forearm blood flow and intra
thoracic blood volame decreased, but renal blood flow
showed no mgmfleant change Changes in blood pressure
and pulse rate were small or moderate m 12 cases. In two,
blood pressure fell below 40 mm. Hg and the heart rate
slowed There was, however, no vasodilatation in forearm
vessels
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Vasodilatation was produced n the hindleg of the anes-
thetized dog by stimulation of the peripheral portion of sec
tioned spinal roots, the carotid or aortic baroceptors or
the medullary vasodepressor center The vasomotor re-
sponses were evaluated by recording the femoral arteral
flow rate with a rotameter type of flowmeter, together with
the systemic arterial pressure The perfusion pressure was
always mamtmined at a stable level and a eross-circulation
system was used for this purpose during reflex hypotenmon.

Hydergine, an adrenergic blocking compound closely re-
lated to ergotoxine, abolished the constrictor response to
ventral root stimulation whereas large doses of atropine
abolished the dilator response to ventral and dorsal root
stmulation. These results confirmed the existence of sym
pathetic adrenergic constrictor, sympathetie cholmergie di
lator and dorsal root dilator fibers. The vasodilator responss
to reflex stimulation was entirely abolished by lumbar cham
ganglionectomy or hydergine but was not affected by atro-
pme or surgical elimmation of the dorsal root system.

The authors conclude that the only mechamsm for eheit
mg dilatation through medullary reflexes 1s wnhibition of
sympathetic diseharge There 18 no evidence that the dorsal
roots or the sympathetic vasodilators participate mn these
reflexes

Qualitative Difference between Levoepinephrine and Levo-
arterenol Experimental Demonstration. George Al Sander
son, Jr, and Roger S Hubbard! (Buffalo) compared the
effects of levoarterenol and levoepinephrine on arterial, por
tal venous and right auricular pressures and on cardiac
rate in mongrel dogs The agents were admumstered by wav
of the portal or the jugular vein, in group 1, 13 dogs were
studied following single mjections and 1n group 2 (11 dogs)
the effects of continuous infuston were noted.

In group 1 levoarterenol elevated both arterial and portsl
pressures. As the effect of the agent was dmsmpated the
pressures gradually returned to the original base line Levo-
epinephrine when admimstered via the portal veln, caused
an 1mmediate rse 1n portal pressure, bt arterial pressure

(1) AM.A Arch. Surg 67 7460 752 Nevember 1053
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methonynm produced a substantial fall ;mn blood pressure
and 1n cardiac contractile force (as measured with stram
gauge arches) and rate A substantial increase m srterial
pressure resulted from mtravenous admmstration of each
of five pressor amines The contractile force of the heart
was substantially increased by I arterenol and moderately
nereased by epbedrine and methamphetamine Phenyl
ephrine and methoxamme produced only mimmal merease
in heart force.

The mcrements m heart force produced by 1arterenol,
ephedrine and methamphetamme are considered to repre-
sent actual drug produced ipcreases The small increments
m heart force produced by phenylephrine and methoxamine
are considered to be largely or entirely responses to hyper
tension and not the result of direct strmulation of the myo-
cardram

The selection of a pressor amme to combat hypotension
should be based on kmowledge of its cardiae activity as
well as 1ts perrpheral vescular actions. In conditions of
hvpotenmion associated with weskened myocardinm, pres-
sor amines such as | arterenol, methamphetamine and ephed
rme are mdicated, smee they mncrease heart force as well
a8 Pressor responses.

[It becomes increadngly evident that lhemaz;mmhamaﬁbc
selective and that there is definite advantage in £ as accurate an s+
teasment of the pature of hyp fon 23 possible before
pressor drugs.—]|

Oardiac Arrest after Intravenous Administration of Pro-
caine Amide (Promestyl®) Wilham Wewmgarten, Nicholas J
Gelluzznn and Alexander A. Doerner3 (U S Pub Health
Service) report a case 1n which recovery ocemrred iy

Jan, 30, underwent nght upper lobectomy for tuberenloss. 0~
tracheal anesthema was mdu:e% with ether and eontinued mith cyelo-
propane and oxygen. A slow mtravenous dnp of procame hydro-
chloride was given eontinuously as & prophylachic messure agmnst
cardine arrhythmas, Hexamethoniom chloride was given intrave-
noualy to control hypertension that developed after intubation The
operation progressed mmeventfully for abont five hours, when the
pulke became 1rregular An ECG revealed multiple premature Vfﬂ
trnenlar contractions from the same focus and ventricular tﬂetg'
eardia. After 250 mg proemine amde was given miravenously the

(3) JAMA 154 955908 Mar 20 1054
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meter, the variations in current due to the varymng pres
sure can be measared, and the currents will bear a constant
relationship to the pressures.

Arrapatus —Figure 108 skows the receptor, the bame consirue
tion of the receptor and the amsomated caronit 18 shown 1 Figure 102

Finely powdered earbon 1s hightly packed into the spaes between
the thiek metal plate 4 and the thin flextble metal plate B, sur
rounded by the annulus of insulating material C Plates 4 and B
form the electrodes and the flexible plate B has 2 bution D fixed fo
its eenter This umt 18 conneeted by a flex which may be of anv
length to the indieating meter and battery The 1.5 volt cell and the

1 F!L)IOE—B'CPMM‘ (Couttery of Downing D M. Amaesthesls 9 3§ 37 Janwary
054

500 ohm potentiometer provide a means of energiung the ﬁﬂn
and varying the base eurrent supphed to 1t. The total eurrent drawn
from the cell 19 approximately & ms. The meter 15 of the moving
eoil type with a baste full seale deflection of 1 ma, It in shunted to
read 6 ma. full scale, the damping of the needle thus produced be-
ing about optimsl for the range of pulse rates likely to be encomn

tered. The seale is drreetly ealibrated in mllimeters of mercwry the
ealibration points beng obtamned by plaang the receptor mder &
sphygmomanometer enff applied to a roll of gauze. To avoid eramp-
ing the sesle unduly it 15 arranged to read 200 mm. Hg et full de-
flection with the potentiometer adjusted smtably The potentrometer
setting 1s not tonehed dunng subsequent ealibration The gradna

tions are of the inverse logarithme type
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I, 109 —pose S Mructio Feceptor AmOciateg Clecute g, 18 oy
n ﬁttgo;gmhpmmﬁm:j 01 my 18 A5 et

o I
P 35yy Jl-lmu, 1954

To Teceptor Chtly uy,.
Wrigg With the button D Over the radig} artery Proximg)
0 the 8t loig Procegg of the radiyy The flex 35 plugged
12to the et umg, the battery. SWitcheq o, and the Poten
twmeter %ot 5o that ¢p, 8¥stohe (or dxastohc) Dregsprg 1nd;
Cateq 8 with that DPrevioyg),. determmed by Sphyems.
eed]e clllatey at the DPulgg rate
(rhuep, 18 thyg eag]y counteq) betiweay ¥8tolie gpg diastoly,
D"essureg_



INHALATION ANESTHESIA
Blood Flow in Human Muscle during Oyclopropane Anes-

thesla 18 mereased during light anesthesia and decressed
during deep anesthesia. A, H. Kitchin, 0 Sanger, H. E

H Hm[llmun

BLOCKED,

QLUME

RELATIVE
TIDAL

[ v

o @ 6

FOREARM BLOOD FLOW
ML [ 0o M [ Min
>

NORMAL

INDUCTION

O Nures 15 30 45

asod{lator absence of
3{:3;5:1;'1—::: gm o hﬁ%ﬁ‘lmm g W PR
de Wardener and I Maureen Youngs (St Thomas's Hosp,
London) studied the mechamsm responsible for these
changes by eomparmng simultaneous measurements of blood
flow 1n the two forearms of seven patients during varicose
vem ligation under endotracheal cyclopropane anesthesia
In one of the forearms innervation of the muscle blood
vegsels was interrupted by & deep merve block

Fugure 110 indicates forearm blood during light anes

(3) Olin. Be. 1% 301 3868 November 1053
426
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L 8
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51
[n}
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e} 113 co
rd L fuunm fccmm
MINUTES 15 30 45
112 —Ffect aoounruls reszlt of (1 the aesthesit, (2)
- Im%mmh%;mmm(w}tdm t ancrthesls, oo

e
blood flow tn normal srm. COv Pud Exp. refers to COy conteut of alveclar ar
(Courtewy of Kitohin A.ll.“ﬁ‘l‘d Qlin Be. 12 361-360 November 1983)

concentration of eyclopropane on the metabolsm of the
blood vessel walls or to the release of a vasoconstrictor sub-
stance erther locally or at other smites

Bleeding from Out Sldn and Subentaneous Tissue Sur
Incss during Oyclopropane Anesthesls, An mvestigation
was carried out by George MecLonghhn® (Umted Laverpool
Hosp ) to determine and compare the blood loss from stand
ard skun punctures during cyclopropane end ether anes
thema. Blood loss was estimated by measurmg the area of
blood collected on a filter paper from a puncture made with
an automatic lancet, the result being expressed m square
centimeters The mean preoperative blood loss for 150 pa
tients was 180 sg em

In planes 1 and 2 of eyclopropane anesthesi, the amount
of bleeding was inversely proportional to depth of anes
thema. In the deeper anesthesia of planes 3-4 blood loss

(8) Brit. J Anmesth. 260 84-#9 Merch 1954
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out. Upper abdominal section 1 10 patients produced a
maintamed rige of the blood sugar level which was statis-
ticelly sigmifleant but climesally unimportant During super
fleial operations on 25 patients under induced hypotension
with hexamethomuum bromide, the blood sugar decreased
after hexamethomum was given, remaming stable at this
lower level.

