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8 INTRODUCTION

that approximately 40% of the surgery 1n that state 1s done
by the general practitioners.

Can surgical procedures be performed 2s well by the un
tramed as by the tramed manf The answer to this question
should be obvious, y ot the more radical general practitioners
alaum that certain abdomtnal operations, notably appendee
tomy and cholecystietomy, ean be satisfactorily performed
by them But can one alwavs be sure of the diagnosis before
opentng the abdomen? Is a cholecystectomy always easy !
Anyway, why do genernl practitioners without special tram
g 1n surgery wish to do it? The hungry doctor, especially
when he becomes a surgeon, can be the most dangerous of
men. The Golden Rule should not become obsolete If some
of the gams eccomplished 1n the setting up of lugh stand
erds for the surgical specialist arc lost by the temporary
backward swing of the pendulum, let 1t be hoped that they

will be recaptured.
—Evarts A. GRAIAM
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deaths from suppuration developing after gastrointestinal
surgery was practieally the same m both series, whether
or not antibacterial therapy was given. Thero was, how
ever, a decrense 1n deaths when guppuration was present
at the tume of gastromtestinal surgerv The greatest redne
tion 1n death from suppuration originating after operation
was 1n the gemitourmnary cases The later series showed a
smaller percentage of deaths from suppuration developing
after transthoracic surgery when antibacterial therapy was
used, but a much lugher percentage of deaths from pnen
monia

Ajr Embolism in Operations Dore in Bitting Position
Report of Five Fatal Cases and One of Rescue by & Bimple
Maneuver 15 given by Wallace B Iamby and Richard N
Terry? (Buffalo) Although the mtting position, particular
Iv 1n neurosurgery, presents great advantages, experience
showed that the patient 18 predisposed thereby to develop-
ment of air embolism. Onset 18 sometimes 1nsidious, with
wrregular breathing, feeble pulse and low blood pressurs,
and the condition 18 unrecogmzed until autopsy However,
more often 1t 18 abrupt, with deep inspiration, followed by
a coughing exhalation, then a few ineffective breaths suc
ceeded bv npnea Blood pressure falls to 2 low or unre-
cordable level and the pulse becomes imperceptible While
the patient 18 mtting, heart sounds are wmaudible but when
he 18 shfted to the supine position they return with a to-
and fro swishmg “mllwheel” murmar Tke recovery of
onec patient through postural shift is noteworthv

TWoman was operated on for cervieal disk protrusion in the mitting
pontion. All due precantions against nir embolism were teken, 1n
elnding flooding tho fleld with saline. As the nerve root was bang
displaced, the patient suddenly eoughed, gnsped and ceased breath-
g Pulse and blood pressure were mmpereeptible. The heart beat
conld not be heard The wound was covered and the chair flatiened
out. The heart then beat with a rapid, gurglmg “millwheel” mur
mur which, as the patient was turned on the left mde, changed to
normal heart tones. Blood pressure rose at opece to 110 mm. Hg
and the pulse beeame full and regular Normal respirations ensued.
The operation wes eompleted with the patient prone. There were
no perative sequelas

en a large volume of air reaches the right aurcle,

a cardiac tampon of foamed blood is produced which 1s

(3) Sogpey $1 112 215 Febrmry 1082
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18 withdrawn with one syringe and substitution blood m
Jected with the other Blood can be withdrawn from the
umbilical artery and mjected into the saphenous vemn at
tho ankle

With all methods of ecxchange transfusion the baby
should be kept warm and sterile technic must be used
About 5 cc of 10 per cent caleium gluconate should be
slowly injected mntravenously after 250 ec blood hns been
given, admmstration should be repeated at the end of the
transfusion, when 500 ce has been given The calernm
gluconate will counteract the effect of too much citrate solu
tion. A weak heparin solution, about 1,000 nmts 1n 150 ce
saline, should be used to wash out the syringes The blood
shonld be warmed to slightly below body temperature
The babv should be placed n an oxvgen tent or erib after
transfusion, and pemecilin should be given for a few days
An ampuale of vitamm K should be given twice daily for
two davs