In two nondiabetic patients hexamethonium greatly po-
tentiated the action of parenteral msulin, caumng severs

Hen uwd-q-o.%/md_)
X
/
|

*——Table 1 20 non-disbetss peturits undergaang superficie!
—oTable 2 mmwm

el
o= —eTbk 3 m%mwmw J
Festing ~51+5+10+20 140 w0 0 +i00 j{n

e

Inductuor Tt In mntes opereton
113 —Mean blood smgar values in thres of atlents (1) steady
htlk'd blood mg-nr n 1 l; mm.{jyh:m
tant increase of oodma.rtn;-rﬂnln:tndomhx(azkvwl_..wd( l’ﬂfd
Jovel after of herumat f Gourtesy
Grifithe, J A, Quart. J Med. #8:405-418 October 1953

hypoglycemia. Three patients with controlled diabetes had
stable blood sugar values with the standard anesthetic tech
me Consderable potentiation of mmsulm oceurred m one
further diabetic patient in whom hypotension was induced
with hexamethomum (Fig 114)

It was noted that heﬁmethumum m the anesthetized sub-
ject masked many of the signs of hypoglycemia, even when
severe The only constant sign was progressive tachyrm-d.ita]-J
The author concludes that controlled hypotension Wl
hexamethonium 1s strongly contraindicated 1 diabetic };:1
tients beeause of (1) the common compheation of periphe!
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viwonlar dinoska ln el patlonts aud (2) the danger of we
voro hypoplysomla with possiblo resultant nouts coroniry
Insuftialonoy or contral norvois syatom damage

Fffeot of Fthor on Oyelopropane-Epinephrine Arrhyth
mine {u mongrol dogn war etudled by 10 M (rolsholiner,
M d Opponholnar, 1Y W X018, 1" 1 Liynoh and [ Bhn
pleod ("'emple Unly ) Pultmonary artorinl and nortle blomd
preswures woro rocorded shnultanconsdy with BCWs by
threo wndpolur leads bofore, durlng and after tha Injoctlon
ot eplnephrine undor ey clopropane oxygen amd other ayolo
propane oxy gen endotrachenl nnenthesln The soncentration
of oyelopropanoe and ether in blood In the pressnce of eneh
other wan defermined (Table 1) In woe oxporiments, oxy
pen and earbon dloxldo contents of whols Wleod wore also

() Anesthesbology 18181 88 Janary 1881
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determined (Table 2) The epmephrme mduced arrhyth
miag were not apparently attributable to erther hvpoxia or
hypercarbia

In 13 of the 18 expertments, the epinephrine-induced ar

TABLE 1 —Crcrornoraxe ano ETner CoNcenTRATIONS IN Axtimuar Brooo

C h-_"rb_r o Cx of other
et .t:f;_ﬁ' ]
ST | FERRES | SRR
Mm | Mar |4 Ma (e 4 | aem uu.'A
Arthyihmiss provestsd
13 doge T3] I5T7(11.00| K16]1662 (1184 [ 1874 [1H 0] S48
Drration of adminktration
18 13 as (13 a s (13 a s
mot preverted
1] 8] 172911100 5013041072208 | 878 | 489
Duration of sdminlatration
n minates 20 78 L] 18 I8 Qa7 |18 ki a7
Veatricidar fibrillation after
Srat tajection 13 dogx TO4| 1458) 1184
Duoration of sdrajeistration
n 158 5.7

* Averagws given are simple averages (arithmetic mearw) obtained by disHing som
of observations by namber of obmriations.

TABLE 2 — Oxycex anp Camsox Dioxior Contnt oF Anrmuat Brooo

I Ourrvn, obames per suat Carbom Dvamebe ratumes per cond

Mo | Mxtarsm | dvereges "'—|i"_ A o

I8 dog brasthing spontanecosly
aftor eodthurn thiopental

128 | 188 152 | WM | 485 388
After 40 min oa cytlopropane-
cayrem 150 | M3 21! | w3 “s E-13
After 30 sim_ an ether-cyelopro-
7 | ns 03 | 291 E-1] B0

pase-oxypea
7 dog requiiring artifica] reepl-

ration for & part of the time 120 200 178 »o n3 428
Crelopropane-

ARer 40 min. ‘o0
priing 3 | 25 s | w8 | sas "7
Afer 30 min. on etber-eyelopro-

pane-cxypen 145 | 28 00 | 315 | 578 41

* Averages g wtmpls sverages (arithmetic means) obtatned dividing the
mdmm':ﬁﬁ;wmmmum ) b

rhvthmias were prevented by admimstration of ether The
first ectopie beat of a bout of arrhythmias, following the
firat 1njection of epinephrine onginated most frequently mn
the upper anterior right ventricle The commonest 1rregu
larity noted was a bigeminal rhythm This conmsted of &
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Endotracheal Anesthesia for Tonsillectomy and Adenol
dectomy in Ohildren 1s strongly recommended by John W
Pender and O Erk Hallberg! (Mayo Clme) The advan
tages of endotracheal anesthema for this type of surgery
melude (1) a continuously patent awrway, (2) nonvarying
level of anesthemie which may be kept light so that protec
tive laryngeal reflexes become active rapidly after opera
tion, (3) dimmished hikehhood of aspiration of blood and

Revition o Tuse Spe To AcE of Chomp IN ENDOTRACHEAL ANESTIESIA
Tabe Bizo (French)
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other foreign material and (4) improvement 1n visualiza
tion of the field of operation because freedom of retraction
of the tongue 18 allowed by the presence of the tube

The disadvantages encountered by the authors were few
and infrequent in the 1,050 intubations reported. In two
nstances the endotracheal tube was displaced from the
larynx durmg the operation. The one posmble disadvantage
of this type of ancsthema 1s that the mervices of & traned
anesthetist are reqmured

To avoid complications the authors suggest four gen
erel rules to be followed i intubatmg young patients
(1) Avoid trauma, moderately deep anesthema with a po-
tent agent is mandatory Once the tube 1a in place, very

(1) J.AM.A 15310731074 Nov 21 1983
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served for this period of tame) For this reason 1t 18 recom
mended that ipromend therapy be discontinued for at least
four weeks before any surgical intervention.

Rensl Function during General Anesthesia and Operation
18 discussed by E. AL Papper3 (Columbie Univ) General
anesthesta produces a stereotyped response in the kidnev,
depending somewhat on the depth of anesthema, the agent
used and the premedication given. A striking intrarenal
vasoconstriction oceurs associated with a fall in glomernlar
filtration and a reductron in urinary concentration and ex
cretion of electrolytes and water There appears to be a
relative merease 1n renal tubnlar reabsorption of both elee
trolytes and water Since these renal hemodynamic changes
regemble changes seen with a variety of clinieal situations
such as congestive heart failure, violent exercise, pain,
chronic anema and shoeck, they may be the result of 2
homeostatic influence of stress The mechanism of their pro-
duction 15 obscure The tranma of operation has no mflu
ence, smce the changes occur during anesthesma without
operation and tend to decreese as operation progresses, if
there 18 no shock or hemorrhage Smece the renal vascular
changes are rapidly reversible after terrunation of anes-
thesie, drugs probably have lttle mgmficant direct action
on the renal circulation,

The anesthetic agent per se 13 probably not implicated 1n
postoperative derangements of urine formation and electro-
Iyte control. Moyer believes that these changes are probably
due to dustributional shifts of body flmds and afferent stom
ul: from the operative area. Although it 18 reasonable to
assume that postoperative changes are not caused by 2 de
fect 1n glomerular filtration, 1t 18 possible that the renal
tubules have been conditioned n some manner by anes
thesia or operation or both, so that they do mot function
adequately with regard to water and salt loads mn the post
operative period.

Chromie venous congestion may cause the lkadney to re
tamn abnormal amounts of sodium by mereesed tubular re
absorption Venous congestion or dilatation during anes
thema 15 not uncommon.

(3) JAIA 182 1686-1689 Aug. 29 1053
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pomite arytenoid), cough, voeal ebuse and “throaty” volce

Logically, the two phages of prophylaxis are the preven
tion of direst trauma by skilled and gentle mtrodustion
and by meticulous care end mspection of the tube, snd pre-
vention of granuloma formation by a regimen of silence to
insure prompt healing Harly diagnosis of trauma 18 there
fore essential Whether a contact uleer granuloma is ine
dental to endotracheal anesthesia or due to other canses
the prognoms with proper treatment s good With early
diagnoms, 8 good voice may be expected

The second most serious laryngeal complication 18 acute

) (

../.-\/

11, ——Ew VP) of H -u:h
l'fl‘ 5 { )mb.lgtm-ld u.rﬂ?h‘- of
a (Oouﬂ.uy ol lu;!m Ry Ax-Lbndnbv):lHu srwmbe:
19083)

edematous stenosis This 18 most likely to occur m children
for two anatomie reasons—the abundance of loose areolar
t18sue 1n the subglottic region, and the small lumen which
18 occluded by very little swelllng The cardinal mgns of
obstructive laryngeal dyspnea are (1) mndrawing &t any
one or more of the following locations, suprasternal notch,
around the clavicles or epigastrium, (2) ashy gray pallor,
(8) cholung, gaggng and waking m terror every tume the
child falls asleep, and (4) restlessness. Sedation 1s contra
indieated, and immediate low tracheotomy 1s imperative
Nomancls.tum for Methods of Inhalation Anesthesls 18
presented by Jack Moyers® (State Univ of Towa) based on

(5) 4 logy 141600611 1958
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a slalled person Since published data on the bame prinei
ples and proper operation of the gemiclosed inhaler are
meager, Curtis H Swartz, John Adrmam and Alexander
Ahhé (Lowsiana State Umv ) studied this aspect of anes

Liter flow of gases indicated in circles

Time in Kimtes

Fig 116 —Oxygen tersion uoder mesk st lips with oee of Foregger le canieter
clrela filter wh&mtﬁm:umﬂwdmf“-ﬂhhw

tohyler Cooves are typio! of dats obtained when the Heldbeink and X
flters are ured a3 mmiglosed tbalers, It also typifies temalons obtatned whan to-and-fro
omed manner obtained when hell

tnhaler is meed fn semicl
are used also follow this pattern. (Courtesy of Bwartx, O H. « &f Abesthestology
14 437-448, September 1053 )
thesia and inhalation therapv in detail mn both nonanesthe-
tized and anesthetized subjects. Oxygen, air helmm-oxygen
and mitrous oxide-oxygen were delivered into currently
available semiclosed inhalers at various rates of flow
Oxygen tenson under the mask at the lips at varlous
rates of flow 18 charted in Figure 116 and the concomitant

(8) Anmthestology 14 437-448 Beptember 1953
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parallel fall i blood oxygen tension in Figure 117 The size
and total eapaeity of the mhaler had no mnfluence on re
gults, nor did the pomtion of the exhelation valve (on the
capmster mnsterd of directly on the mask) Some rebreath

-]
Vo
I |

8
i

@
w

v

Arterial Blood Oxygen Saturation in Per Cent
2
[V IR ST ETER BT U0 N 2 N0 R A S

=
L=3

bTink M 15-and-fro -caypen Poregyer
sogle canieter circle Blter Pigures lo chely iodieate fow of air ln ltendmloate,
(Courteny of Swartx, 0. H., rt al: Apesthelology 14 #37-448 Beptember 1953 )

ng 18 wmevitable 1n the semiclosed inhaler unless it 1s one
based on the demand prineiple It 13 obvious from the data
summarired graphically in Figure 118 that unless high rateg
of flow are mamntamned, a carbon droxide absorber iz neces
sarv for all sermiclosed mhalers exeept those functioning on
the demand prineiple Comparnison of the data m Figure 119
with the other data indieate identieal patterns of reduc
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tion 1n oxygen tension and retention of carbon dioxide re
gardless of whether aur, helrum, nitrous oxide or ethylene
15 used.

The data snggest that when a “wash-out” or the elimina
tion of a gas (mtrogen, ether vapor, carbon dioxide) 1s

a
o 7
3
1
Es— ]
& 2
L
]
gh— 7
EB—
o 2+ 5
»
g1
871 B
LI N N (Y I U B Y R Y BN S I
10 15
Time in IHnutes
when atr was admitied
m?f}xa—ammtm{m;:unvw ot ‘m
off. = fmiiate Sow of air in Bimllar patterns wery
obtained in stods of H pUe tnbalers. * (Conrtesy
Bwarty, C. H, ¢t ol A 14 437448 1083 )

desired 10 umts permitting rebreathmg, the mnute volume
exchange must be delrvered into the inhaler When no
‘“wash-out” 13 desired and less than the minute volume ex
change 1s delivered, an 80% gas and 20% oxygen muxture
must be enriched with additional oxygen to avoid sub
oxygenation. Aloreover the carbon dioxxde sbsorber mv:ist
be 1n operation to ehiminate the possibility of carbon dioxide
excess m these cirenmstances.
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Concerning Concentration of Inhaled Gases in Semiclosed
Anesthesin Systems Henming M. Ruben? (Copenhagen)
points out that no conclumons concerming mhalation per
centages can be drawn on the basis of percentages of gas
flow from the machine The maximsl percentage of gns n
patient inhales when s certam percentage of gas ix de-
livered from the machine at different total rates of flow
ean bo caleulated If

Ir= % of gas x In inhaled air

F = flow of gas 7 from machioe in L./min.

E== % of gav x in exhaled air (expressed as decimal)

Fl==tota] flow of gas mixtare {rom machine In L. /min.
RAf} = respiratory minats volume

———

14 1 oY 14 (89-405 1032
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then 1t can be shown that

Ir=(F+[RM] —FI} X E) X 100
< RAf}
which 18 applicable for flows up to the respiratory volume/
minute
For example, if the percentage of oxygen mhaled 1s eal
culated when different flows eontaimng 20% of oxygen are
delivered from the machine to patients with respiratory

734

20 2 —

Eighest posaible 0p% in inhaled mixture with varying

rachine gas flors ocontalming 203 Op

—o——o—— Rwua= gL ~—t——s—— Pz =12L
1051, 120 —(Courtesy of Raben, H. 3. Anesthedelogy 14 459-46 Beptember
minute volumes of 8 and 12 L. the results are those shown
mn Figure 120 If the flow contammmng the 20% of oxvgen 13
kept constant at 2.5 L./mmaute, the curve 1n Fignre 121 rep-
resents the effect of increasmg respiratorv mmute volume
on mnhaled oxygen content Figare 122 shows the percentage
of oXygen necessary mn a 25 L. flow/minute to give 20%
oxvgen 1 the mmhaled gas mixture at different respiratorv
minute volumes

None of these caleulations takes mto sccount the me

chanical dead space which 1s nsually of some importance
especially when face masks are used.
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Rebreathing in Pedistric Anesthesla Recommendations
and Descriptions of Improvements in Apparatns. No entire
ly satisfactory apparatus 18 available for admimstermg n
halation anesthetics by the closed system to mfants and
children When an infant 15 enesthetized with the standard
apparatus used for adults, 1t 18 dificult to maintsin an even
plane of anesthema As a rule, induction is prolonged and
stormy and breathing 18 laborious and deep The exagger
ated breathing suggests resistance to the passage of gases
and hypercapma. The latter 18 probably the result of exces-
sive dead space, ineffective absorption of carbon dioxide
or both. The difficulty m induction and maintenance sug

Fif 123 —Modified connecting plece for pedistrlo ues. Centsr tabe
e g et ol AR R R R S
oty 1958.)
gests mmadequate mixing of the gases and vapors This 1s
most Likely due to rebreathing from a dead space which
approximates the taidal volume m mize and also to a large
total volume 1n the entare apparatus

John Adrem and Thomes Grigga8 (Charity Hosp of
Lowmsmana) have modifled the cirele filter apparatus to
overcome these difficulties The foremost problem was ehm
nation of dead space 1n the fittings This was done by elmt
nating the Y fitting and construeting a new obturator The
fitting conmsts of two tubes, one inmde the other (Fig 128)
The mze of the fitting 18 the same as that of the Y chimney
piece, so that 1t will accommodate the standerd size mask
and endotracheal tubes.

To eliminate the dead space mn the mask, a pump con
sisting of a rubber bulb (50 cc) with valves at either end
was wcorporated between mask and bag The bulb, which

(8) Apesthesiology 14 337 347 July 1933
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Permits g Umdirection g flow of 828e5 from the bag to ¢he

mask, merely Circalates thy 8ases, 1t qoey not exert Pregaure

on the Tespiratory tract The bulh g mampylateq manuglly
nee

Construeteq by sheet of semargq rub
crmahmgelxkem er on g
The & dard § 7, breathmg bag 13 not sat etory for
Pediatrie yyq for two reasons (1) v en dealip low
Volume tidal change 3 15 gl Unpoawible Observe
ratory MOVementy, and (2) the larger b, because of
the thickn €T, are styfr d off eqistance to

TS am I tex
8pecia} adapters, For larger childrey, 5 1,600 ¢e, bag
o

pid €qualization of gag and vapop coucentrnhonx m
the 8Dparatng j, order to expedite mductmn, Iigbtenmg and
deepemng of Anesthemy oqp be Accomphaheq by rap;g com
Presuion, of the bulp mtroduced to wash 88ses from the

cal uge of this 8Pparatug hay clearly demonstrated
18 valge

—
MUBCLE RELA.XANTS
Ying Actlong of 8 on Myonenml Blocking
Actiony of Bueoiny]ohoﬂne, ecamath, d-Tnbg.
8nd Oaty vy, udied b
Wnuek, i J Do Beop and F B poiq ttaburgh)
terd,

Iyrng effect of feamethonipy, succmylcholme
The 80thorg ypope able 1o ¢q Dtion wyp
8ard g 4 tnboctu-anne However, the inflnenee of Procaine

on the nellromuzculat effects of mccmylcholme and deop
methonnun Was more compley When Procainy Was given

) m, J Thyvigy, 174 > gy Anguat, 1952
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before administration of decamethoninm or suceinylcholme,
the mtensity of the neuromuscular blockade was decreased.
Only when 1t was mnjected after the relaxant drug could any
augmentation of blockade be seen.