All cephalhematomas should be aspirated before exten
sive ossification takes place After aspiration, 2 bandage 1s
placed over the hematoma site and pressure mantained

The commonest birth fracture 1s that of the humerus
It 15 usually in the mudshaft and s spiral or transverse
Treatment consists of finng a few tongue depressors and
padding around the arm. If there 18 radial nerve mmjurv a
cock up sphnt should be placed on the baby’s band Treat
ment 18 not necessary for birth fractures of the clavicle
For fracture of the shaft of the femur, smmple overhead
traction 18 used with adhesive tape applied to both legs
A couple of pounds traction is applied to each leg to just
barely rawse the babys buttocks from the bed

Chest aspiration may be neecessary for spontaneous pneu
mothorax. Aspiration should never be done without a pre-
liminary chest x ray If the child has a lung eyst, aspiration
should not be done unless 1t 18 necessary to relieve dyapnes.
Before putting a needle in the chest it must be ascertained
that the baby does mot have a diaphragmatie hermis with
most of 1ta bowels 1o the chest. o fles bes bec

“mh]z asprrat after an x.

m[’l;b; very hnpom In manuyifecg:e:‘hunfmmtd: or bu::lybu been punc

tured when they ha to bo In the chest. I have even seen such cases
letakenly disgnowes) a3 eovpyoesa sad deefned—~Ed.]

Py
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ms, cannot always be casily answered Patients who need
time to arrange their affairs may lose the opportumty 1if
they lack adequate information. The prime conmderation
m deciding how much a patient should know is not the
mmediate but the eventual resaction Sometimes sublima
tion tales place and then knowledge of the extent of ill
ness may even meke the mndividual more helpful and knd
ly, upliftmg the morale of others

Patients should be told nothing defintte until histologie
diagnoms has been cstablished Before this, the diagnostie
program should be claborated In the end, the patient should
not be informed of more than he asks to kmow, 1f he
chooses to evade the 1ssue, even though aware of the diag
noms, use of the word “cancer” may be avoided The doc
tor should allow the patient to reach a conclusion 1n his
own way, hmiting himself to clarifiecation and correction
of the patient’s own statements,

[This subject onght to be discussed by surgeons more often than it 2. Rules
of what and how to tell a patient who has esncer cannot be laid down becanse
personalities and conditlons differ too grestly In no aspect of the practice
of medicine s there grester need of wisdom than in the psychologic

of the cancer patient. The editor sgrees with the anthors that the
patlent should not be informed of more than he asks to know but one of
the major dificoltles is the declslon of what kind of answer to give the
wishful and often asked question, *I dont have anything Ike cancer do
I?™ It scems to me alwayw bad logy to lie to the patient because
sooner or later ha will find out the truth and then Jose confidence in the
doctor and perhaps in his family also as conspirators In the deceit. Unnllf
ke can be informed truthfully In & kindly way if he wants to know —Ed

Present Story of Battle Oasualties from Kores. Warner
F Bowers, Frederick T Merchant and Kenneth H. Judy®
(M.C, U.B.A.) present mnformation on evacuees from the
Far East covering & six months period from Sept 2, 1950
to Feb 28, 1951, Proxumity of the Korean mecident to
World War IT resulted in early and effective application
of the many lessons already learned. Alany experienced
physicians were available to apply these lessons. Despite
obvious deficiencies and the usual earlv errors in surgical
judgment and cxperience, the over all understanding of
war surgery and the early application of accepted methods
of management have resulted in a performance which to
date surpasses or equals even the exceptionally fine record
compiled durmg World War IL

(3) By, Gmea & Obet. 93 §39-542 Neversber 1051
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duty without evacuation to the Umted States Of all cas-
ualties evacuated to the United States 72.2% were from
infantry omts

Because of the contamnated nature of wounds in ground
troops, the Army medieal service advocates delayed closure
of wounds Medical officers arc inatrmcted to close the
deeper structures and to leave unsutured the skin and
superfleial lnyers Most secondary closures are done m the
overseas hospitals Fracture cases have defimtive fixation
for sufllcient time in the Far East so that stabilization has
oceurred befors evacuation.

Ineidence of major burn cases from tho war zome has
been remarkably low During the period of study only 26
cases wore evacuated to the United States. Whole blood
transfusmons, control of electrolvte balance early exeislon
of third degree eschars to facihitate skin grafting chemo-
therapeutic agents and the closed method of treatment have
decreased the morbidity of burns The exposure method of
treatment has been found practieal within four to mx days
after 1injury but has failed completely when used after that

Incidence of cold injury, frosthite trench foot and im
mersion foot hax been high The Army has conducted ex
tensive research in protective clothing footgear and tramn
ing Qoctrine to reduce this meidonce The cold mmyuries are
due to the low ambient temperature together with the ex
tremely diffienlt combat conditions and terrain. A total of
893 cold mjurv casualties were evacuated to the United
States

Ordmarv medieal disease rate has been the seme as 1n
other parts of the Army Chemotherapeutic agents are used
when indieated for wornds and are not used locally The
over all low mortahty and morbidity and high percentage
of soldiers returned to duty reflect high credit to all con
cerned.

[Thhmeﬂcmaummmo!thamnl]dalnxoraludlcmewmb
2 comparison with what goes on in the United States daily with
any notice. The Defense rmt-re]unofAumﬁ,IQSzym-

mﬂlﬂfmwb-rﬂednihx}umduntrwp‘hdnm!hmmymn
olﬂdnlux_Thhnmbgrhan}v(lluhmomthmthanumb«ufthm(

by automobiles (18600) in only the wix month od from
Jm.ltuJunuﬂJothhmx.mordlngmtbeSafetnd 's report. If
we were as moch interested in the traffio deaths us we woem to be fn the
Korean casualties we would probably fusist that the manufacturers of sirto-
mobiles would greatly reduce their speed—FEd.]
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foot was the most common smngle disorder and cataract
the next, 59 patients had infective lesions. Fractares of
the femur and neoplastic disesses were common, as thev
tend to be i elderlv patients Of 41 patients not known
to have diabetes on hospitalization, onlv 5 were under 50,
whereas 24 were over 60 In two patients recognition of
diabetes was delaved until diabetic coma developed after
operation. In these 41 patients the diagnosis of diabetes
presented no dufficulties In most cases there was a history
of tvpieal svmptoms such as thirst, polyur:ia, pruritus vul
vae or loss of weight, together with the finding of glveo-
suria and sometimes hetonuna

The dinbetes was managed so that the surgeon could
treat the patients as if thev did not have this disease
Most operations were not emergency procedures. Usunally,
the normal diet was continved until the dav before the
operation. When patients were taking over 20 umts prota
mine nne mnsulin, therapy was rearranged so as to control
the diabetes with two or three doses of soluble 1nsulin daily
for two davs before the operation. YWhen dosage was less
than 20 umts dailv this was continued until the dav of
operation soluble mnsulin was then sobstituted to avoid
rish of hvpoglvecemia, wncurred when a patient comes to
operation with a large depot of long acting insulin When
there was infection, antibioties were administered durmng
the preoperative days. Soluble msalin was given about 4
hours, and carbohydrate about 314 hours before operation.
The objeet was to send the patient to the operating room
with a reasonablv normal carbohvdrate metabolism and an
adequate store of glveogen mn his Liver Patients who had
been controlled bv diet without insulm were given about 12
untts of soluble insulin with the preoperative feed. Eshma
tion of the correct preoperative dose for those requring
msulin for evervdav treatment may be difflenlt. The dose
was usuallv one half to two-thirds the usual morming dose
of soluble wsulin reckoned on the bams of control by two
dailv doses of this tvpe of wnsulin. Usually a hght fluid
diet was given the evemng before operation and during
the first dav bland food containmg 1300-1,400 calores,
150-165 Gm. carbohvdrates was divided over five meals
From the third dav the amount of meat, vegstables and
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tive indieations, according to Mamilton Baxter, Carl Schil
ler, John I Whiteside and Robert E Randall® (Royal
Victorta Hosp, Montreal), whereas further investigation 1s
required 1n other conditions. Patients with frank pituitary
adrenocortical faillure requiring operation or those with
acute or chrome defieiency mav be carried through an
emergenev by adequate therapy