Since sucenylecholine and decamethonum are “depolar
1zang” muscle relaxants, procaine, an antidepolarinng agent,
would be expected to antagonize their neuromuscular effects.
However, because procame also interferes with hydrolys:s
of succinylcholine by the plasma cholmesterase, mn certam
circnmstances 1t can Increase the neuromuscular blockade
caused by succinylcholine Which of the possible procaine
effects will be dominant depends on several factors, mclud
ing the plasma cholinesterase activity of the experimental
amimal and the sequence of adminmstration of succinylcholine
and procaine

Simce competition for cholinesterase cannot account for
the potentiation of decamethoninm, 1t was postulated that
procame competes with acetylcholine released at the merve
endings for the true cholinesterase, ceusing a relative accn
mulation of acetylcholme In addition to 1ts effect on plas
ma cholinesterase, procaine might also intensfy the myo-
neural effect of succinylcholine by this second mechanism.
There was some mdication that the incerease 1n intensity of
paralysis produced by procamne might be less pronounced
after decamethomiam than after succinylcholhne

An alternate hypothems 1s presented to account for some
of the intensifying effects of procame, this mvolves an
action on other parts of the central and peripheral nerv
ous system The resultmg depresslon, by mterfering with
facihitation of central tone or axonal conduction, might re
sult 1 & state 1n which externally apphied stimzli would
not be summated with mpulses of central orgmn and the
nonsummated mmpulses would fail to exate the muscle
fibers adequately There was no direct evidence to support
this assnmption, but the fact that the response 1s sumlar
when procame 18 given daring recovery from suceim]
choline, decamethomium or d tubocurarme suggests that
some common factor exists

Role of Plasma Oholinesterase in Anestheslology Franeis
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F Foldes and David II Rhodes, Jr1 (Umv of Pittsburgh)
pomt out that the role of cholinesterase 1s of great rmpor
tance m the fate of the ester tvpe local anesthetic agents
and of the musele relaxants m the organism

Generally, the potency of an ester tvpe local anusthetie
agent 13 related to 1ts travenous toxieitv, and its subeu
taneous toxicitv 18 related to the rate of 1ts enrvmatic hy
drolvais 1n plasma In patients with low plasma cholinester
ase activity the toxieity of ester type local anesthetic agents
can be much increased Patients with liver digease, malnu
tntion, anemin, cachex:a and dehvdration, as well as pa
tients with acecidental mtoxieation {(insecticides) or delib-
erate poisoning (war gases) with anticholinesterase agents,
belong to this group Local anesthetzc agents should be used
with extreme eare in such patients. The rgent of choice
should be one that 13 hydrolvzed most rapidly, its eoncen
tration and volume should be kept to the mmmum, and
systemic absorption should be decreased bv the addition of
vasopressors 2 Chloroprocaine 18 the agent of chorce

Suceinylechohne is hydrolvzed rapidlv by the plasma
cholmesterase Consequently, after the development of a dis-
tribution equilibrrum between plasma and neuromuscular
units, after the intrayenous admimstration of a single dose,
the duration of nenromusecular blockede will depend pn
wmarily on the hvdrolvsis rate of sucemvlcholine in plasma
Simlarlv on continuons intravenous admmstration the mn
tensity of neuromuscular blockade wil be determined by
a balance between the quantitv of suceinyicholine admms-
tered and the quantitv hvdrolvzed per umt of time

Patients with low plasma cholinesterase activity require
lower doses of muccinilchohine for produetion and mamte
nance of muscular relaxation This need for lower desage
©an be recognized carly in the conrse of anesthesia. Conse
quently after eessation of sucemtlcholine admimstration,
the time required for the return of normal neuromuseular
conduetion will not differ preath from that in patients
with normal plasma cholimesterase activity

Another conmderation of praetieal ehmieal importanec

———
(1) Awedth. & Amalg 32 200318 Bept-Oct, 1053
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18 the smultancous use of succinyleholine and ester type
local anesthetic agents in patients Substrate competition
between the two compounds for plasma cholinesterase will
develop, thereby augmenting the pharmacologie effects of
both compounds Comparable degrees of muscular relaxa
tion can be mamntamed by the admimstration of smaller
milligram/minute doses of suceinyleholine

Resistance to d Tubocurarine Ohloride in Presence of
Liver Damage J W Dundee and T Cecil Gray? (Umv of
Laverpool) report observations which confirin the clinieal

20

DOSE OF § TUROCURARNE CHLOMIDE (my per Ay )

(2) Lancet 1617 Joly 4 1053
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has been found to do in striated muscle In contrast to this
simtlarity of action of tubocurarine on the blood vessels of
these tissues, the effects on the contractile mechanisms of
mtestimal and striated muscles are qmite different, in 1n
testinal muscle 1t reduces both tonic and rhythmie contrae
tions, whereas 1 striated muscle 1t enhances tonus and ang
ments contractions

These experiments demonstrate that the splanchme vas-
culature contributes significantly to the generahized cr
culatory response to curanzation

INFILTRATION AND REGIONAL ANESTHESIA

Penetrance of Local Anesthetics In cliical and exper:
mental anesthesa the speed of mduction with a given local
anesthetic depends on (1) local anesthetic activity (2) dose
(volume and concentration of the solution injected), (3) dis-
tance from the site of application to the site of action, (4)
penetrability of the tissues between those two mtes and
(5) the penetrance of the compound, 1e., 1t8 inherent ability
to penetrate those tisgsnes Theodore G Brown, Jr., and
F P Luduenat (Rensselaer, N Y ) studied the penetrance
of five local anesthetic compounds m the sciatic merve of
the eat in vivo, using the drugs in equiactive concentra
tions, Le concentrations 1n mverse ratio to their local anes-
thetic activity

In equactive concentrations procaine, hdocame and ravo-
cane® had essentially the same rates of penetration. Dibu
catne was the least penetrant and WIN 3766 the most pene
trant of the five compounds tested These results mdicate
that penetrance 18 not related to activity Dibucamne and
WIN 3766 were the most active compounds tested and the
activity of the other three differed from 1 (procaine) to 11
(ravocaine®)

An unexpected finding was the lack of correlation be
tween the speed of penetration and the recovery time Th(;
order of recoverv was procame > hdocamme > ravocaine

(4) Arest) eslology 14 568-500 Yov mber 1063



INFILTRATION REGIONAL ANESTHFSIA 458

W Caine 14 Wwag Noteq hat bnc&me
Were om, ted and tp, Other eom oundg ong;q a
thege bemg uep 1 tatiy g tha diby
Came, the y eakep e co Pounq the 8ho er ¢ COYVep
Dery authe Sugpeqr that loca] Ction of th
alegthe; mav play. 2 pary n dee 4Simng therr concentra
tion ¢, thregp, ] valy, Dxbueame 15 Toved p,.
pseudocholmeste pr ane, ther nd, 1o 50
¥ The effect f psendocbol Tavg
Cainet Win 8766 14 N0t Ly
te Iden Gation of Oo Orlegy atio, Prepen
Chg, Slong I8 urgeq p, Kennetp Py 1k 31,
% N e a8 Geg 8lade anq Charles Ho ons (p ¢ Unpy )
Reactw 0 Jo aneqthetxe agenty 5 th Tpe,
08 lep, dent R trye b\’pene treate 4, & thoge
Tesu)t from Abzorpt, of g ¢, d and tp,
Ay, tion op the ug 8olutiop
oluty, Wwhie € mgty for DProeg have n
Compm, herr la f co] and tha,, 1 Quent 1ot o).
n th Derat t th Ughout the bo?pxtal. They
fal to ¢ Ps (1) Such NeCrot1zy, soluy,
alcobol, ther Dhengp and p, rma 0L whyey,
Wil duee €818 by, leaq €Crogig of ( igs
5 ap, ) (2) gy bwlogxca tent 4, arationg
Pinepy, d e hy drocblo d, trop, ate ang
Ing, Sulfate 1 Whieh may ¢ deaty I adm, ]
tereq Clent antyyy andg (3) Po Iutwus
18t1], Wate drogen Deroy de t ol
Cose Bodiyp, lactg hieh nmay g, [
Stitut, 1dentg Wavg th
Compy, of ywp Dpeg Tror by urse po e
Office, geo, ho with olor], ong

8evers [ uty
the m.gtl'ument tray May dray, the Wrong Solutyq), nto the
e

Nee e cqp be tinte dwtmctxv Aractoy
e Yivyg bm}, tion of Pon can Qv
ﬂ'lfzﬂl'x Voeat, s iy, 1deny, g er a) Other
Iney, ods |, "8 reaqy Idengyg t e gyp
\)



454 ANESTHESIA

ge before and during injection Repeated autoclayig does
not destroy or change the color, filtration does not remove
the dye and 1t does not tattoo the skin, subcutaneous tis-
sueg or conjunctivas It readily washes out of Linens and
clothing

The authors further describe and recommend (1) a pro-
came test paper which will identify colorless or tmted pro-

before remoral 1 anestbena, =

138 {t) —An unknown ration bed ben injected into mavllary ares
s mo()nm WE;\:}MIN Within 48 bours

bad
130 (right) —infant hed been ‘md” into vatne of saulp to combet
dcg;gnﬁ émm‘id t Within 2 houn.demmﬂondmu-urla?pzd-
ing alough was ed to have been apparent. Photo taken approxmmately i
later

(Courtery of Pickrell K. ef of : Flast. & Reconstruct Burg 12 211 119 Boptem-
ber 19523

camne and dstingmsh 1t from pontocame,® (2) tmting of
aleohol a vivid fluorescent green by addition of fluorescem
and potassum carbonate, (3) tinting of ether vellow by
addition of p-dimethylaminoazobenzene (4) tinting of borie
acid Ievender by addition of amaranth and brillant blue
(although they question the antizeptic value of boric acid
and the advisability of 1ts use), (5) use of phenol red md
cator dye 1n solutions of sodium lactate to identify it and
to mdieate 1ts pH and (6) the addition of indigo carnune
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therefore, that at least part of the block of peridural anes-
thesia must occur within the subarachnoid space The exact
mechamsm whereby procame penetrates the dural barrier
15 unknown

Transference of these interpretations to climical spinal
and peridural anesthesia 1s mited by the fact that in these
studies only threshold concentrations of the drug were ad
mmstered and mimimal sensory blocks were produced The
ocecurrence of motor paralysis during conventional spmal
anesthema when greater drug concentrations are created
must mean that either the ventral roots or the cord are
blocked with these higher concentrations,

CUoncentration of Pontocaine® Hydrochloride in Qerebro-
spinal Fiuid during 8pmal Anesthesia, and Influence of Epi
nephrine in Prolonging Sensory Anesthetic Effect were
studied by J Gerard Converse, C 3L Landmesser (Albany
Med. College) and AL H. Harmel8 (State Unmiv of New
York, Brooklyn)

Mernop —In each of 16 patients, & Tuchy spinal catheter was
introduced through the 24 lumbar interspaece and up the spnal
canal for a dustanes of 5 cm., so that the tip rested appromimately
at the level of the 12th thoracio vertebra. Then a 24 gange spmal
needle was introduced through the 3d lumbar mterspace for a
wtration of the spinal anesthetic. Each of nme patients recaved
16 mg of 1% pontocane® mixed with 24 ee. of 10% dextrose, and
each of mx patients recerved 14 mg of 1% pontocamne® mixed with
2.1 ec. of 10% dextrose plus 0.5 ee. of 1 1,000 epinephnne. Cerebro-
spinal flmd samples, weluding an imtial coutro? ore injechon of
the anesthetie, were eollected from the Tuohy catheter 5 10, 15, 30,
60, 90 and 120 minutes after the intrathecal mnjection of the spinal
anesthehe mixture.

In the patients who received the pontocaine®-dextrose mix
ture with epinephrine, the pontocaine® concentration in the
cerebrospmal flmid was substantially greater after the first
five munutes than 1 those who received the pontocamne®
dextrose mixture without epinephrine this despite the fact
that the dose of pontocane?® originally injected was less 1n
the former than in the latter group of patients.

Although epinephrine added to the anesthetic mixture
mjected intrathecally delayed the disappearance of ponto-
came® from the cerebrogpinal flmd during the mmtial phase

(8) Anesthesiology 15 110 Janmary 1954
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Follow g small doses of epmnephrine, execitation devel
oped which was characterized by hyperextension, mgidity
and hyper reactive tendon reflexes Larger doses produced
excitation followed by depression. The latter was charac
terized by dulled sensory perception and paresis With &
further increase 1n dosage, exeitation was reduced i dura
tion but not n intensity and the depression beecame more
profound The clinieal picture and neurologic signs ere
smilar to those of acute anoxia or hypoxia of the spinal
cord

Intrathecal injection of ephedrine produced spinal anes-
thesia which did not differ from that produced by common
spmal anesthetic agents A dose of 30 mg /kg of a 5% 80
Iution produced spinal anesthesia for four hours or more
Recoverv from this dosage was complete although some
muscular weakness persisted for a few davs No distmet
excitation was noticed after injection exeept a shightly hy
peractive knee jerk The ehmical preture and neurologie
signs were different from those described following acute
anoxia of the spmal cord and therefore vasoconstriction
was considered to be an unimportant factor m this con
nection

Intratheeal mnjection of emall doses of neo-synephrine®
regulted n slight muscular weakness of short duration.
Larger doses resulted m tremors hvper reactive knee jerks
and general depression The duration and intensity of gen
eral depression were further increased m proportion to the
concentration and dose A dose of 15 mg /kg m 2.56% solu
tion produced spinal anesthesia which, however was differ
ent from that produced by the common spmal anesthetic
agents m that there was not complete motor paralysis A
dose of 30 mg /kg 1n 5% solution produced profound spinal
anesthesia without complete recovery The authors feel that
these svmptoms are the result of a toxic action of the drug
1 the nerve tissues

Systemic changes in blood pressure and heart rate fol
lowing the intrathecal injection of all three of these vaso-
constrictors were almost always detectable Since the doses
used 1n this study were large, 1t 18 hughly probable that
a considerable concentration may have reached the venous
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systohic hypertension The skin turns cold and may become
Lvid, brachial arteril blood shows no mgnificant decrease
n oxygen saturation, yet eyanosis of mucous membranes
and nail beds (stagnent anoxia) may be present In this
type of hypotenson vasopressor drugs fail to produce the
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That detergent compounds have a profound biologie ac
tivity has been shown by many workers Loeb found that
surface active agents, when applied to the unfertilized sea
urchin egg, produced cleavage and development, higher
concentrations caused cytolyss ILeopold concluded that de
tergents 1n high concentrations are potentially toxic to ex
ternal ocular structures. Remer found that the amome sur
face active compounds are potent agents in the production
of venous thrombosis Hodges reported that Alconox used
in the preparation of hematologic laboratory glassware left
a residual film with sufficient activity to nullify the vahdity
of fragihity tests, owing to increased hemolysis of normal
erythrocytes by the residual detergent

Detergent materials probably should not be employed 1
the preparation of apparatus used i mixing and injecting
spinal anesthetic agents

HYPOTHERMIA

Action of Chlorpromatine (Largactil) on Tissue Respira-
tion (Consumption in Oxygen) Pharmacologie block of the
autonomic nervous system reduces basal metabolsm and
allows reduction of the homeostatic defenses of the organ
1wm It permits the further lowermg of oxygen consumption
b\ means of general refrigeration By dimimishing the ox}
gen requirements tissne anoxia, a pricipal factor mn shock,
18 avoided.

L Peruzzo and R B Form3 studied the oxvgen consump-
tion 1 slhices of Iiver brain and kidneys of 21 rats, using
the Warburg manometer techme Through the manometer
Ringer phosphate solution of largactil (chlorhydrate
1 ehloro-3[dimethylamino-3 propyl ] 10-phenothiazine) ias
added 1 progressively mcreasing doses to the tissues Oxy
gen consumption 1n the bram tissue decreased after 50 min
utes but remained unchanged mn the liver and kidne tissuca.

Larger doses of largactil were injected intraperitoneally

(3) Drewe méd 61 14638 Yor 11 1953
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A. MecQueen, John W Scott and W G Bigelowt (Umiv
of Toronto) Survival rate, clectroencephalographic changes,
behawior test performance, reflexes and changes mn cardio-
vascular and respiratory control were selected as factors in
the assessment of cerebral function.

2°c

25°¢C

30°c

RECTAL TEMPERATURE

NORMAL

5 T 110 —Gunem . FEO actty e, i, (Gt of Ot
All 10 animals studied survived the lowering of the body
temperature to 20 C or less, and at no time durmng the
cooling process did their condition cause speciel concern
Slowing of the heart and respiratory rates together with
deep unconsciousness was noted as cooling progressed.
Electroencephalographic studies disclosed a depression

(4) AJLA Arch Surg 08 208 214 Febrnery 1984
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W E Reber, A. Siegel and B J Bing5 (Med College of
Alebama) Although cororary arteriovenous oxygen differ
ence remammed unchanged from the normothermic state
coronary blood flow and myocardial oxygen consumption
decreased (Fig 130) Aerobic energy upteke and left ven
tricular work both declined, but the proportionally greater
fall m ventricular work suggested failure of mechameal
efficiency of the heart in the cold state

Hypothermia does not result i a discrepancy between
mvocardial oxygen demand and supply, a8 oceurs in mvo-
cardial anoxia resulting from deficiencies of coronary blood
supply It 13 probable that mn hypothermis the oxidative
enzvmatic processes arc slowed resulting m decrcased de
mands of the myocardium for oxygen

Acid Base Balance of Blood in Dogs at Reduced Body
Temperature was studied by Ross Flemmng® (Unnv of To-
ronto) The pH of 10 dogs studied showed an average drop
of 0016 umts/degree centigrade drop Plasma carbon di
oxide content rose from an average of 22 mEq /L. at normal
body temperature to 30 mEq /L at 20 C The Pro, rose
from 45 to 130 mm Hg This change was due to two factors
dimimshed respiration and inecreased solubility of earbon
dioxade 1n blood et lowered body temperature There was
Little significant change m any of the other cations meas-
ured namely, chlorides, mnorganic phosphorus and lactie
acid level Lketone bodies were not found Inkewse there
was no significant change 1n the concentratton of sodmm,
potassium, caleitum and magnesium