Although these hormones delay wound healing and gran
ulation tissue production ir gmimals, results in man vary
Probably large doses are necessary to eanse delay of gran
ulation tissne formation mn a high percentage of surgical
patients Considerable delay of wound healing 1 some
surgical patients mav be undesirable whereas m others 1t
1s useful. For example, a delav of granulation tissue for
mation to minimize formation of adhesions about severed
tendons and tendon grafts and after operations on the
hand mav be a valuable adjunct. Clinical studies on the
treatment of abdominal adhesions should be carried out
The physiologic actions of ACTII and cortisone suggested
that these hormones might be useful m severe thermal
burns Resnlts, however, have been disappointing mn many
mstances, In view of the high mortahity 1n extensive burns.
1t would seem advisable to continme anmal expersments
tion and carefully supervised studies on selected burn p2
tients

Treatment of hvpertrophic scars and keloids and attempts
to prolong the Life of homologous grafts of akin have not
been encouraging

ARMAMENTARIUM

Valus of Hypotensive Drugs in Minimizing Blood Loss
in Thoracic Surgery was assessed bv Ivor Lewis® (Laver
pool) The drugs, penta and hexamethonum bromides and
jodides, were used in 80 patients.

MBTHOD —Premedication wth morphine and stropme or & slmiler
eomhination 1s grven. Blood pressure is m ore 1nduchon
of anesthesia with d-tubocuranne chlonde and tinopentsl sodium
Orel intubation 13 done rontinely and anesthesa maintsmed through

B P
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tionary hemorrhage and excesmive postoperatrve oozmng

The hypotensive drugs minimized blood loss and short
ened the operation by providing a clear field and by re-
ducing the time tahen m hemostams. In one case the elamp
was madvertently taken off the inferior pulmonarv vemn
before higation, but there was no sudden gush of blood
from the venous stump or diffienltv in controlling the
hemorrhage

This type of control of the circulation seems to be par
ticularly smitable 1n thoracie surgerv, beeause the diminu
tion of respiratory movements reduces the ‘enous return
to the heart and aids the memtenance of hvpotension.
Further, the position of the patient that gives the best hypo-
tensive effect 18 onlv a modifleation of the position in com
mon use in thoracie surgery

Sonnds interesting but certainly a much larger lence 1s necerary
belore one could consider such a %Dctdnre rafe—Ed

Fuente Hita Olamp for Deep Ligatures 1s deseribed by
M. Dargent.? In one of the tecth of a uterme forceps (al
though anv other forceps mav bo used) a tunnel is bored,
the proximal end at a bevel with the side and the distal
one terminating at the very end of the forceps A piece of
catgut 1s introduced 1n the tunnel with a loop readv for
tymng the knot, the vessel 18 clamped The knot 1s then tied,
the two ends of the thread bewng held parallel to the axis
of the forceps so that the kmot will glide off the forceps.
Only vwhen this has happened and the knot surrounds the
vessel right at the forceps tip 18 strong traction exerted
on the ends of the thread, the forceps opened and removed
by aliding the proximal end of the thread aleng the tunnel,
and the ligature flmshed by a second and third Lknot as
usual.

SHOCK

Btress Response in the Severely Burmed Interim Rasport.
Everett Idris Evans and W J H. Butterfleld3 (Aed Col
lege of Virginia) stndied the natural strezss response to
burming injury in 28 patients using careful and extensive

Lyon chir 481837820 July, 1961
ER Axn Burg 130:588-013" Ollober 1081
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burned areas and the protein content of lymph were meas-
ured m ACTH treated and untreated dogs. No difference
was found in the two groups (2) Standard small slan
burns were produced in three normal persons and two with
Cushing’s disease Dlister and edema formation was the
same 1n both groups (3) Edema formation was measured
by plethvsmographv in second degree hand and wrist burns
m four patients. Two were untreated and two received
ACTI promptly No significant difference was noted (4)
Burn bhster fluid of four patients treated with ACTH wes
studied Its protemn composition was the same as that of
flmd of untreated patients. (6) In several burned patients
treated with ACTH, intravenous flmd, salt and protemn re-
quirements, edema formation and general chinical response
were measured. These preliminarv trials did not indicate
that ACTH had any beneficial effect.

Sinee no evidence was found that ACTH reverses or
prevents abnormal capillarv permeability which occurs 1n
skin burns, its elinical use wmn such injuries s not recom
mended.

Saline Bolution in Treatment of Injuries with Shock
D W Richards, Jr.,5 states that saline given parenterally
18 easential in treatment of an injured person in shock,
being separate from but complementsl to use of blood,
plasma or plasma substitute The salme 1s needed to pro-
vide salt and water for dehydrated tissue depots and for
essential unne volume Its function as an element i the
body economy 18 essentially kinetie, not statie, saline solu
tion tends to move through the bodv rather than remamn
in it. In dehydration, blood loss and other conditions
which there 18 a net loss of tissne flmd, additional salt and
water 18 needed for replacement over and above that re
qured for urmnary execretton In acute whoek, when blood
and plasma ars not available saline solution rapidly ad
mnistered itravenously can frequently restore and sus-
tam the circulation for brief perzods. One or 2 L. saline
solution will mamntain a mgmficant increase m plasma vol
ume for 1 or 2 hours, as eompared with 12-24 hours when
blood or plasma 1s given.

If the patient can tolerate oral feedings, the saline solu

(5) US. Armed Forces M. J 2:1280-1202, September 1051
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(Umv of Toronto) state that poor risk surgical patients
with a chronie disease, debility and recent weight loss have
a deficit 10 cireulating blood volume that may be as great
as 50% It appears to be related to the degree of debility
and weight loss In 25 cases, linear relationship between
blood volume deficit and weight loss showed a 50 cc. blood
defie1it/Ib body weight loss The usnal preoperative labora
tory studies may show normal serum protein and hemeo-
globm values m the presence of a severs blood 1olume
defleat Intravascular agglutination of erythrocytes or
sludging of the blood has been observed in the capillary
bed of the scleral conjunctiva in these chronic disease states.
Among 41 patients who had major operations, 16 with
out debility or weight loss had & steady blood pressure
record durmng the oporation, none recerved blood transfu
sions preoperatively The 16 debilitated patients with se-
vera weight loss whaose blood volume defleit had been re
pleced by preoperative blood transfusions showed equally
satisfactory blood pressure records, with no mgnificant fall
during the operation, whereas 9 with smlar debility
weight loss and age suffered a serious fall in blood pres-
sure during the operation. Their average preoperative blood
transfusion was 250 ce (in none over 6500 e¢c ), which was
far below their caleulated blood volume defieit Two of the
nine died m the rmmediate postoperative peried
Since intravascular agglutination 13 present in debili
tated patients this inferred that there 1s increased rate of
destruction of circulating red blood cells by the liver
which would account for the reduced red coll mass The
agglotinated red cells act ag emboli and@ block many of
the capillaries throughont the vasenlar bed produeng a
stasis assomated with transudation of fluid elements of the
blood 1nto the surrounding tigsues, mncreasing the reduction
n plasma volume and changes found m the interstitial
flmd. The dusky pallor of very debilitated patients is
probably due to constriction of tho peripheral vascular bed
The blood defleit should be replaced two or three days
befors surgery 1000 ec whole blood & day does not have
a deleterious effect on theso old debilitated patients.
Patients with a blood volume defleit are able to ambulate
with normal pulss and blood pressure by virtue of a gen
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of blood volume 1n debilitated patients and also as a check
on the accuracy of the technie of measuring blood loss at
operation, which consisted of weighing all drapes and
gauzes used Frequent gravimetric measurement of operative
blood loss, combined with the blood volume test, has been
adopted as a routine procedure n radieal operstions on
the head and neck to serve as a guirdo to blood replacement.