Figure 131 summarixes the changes m the acid base pat
tern 1n the blood It 18 obvious that this 1s an uncompensated
acidosis mainly gaseous n OTIgIN

Flemmg found that although admmistration of base dur
mg cooling tempered the acidoms so that the average drop
mn pH was only 0009 units/degree centigrade the mortal
ity rate and frequency of cardiae irregularities was not
altered significantly

When positive pressure artificial respiration with oxygen
was given from the moment the dog was ancsthetized, the

(5) Ann gBurg 1859 278 280 March, 1954
(6) AM A, Arch Burg 88 145-182 Fetzoary 1084
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MISCELLANEOUS

Intravenous Procaine in Treatment of Chest Wall Injuries
was admimistered by P Gilroy Bevan® (Birmingham) to
reduce pamn and muscular spasm and thus improve respira
tion The standard dose for a normal adult was 20 ml of
1% procame solution injected during not less than five
mmutes Precautions are required agamnst convulsions or
peripheral vascular faillure IHowever, these were not seen
after anv of the 82 procaine injections given Three patients
lost conseiousness and two lost the power of speech, these
effects were transient In two elderly men the pulse was
irregular for an hour

Pain was greatly or moderately relieved 1n most patients,
and respiratorv function and general condition improved
Rehef was greater 1n patients with fractures than 1n those
with soft tissne 1njuries. Benefit was greatest when the 1o
Jection was given soon after mjury In some cases relief
wag mmmediate n others 1t was delayed for a few hours
It lasted an average of 20 hours A second 1njection was
never as cffective as the first

Estimation of procame levels m blood and urme after an
injection confirmed previous observations that procane 18
excreted from the blood withm an hour Its cffect over 8
period of hours or days 18 probably duc to a breaking of the
viciona circle—pain musele spasm pan

In a small series of controls, ntravenous injections of
physiologie saline were given under similar conditions Some
benefit was evident but i1t was much less than with pro-
came, and 1t was not greater with fractures than with soft
tissue 1njnries.

Body Temperature Studies in Anesthetized Man Effect
of Envirommental Temperature, Humidity and Anesthesis
System 1n 164 adults undergomng lengthy operations was
studied by Robert E Clark, Loms R Orkm and E A
Rovenstine® (\ew York Umv ) The temperature 1 the &1r

(8) Lancvt 13321334 Dee 268 1063

(2) JAM A 134 311319 Jan 23 104
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both prophvlactically and mn treatment Other effectnal ec
tributory methods of treating heat retention melude ligl
enmg of the surgical drape and promotion of air curren
under the drapes

Cortisone Problems Involving Anesthesia. One aspect
endocrine disturbance resulting from use of cortisone a1
corticotropin 18 depression of adrenal cortieal function Jol
S Lundv! (Mayo Clime) pomnts out that as use of the
agents becomes more widespread, the anesthestologist w
enconnter patients who previonsly have been treated wi
them. If, during anesthesia and operation on such & patier
unexplamned shock develops and if response to the usu
treatment 18 uneatisfactory, the possibility of unrecognizt
depressed adrenal cortieal function must be considered ar
proper therapv immediately instituted

Circulatory collapse 1n patients who at some time pr
vious to operation have been treated with one of these ho
mones but who have not received 1t preoperatively and/!
during and after operation 1s characterized by sudden ar
extreme onset at the tume of operation or up to 24-36 hon
postoperatively These patients can be supported tempora
1lv by use of solntions of “plasma volume expanders” co.
taming & small quentity of levophed,® ephedrine or me
svnephrine ® These measures, however are of temporal
value Cortisone 18 essentizl to life and must be provide
If posaible treatment should be prophylactic

A suggested schedule for preparmg for anesthesia an
operation on patients with a suppression of adrenal cortici
function conswsts of intramuseular administration of 10
200 mg cortisone daily for two to three days before open
tion, on the day of operation and for the same length ¢
time postoperatively After that, the dose should be grac
uallv reduced until 1t reaches the previous optimal fignur

In an emergeney, 30-50 cc adrenocortical extract injecte
mtravenously and repeated as needed, m addrtion to It
sumption of the use of cortisone or corticotropmn can b
emploved to mamntain the unprepared patient safely durin
the period of stress, so that he mav be assured of the sup

(1) Anesthesiology 14 376-381 July 1083
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port necexsary for survival. Cortisone (free aleohol) ean be
wsed intravenously if prepared secording to the manufactur
er’s directions. A preparation 18 also available in which 100
mg eompound F or hydrocortisone 1s used i 500 cc. 150~
tome solntion of sodinm chlorde

The patient with evidence of hvpercortigomsm must be
treated as 18 the patient with suppression of adrenal cortt
cal fanction.

Reactions in Man from Infusion with Dexiran occurs m
04% of cases, aecording to a survey m Scandinavian coun
tries Both high and low reaction rates have been reported
by investigators in the Umted States Arthur B Tarrow
and Edwin J Pulaski? (Brooke Army Hosp., San Antono
Tex.) gave 215 patient volunteers nfusions of dextran and
noted the incidence and character of allergic reactions
Of these subjects, 109 recerved Swedish maerodex, 9 dex-
tran salme made 1 England and 97 dextran manufactured
n the Umted States.

Careful mquiry mto a hstory of allergies, a physical ex
smmation and laboratory tests preceded each infusion. Pa
tients were given the mfusions 1n both the anesthetized and
the umanesthetized state The speed of mfusion varted from
10 to 65 munutes. Most patients recerved 500 ec., but sev
eral were given 1,000 ce Observed svmptoms and signs
were headache, chills, flushing urticaria, angroneurotic
edema, wheenng or choking or both, abdommal pain nausea
or vomitmg or both, eramps, chest pam, vasomotor rhmtis
hypotension or syncope on standing, delaved pam mn the
Jonts and swelling of the extremities

The authors found that 339% of the patients given
Bwedish macrodex, 8.24% given American dextran and
4.4% given Enghsh dextran sabne had reactions The m
cidence was lower in anesthetized than in unanesthetired
Patients, even though the anesthetic used was spnal and
the patients were awake

Antihistaymnes given intravenously appeared to relieve
Evmptoms 1n severe reactions but did not affeet the course
of the reaction. Mild, untreated reactions usually subsided

——
(2}  Ansmtbestology 14.350 366 July 3933
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n 12 24 hours Preinfusion medication with antihistamimes,
morphine or cortrcotropin did not appear to hmit the m
cidence or severity of reactions

Examingtion of Oxygen and Oarbon Dioxide Concentra-
tions 1n Adult Oxygen Tents According to R E Jahn3
mamtenance of a speeifled oxvgen concentration within a
tent requires an ox)gen flow rate much greater than the
patient’s actual metabohic needs, usually 056 L /minute The
excess 18 needed to replace oxygen lost from the tent by
displacement of the tent atmosphere and by difusion If
the oxivgen tent were completely sealed and the mput of
oxygen adjusted to replace that used by the patient’s metab-
olism, earbon dioxide would rapidly accumulate A soda
lime absorber could be used but the cost of the soda lime
plus the increased attention such a tent would need does
not make the arrangement feastble

Although the leakage taking place cannot be predicted
1t 18 possible to caleulate (1) the volume of ox) gen required
to bring the tent concentration to a certam figure, (2) the
amount of diffusion taling place from the tent and (3) the
quantitv of carbon dioxide which may be expected m the
tent Jahn has verifiled these caleulations experimentallv
He has found that the onls reliable method of knowing the
ox1gen concentration mside a tent 18 to undertake periodic
ox\ gen analyses

A method of operation of an adult oxvgen tent 15 sug
gested bv which both oxyvgen and earbon dioxide can be
controlled

MrrHOD —The tent 15 assembled aceording to the makers instrue
tions. The oxygen flow rate 1s then adjusted to the lghest available
on the flowmeter About 300 L. oxygen is passed into the tent as
quekly an possible 1f 50% oxygenr{‘; required, and the tent atmos-
phere 1s analyzed to see thaf the oxygen eoncentration has been
reached. An opproximate estimate 18 now made of the rate of earbon
dioxide evolution by the patient, and the maximal allowable carbon
dioxide eoncentration mnmde the tent 1s deeided on. The requ
oxvgen mamtenance fow rate 1s caleulated from the formula
100 L (x—21)

9C

where M 1s the maintenance flow rate of oxygen in liters/nunute;

(3) Brit J Apsesth. 23 188 203 Jal; 10853

A=
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The percentagoe of personality changes wes approximately
tho same with all induction egents A surprising findmg,
however, was that of 25 complaints related to bed wetting,
23 wero 1n patients given vinyl ether Vinethene® was also
the agent used in eight of the mine children from this study
who had convulsions or convulsive movements during m
duction,

This study confirms a previous report that careful atten
tion to the timmng of the admimstration of preanesthetic
medication could materally reduce undesirable sequelze,
This medication should melude a barbiturate with the bella
donne drug
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tergents introduced during, 463
—intrathecally sdministered vaso-
constrictors, neurologic effects of
459 —low hemodynamlic effects
during surgery 461 —pontocaine®
concentration  In cerebrospinal
flud, and epinephnne effect on
prolonging sensory effect 458
—segmental, sites of sensory
blockade in 456 technic for ex
cuslonal pulmenary surgery 435