Treatment of Shock with Arterenol Norton AL Luger,
Allen Kleiman and Rudolph E Fremont8 (V.A. Hosp,
Staten Jsland, N Y ) report a ecase

Man, 73, was hospitalized beeanss of midepignstre pamn. Four
days previonsly he had substernal borning assoeated with retehing,
which had besn replaeed by tho pain 24 hours before admussion.
Both pnllo and blood pressure were unobtainable on admewon,
the akin was eold, elammy and eyanotie, and the abdomen was du-
tended and tympanitle with no andible penstalsia, X rays revealed
intraperitoneal air and flmd. Whte blood cell count was 14,800

Admnistration of oxygen nasally, 500 ece. whole blood, 500 ec.
plasma, 1,000 ce. of 5 per cent dextrose in saline and 250 ee. of
6 per cent dextrose in dustilled water failed to alter the patient’s
conditron 1n thres hours, An infumon of arterenol (nor-epinephrize),
2 mg /L., was begun at the rate of 100 drops n mmute, two mm
ntes later the pulse was strong and blood pressure wns 140/80
Seven mnutes afier the infumon was started, blood pressure was
170/110, ot which time the patient eomplained of headache. The
infuson rate wos then slowed to 85 drops a minute and blood
pressure fell to 130/80, with relief from headaeche, Pressure was
mamnteined at this level by vanntion of the infusion rnte for four
more hourn. At laparotomy 2,000 ce, of serous mafenial was evacn
ated from the peritonesal cavity, and e perforation on the anterior
surface of the lesser curvature of the stomach was closed Durning
operstion, 500 ce. whole blood, 500 co. plasma and L1000 ea of
5 per cent dextrose in saline were mven On completion of the
opershion, the arterenol infusion was stopped. Blood pressure
promptly fell and was nnobtmingble for seven minntes, with the

beecorming weoker When the arterenol infusion wns 3

0od pressure rose promptly Ten hours postoperatively the imnfu
suon was stopped and again the blood pressure became wnobtainable.
The infumon was resumed and continued for 32 howrs /poﬂuperu
trvely When it was stopped blood pressure fell to $0/60 within
four minuten. However 1t stebilired at this level and then gradually
rose to 110/70 Flmd balance was further maintained with plasms,
blood, saline and Ringer’s solution and recovery ensued.

On the basms of previous criterin, the patient was re-
garded as having a hopeless proguosis. The dosage of

(8) J A 1L A 146 1303 1893 Aug. 2§ 1951
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the resistance and encournges smooth and easv flow Acul
bends or kinks in the tubing are to be avoided, and th
drip nozzle in the drip ehamber should bo of the same ir
ternal diameter as the rubber tubing of the system, Th
cannula or necdle should slope gently whereas tho connect
g tubmg should fit over the ontside of the ncedle shank

There nre nmitations of rapid replacement by standar
gravity technies Onlv 70 ml stored blood ean be trans
fused intravenouslvy in one mnute throngh a single larg
Hamilton Bailev cannula if gravity alone 18 ased and heigh
of tho reservoir 18 4 ft Blood replacement at a rate ove
70 cc /munute requires multiple transfusions or some forn
of pressure deliverv Vaseular spasm will canse great dinn
nution n rate of the transfusion if gravitv alone ix used
A rotarv pump end a large Hamilton Bailoy cannuls allow
delivery of 330 ml blood/minute at 440 mm Ig pressure
A simple straight mlver cannula 0 063 in. in mternal dlam
otor allows delivers of 350 ce blood/minute nt 120 mm
g pressare