Anesthetic agents (see also specific
drugs) EEG evaluation of effects
of CO waccumulaton and, 407
local accurate identification of
colorless  solutions  to  prevent
chemical sloughs, 453 —pene-
trance of 452

Aneurysm  sortie, surgical aspects
of excison 205 congenital pal
monary arterfovenous, 133
Aneuryrmectomy in thoracic sorts,
205

Angina pectoris  surgical manage-
ment, 175

Anorectoplasty for extenmve com
plicated hemorrholds, 357

Apoxia  and cardiac arrest 192 ff

Antibloties  (see  also  speclfic
agents) for gastrointestinal sur
gical infectlons, 58 Increasing
resstance of organisms to sig
nificance 61 for liver abscess
(solitary pyogenic) with closed
aspiration, 253 and thromboem
bolismm postoperatively 58

Anus  imperforate (high) abdom
inoperineal technle for 361

Aorta  aneurysms, surgical sapects
of excision, 205 comm!issurotomy
technle for 179 homografts, short
and long, fresh and preserved,
implanted into pigs thorackc
aorta, 218 thoracic coarctation
resccted and replaced with pre-
served vessel graft, 211 —refrig
eratlon 10 surgery on 206

INDEX

Appendices epiploicae intra-abdom
inal torsion of 353

Appendicitis peritonitls from, treat
ment 251

Arachnolditis adheslve, from deter
genis introdoced during splnal an
esthesls 463

Arm  wswelllng after radical mastec
tomy causes, 118 sympathectomy
of cvaluation of methods, 385

Arterenol  levoarterenol and levo-
epinephnne, qualitative difference,
420

Arteries  hepatic and splenic lip
tion for cirhosis with ascltes,
227 homografts 216 —bank,
29 213 —freeze-dried, 208
—Gelfoam for support and hemo-
stasls, 207 —preparation and
preservation,
jor) primary repalr In battle
casualties, 226 senile obliterative
disease of legs, importance of
collateral circulation fn, 223

for 222 stenosls (ar

terlosclerotic)  diagnoms  and
treatment, 218 vein graits for
technic, 214

Arteriosclerosis  obluterative  in
legs, arteral grafts for 213 —in
legs, collateral clrculatlon in, 223
—surgery for 222 peripheral, en-
darterectomy for 224 segmental
direct sargery for 225 stenosls
of major arteries, diagnosis and
treatment, 218

Ascites with cirrhosls, portacaval
shunt for 256 In peritonesl car
cinomatosis, pathogenests 248

Atelectasis  prolonged, studies on
re-expanded lung after 126

Atomic bomb thermal burns from,
52

Aureomycin (see Chlortetracyclme)

B

Barbenn  1nterdigital
hands, 391

slnuses  of
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stage, cortisone and ACTH for
65 venous thrombosis related 1o

235
Carbon dioxide accumnlation, EEG
evaluation of effects of anesthetic
agents and 407  concentrations
in adult oxygen tents, 476 plas-
ma tension, regulating remal b
carbonate reabrorption, 408 ten
sion with semiclosed inhalers, 439
Carcinoid tumors 67
Carcinoma (se¢ Cancer)
Carcinomatosis  perttoneal, patho-
genesis of ascites in 248
Cardiospasm  and achalasi
agement, 300 dilatation and op-
eratlon for evaloation, 301
Carotid body tumors bilateral, 83
management, 82 fi.
Cerebrospinal  fluid  relation of
pressures in jogular vemn and,
radical neck dissection 87
diseases, scalene node b
opsy In di Is 169 drai

INDEX

Chlorpromanine  action oo tirue
respiration 464

Chlortetracycline  dressing for smur
{rce wounds, 60

Cholangf hy ing enal-

uatlang, 275 —mediams for 275
f liver damage in disproved,
265 operative, and remdual stones
e duoet, 271

Cholangio] y imtrabepath
with hepatectomy 259

Cholecystectomy  bile ducts (deep)
damaged by 281 common duct
stncture from, 273

Cholecystitis  in children, 268 f

Cholecystography saline to aug
ment results, 264

Choledochoenterostomy in clmonle
relapsing pancreatitls, 286

Choledochojejunostomy  for recar
ring pancreatitis with common
duct stenosds, 287

Cholelithiasis in children, 268 L

Cholin plagma, role in an-

uso and sbuse of, 167 funnel,
wndications for surgery and tim
iog of 170 swrgery respiratory
dosis dunng hani of
404 —method for detectson, 406
scull bemgn neurogenic tumors of
163 —njurles treated with pro-
caine intravenously 472 wounds
associated with penetrating brain
wounds, management, 173
Children anesthetlc prepanation in,
400 bum therapy (emergency)
in, 48 cardiac arrest in infants
and, 195 cholecysutls and chole-
lithiasis in, 268 £ elective sor
gery in infants and, 13  endo-
tracheal anesthesla for tonsillecto-
my snd adenoldectomy 1n, 434
gallbladder disease (pnmary) 1n,
268 mhalation anesthesm in cir
cle filter apparatus for 446 post
operatite personality changes e
lated to anecthesta in 477

e<thesiology 448

Clparets  bronchogenic  carcinoms
from tar of 189

Circolation In general hypothermls,
control of changes In, 9

Circumcidion of newborn, snd pe
nile cancer 380

Cirrhosis (sec also Esophagus, var
ices) with ascrtes, liganon of
hepatic and splenic aricnes for
2277  portacaral shunt for 56
f —effect on hepatic blood flow
and O uptake im, 255

Coconut water intravenous infmion
of 31

Commissurotomy  sortic, technie,
179 mitral, followed by penpb
eral embolmation, 178

Common doct benign leswons matt
sgement, 267 congenital cystho
dilatation in infant, 270 stenotis,
with chronls recurring pancreat:-
tis, choledochojefunostemy  for
287 stones, rendpal management
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muscle wall of 297 rarices wath
cuthons, hemorthage {from emer
gency and definitive treatment for
306 —sources of upper gastro
mntestinal  bleeding with 304
—ulceration and ruptore as causes
of fatal hemorrhage, 305

Ether cardiovascular effects of con
tinuous {nfuslon of nor-eplneph
rine epinephrine and neosyneph
rine® under anesthesia under
433 effect on cyclopropane-epl
nephrine arrhythmias, 431

F

Face cancer of excisional techmie,
76  hemanglomas, finjection of
sclevosing fluids and surgery for
78

Fat subcutaneous, necresis in in
fant after hypothermia in cardiac
surgery 188

Fistulas  abdominal, suctlon appa
ratos for 18 hiliary 277

Flald therapy parenteral coconut
water for 31 homeostatic limits
to safety 87 limitations of after
surgery 30 polyethylene tubing
for 18

Frostbite amputation required from
388 heparin for (experimental)
386 management in Korea, 387

G
Gallbladder disease primary in chlil
dren, 268
Gallstones  in common duct, man-

agement of residuals by solvents
and bibary flush regimen, 265

Ganglionectomy  celise, for hyper
tension, 201

Gastrectomy Billroth T and II com
parisons of, 329 Billroth II type
relation of intertinal sensitlvity
and distance factors and stomal
uleers in, 316 with replacement,
321 eequelae of 343  smbrotal,
for doodenal ulcer evaluation,

INDEX

342 —effect on external pan
creatic excretion 318  total, by
transthoracle approach, late re
sults, 319 with vagotomy for duo-
denal uoleers, 327

Gastrius  corrosive,
stomach from 321

Gastrocnterostomy with vagotomy
for duodemal ulcers, 321 —ad-
herent, 338 for peptic uleer 331

Gastrointestinal tract  antibloties
for surgical infectlons of 58 car
cinoid tumors of 67

Gelatim  modified fluld, for hemor
rhagic shock, 25

Gelfoam for support and hemostasis
In vascular surgery 207

Gold, radioactrre  localzatwn in
lung and lymph nodes, 148

Grafts wortic homografts, short and
long, fresh and preserved, Im
planted into thoracic sorta of
plgs, 218  arterial (homografts)
bank, 209 218 —freeze-dried,
208 —Gelfoam for aupport of
and hemostasts, 207 —for ische
mic leg, 213 —preparation and
storage, 211 —for resected co-
arctation of low thoraclo artery
211 of fat (gloteal) In mamma
plasty 112 free skin, with der
mofibrolipectomy for elephant
asis of legs, 243 peritoneal, for
leakage and reflux of ureteroin
testinal anastomosis, 346  skin
(homograft) effect on growth
factors of surrounding host epl
thelium 393 —effect of hyalu-
rome acid and homologous skin
filtrate on, 390 -—parabiosls and,
593 —postmortem for extenthe
burns and dennded aress, &3 bi
ologlc dressings,” 50 venous, for
major arteries, technic, 214

Granuloma  laryngeal contact ol
cerous, from endotracheal anes
thena, 437

stenoals  of
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gery 257 —portacaval shunt for

256 i —venons shunts for 233

severe, adrenalectomy and sym

pathectomy for 203 sympathec
Tanchnl

INDEX

Intubaton technic with emergency
tracheotomy 79

1 1 Tuelbl
Int ption it e,

ment of, 347

1 ]

treat

tomies, y and
ganglionectomy for 201

Hypotension, induced vascular dor
ing anesthesia complications,
413 i EEG changes with, 413
with hexamethonium, eflects on
blood sugar of diabetic and mnon
disbetic surgical patients, 429
—heart force responses to pres-
sor amines during, 421

Hypothermia, artificial (scc also
Hibernation)  acid-base balance
of blood of dogs in, 468 cerebral
effects of, 465 ceseatlon of cir
culation in 9 clirculatory arrest
mm, and anesthetic management,
469 coromary blood flow and
myocarditl metabolism in, 465
for heart surgery 185 —by direct
vuislon in open heart, 186 -—sob-
cutaneous fat necrosls In infant
after 188 in thoracic aorta sur
gery (expenmental) 206

Hypoxia acute, and hypercapnia in
dogs with cardiac arrest and hy
pereapnia, 194

I

Infants (see Children)

Infections gastrointestinal surgical,
antiblotics for 58 preoperative
prophylaxis of bowels with neo-
myeln, 56 surgleal, erythromy
cln for 56

Intesine blood flow incremsed by
curarization 451  large, carcl
noma of vital staining of hm
phatics in surgery of, 350 neo-
myan in preoperative prepara
tlon, 56  gmall, obstruction
{acnte) management, 348 —re-
section (mamive) 6 year follow
op, 346 —slde-toside anastomo-
rs  complicated by ulceration,
dilatation and anemia 345

Ip effect on anesthesia for
surgery in tuberculoels, 435

Iron serum concentration aud op-
erative stress, 26

Irontazid effect on anesthesia for
surgery in tubercalosis, 435

J

Jaundice homologous serum, and
pooled plasma, attenusting effect
of room temperature storsge on
virus agent, 27

Jugular vein relation of pressures
i cerebrospnal fluid and, in
radical neck dissection, 87

K

kidneys bicarbonste resbeorption,
regulation by plasma CO ten
sion, 408 function during anes
thesia (general) and surgery 436
Koale adrenals of and alleged re-
Iation to cucalyptus leaf diet, 373

L

Largactil scton on tissue respirt
tlon, 464

Larynx complications of endotre
chesl anesthesia, 437 shroll

Legs elephantiasis, dermotibrolipec-
tomy and free skin graft for 243
ischemic, arterial grafting for
218 obliterative arternal disenso
1n, mportance of collateral ar
culanon, 223 vemography (fumt
tlonal) of, 236

Levallorphan tartrate  effect on opi-
ateindoced resplmatory depres

397
I;’?vwn-;dncpbﬂne and levoarterenol,
qualitatrre difference, 420
Lidocatne penctrance of 452
Lipiodol ® pulmonary tissue reac
tlon to 119






188

N

Neck radical dissection, relatlon of
pressure in jugnlar vein and cere-
brospinal fluld in, 87

Neomyein  {or preoperative intestl
nal preparstion 56

Neo-synephrine ® cardiovascular ef
fects of continuons infusion dur
ing cyclopropane and cther anes-
thesia, 433 intrathecally neuro-
logic eflects of 459

Nerves recurrent laryngeal—panaly
sis, eurgery for 88 sclatic, effect
of arterial ligation and sympathet
ic denervation on return of func
tion after crushing in rat, 382

Nervous system sympsthetic, prob-
lems of surgery of 383

Neunrofibroms  of chest wall, 163

Neutropenin  cyclic, splenectomy

for 262
Neri and malignant melanoma, hie
and cli: hology 70

Nipples dixcharge from cancer in
cidence in papillary diseare of
breast with, 105

Nitrogen nonprotern, changes in
serum and plamma after thermal
injury 39

Nor-epinephrine cardlovascular ef
fects of continuous infusion dur
ing cyclopropane and ether anes-
thesla, 433

(o]

Old age montality after surgery in,
8 pre- and postoperative care in,
7

Opistes respiratory  depression
from, levallorphan effect on, 397
Oximeter cavet showing cardiac

output under thiopental, 400

Oxygen tension arterial, during
rest and effort in pulmonary func
ton test, 120

Oxygen tents O and CO, concen
trations in, 476

Oxypolygelatin =~ for bemorrhagio
shock, 25
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Pain  of gastric ulcer (chronle)
anatomy and mechanimm, 339
postoperative  alcohol intravenous-
ly for 41 —efocaine for 10 in
right upper quadrant i salpingl
tis and other ahdominal diseases
due to ahsorption of peritones]
d through diaph 27
Pancreas annular surgery for 290
{ excretion (external) effect of
subtotal gastrectomy on, 3818
fibrocystic disease of surgical as
pects, 291  intraductal secretory
pressure  of, in unanesthetized

dogs, 294

Pancreatitls 293 acute, fate of
survivor of one or more attacks,
288 chronie, production by sec
tion of pancreatic sphincter 289
recurrent  choledochoenterostomy
for 286 —with common duct
stenoals, Roux Y choledochojeju
nostomy for 287

Papilloma bronchial  malignant,
clinical sppearance and patbol-
ogy 138

Parablosis &nd skin trapsplentation,

393
Paralysis  of recurrent laryngesl
nerve, surgery for 83 tourniquet
syndrome, 390
Parathyroid glands cysts of, 89
Penis cancer of and circumehsion
of newborn 380
Pentylencteirazo] as berbiturate an
tagonist, 402
Pericarditis
for 174
Pentomtls from appendicitis, treat
ment, 251
Phlebothromboal
biuls, 232
Pilonidal sinus 364 surgery for
evaluation, 365
Plasms pooled, attenuating effect
of rpom temperature storage on

tobereulous,  surgery
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261 for cyclic neutropenia, 262
for portal ension, periph

eral blood plcture after 257

Stenosis (ses also Pyloric atenosis)
pulmonic, with fntact ventricular
scptum  diagnosls and surgery
for 183

Stomach antrum resection, late of
fects on gastric secretion, 313
carcinoma, of cardiac end 815
—survival rate improved 180%
328 —and uleer diagnosis and
management, 337 —and ulcer
relationship, 335 secrerion an
frum  motllity as stimulus for

—entrnm resection late ef

fects onm, 313 —of HC induced
by streas, extravagal influences on,
324 stenosis from corrosve s
tritis, 321 ulcers (see Ulcers)

Stress  gastric HCl secretion n
duced by

eosinophils in surgical patients,
148 surgical, and serum iron com
centratlon, 26

Succinate sodium and denvatlves,
effect on thiopental anestheaia,
403

Suceinylcholine plasma cholinester
ase effects on, 449 procaine of
fects on myoneural blocking ac
tlons of, 447

for abdominal

INDEX
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Sympatt y wth
my for hypertension, 203 374
of arm, eralustion of methods,
385 for kypertension, with adre.
nalectomy 203 374 —evalnation
and comparison 201 sargleal
problems unsolved fn, 383 total
thoracic and partial and total
lamber for hypertension 201
for vascular disease, 382, 384

T

Temperature, body effect of envi
ronmental temperature, humidity
and spparatus dunng long sur
gery 472 instrument for continn
ous recording, 16

Terramycin (see Oxytetracycline)

Tetanus management, 11

Tetany  chronie, total
of thyrold gland for 93

Thermometer for continuous re
cording of body temperature, 16

Thiopental cardiac outpat by curet
oximeter mnder 400 liver roke
i rapid metaboliym of 403 wo-
dium succinate and derfvatives af
fecting anestheata with, 403

Thoracoplasty for tuberculosis im
mediate results, 149 results, 151

i
Thromboangiitls obliterans dizgno-
sis and classification, 204
Thromboembolism  gntiblotics and
58

ative incidence of

transplant

Soction apparatus
fistulas, 18

Surgery in aged management, 7
—mortality 8 dlssection, hys
luronidase as aid in 14 elecure,
in infants and children, optimsl
ages, 13 plagtic, silicones in, 20
renal fonction during, 436 stress
of serum 1ron concentration and,
26 thoracle, fatal hemorrhage
from incoagulahility of blood
during, 172 after total body xir
radiatlon, in dogs, 12

Sutures akin, method of removal, 17

Thrombophlebltis vs. phlcbothrom-
bome, 232 postoperative, preven-
tion and treatment, 240 vemous
liganon for sequelse of 241

postoperative ecarly m-
ing and dicumarol®* in prophy
laxs for 14 —intravascnlar 237
venous, with necrosls and relation
to neoplasms, 235 —types of 232

Thymoma benign eystic, 169

Thyroglossal duct cysts and sinuses
of, technic for 81

Thyroid gland '™ in diagnoms of
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Valvulotomy for mitral stenosis
176 postoperative syndrome after

177

Vasodilator mechanisms In canmne
hindleg, dorsal root participation
in 419

Veinn  grafts for arterial defects
214  ligation for postphlebitic
sequelae, 241 pulmonary trans-
position with atrial septal defects,
srgery for 188 eaphenous, strip-
piog under femoral nerve block,
455 shunts in therapy of portal
hypertension, 233, subclavian, cos-
toclavicular compressfon of 166
valves, techmic for construction
for 230

INDEX

Venography evaluation, 238 func
tional, of legy, 236

w

WIN 3766 penetrance of, 452

Wounds of chest and abdomen as-
soclated with penetrating brain
wounds, manzgement, 173 Aeal
g determinstion  of temile
strength as clinical test, 54—l
fur amino acids used i, 54 sur
face aurcomycm dressing for 60

X

X radtlon totsl body effect of
surgery on dogs after 12
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