The risk of overloading the heart by a high apeed trans
fusion is not great since even if the rate of transfusion 18
860 cc./mmnute the normal stroke volume of the heart 18
mcreased by only 9% and when the stroke volume has
become less than normal as n result of hemorrhage the
extra amount of blood provided bv the transfusion will
hardly do more than make up for the acute deficiency
Rased jugular venous pressure 1s evidence of overloading
of the eirculation and an indication to stop the transfusion
The risk of embolism 18 minimal if a rotarv pump 18 used
and hemolrsis 13 not a major complication Loeal venous
thrombosia 18 & common sequel of pressure transfusion but
is not serious In the presence of vasoconstriction only 70%
o the estimated blood loss should be rapidly replaced
The rest should be given slowlv as vasoconstriction de
creases

Pressure transfusions were given 12 patients undergoing
major surgerv Both intravenous and itra arterial routes
were used Restoration of blood pressures followed rapid
replacement of blood and was achieved withont antoward
suntamed 1ncreoases of pregsure in the right annele

Experimental Studies with Inira-arterial Transfuson
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Edward J Beattie, Jr, James R. Thistlethwaite, Bran
Blades snd Orlyn Waed! (George Washington Umv ) gave
normal dogs overtransfusions of whole blood via the femoral
artery The percentage merease 1 blood volume and speed
of transfusion were found to be major factors m survival
When blood volume was increased about 100% n 80-60
minutes, mortality rate was 30% Ammals survived an
overtransfusion of 25-35% of their blood volume given i
four to five mmnutes Blood was not given with strict aseptic
precautions, but experiments on a small group of ammals
using strict aseptic technic gave mmilar results

Expermments were conducted to determne whether speed
of transfusion or percentage increase m bleod volume pro-
duced mgmficantly different effects on respiratorv rate,
venous pressure, pulse rate or systemuc blood pressure
With a slow transfumon, respiratory rate rose from 14 to
88/minute, venous pressure rose 7.1 c¢m. salme, pulse rate
fell from 160 to 100/minute and blood pressure was sigmfi
cantly lower than normal With a moderate speed trans-
fumon, there was no consistent change 1n resprratory rate,
venous pressure rose 8 6 cm. saline, and pulse rate and blood
pressure changes were wnconmistent. With a fast transfu
sion, resprratorv rate rose from 18 to 24/minute, venous
pressura rose 21 cm salme, pulse rate remamed normal
and blood pressure fell The changes were more closely re
lated to rate of administration than blood volume imcrease
Venous pressures returned to normal 510 mmutes after
transfusion.

There are two mechamsme of death from overtransfuson.
T 2 transfumon 18 given rapidly, acute heart failure and
death are hkely to occur 1n a few minates. If it 1s given
slowly and large amounts of blood are used, death ocenrs
irhom erther cardiac failure or cerebral damage from ple-

ora

Intrs-arterial Infuston Bimplified Technio 18 described by
John E Keet, George O Halsted, Vincent J Collins and
LoAuxP; 3L Rousselot? (St Vincent Hosp., New York City)

'ARATUS —Ordinary Baxter or Cotter blood
been nsed snecesstully, most sabisfactorv tecﬂtygreng appgﬂti: ];h::f

1 Sargery 31:411420 March, 1052,
s!; LA M A 149 18420 May 31 1082,
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that a physician 1s 1n constant attendance If sterile equp
ment 18 kept available the deseribed apparatus makes intra
arterial transfusions possible 1n any hospital

Blood Uonservation by Autotransfusion Walter R Stagerd
(Umv of Nebraska) notes that a small quantity of blood
returned to the patient on the operating table has remark
able recuperative and resuscitative powers. IHe describes a
simple method of collecting blood from the operative site
and returning 1t immediately to the patient mtravenously

MeTHOD —A elosed vacoum system 1ncorpornting a sterile donor
transfusion sct into a suchon system is used. The apparatus, avail
able 1n any hospital, meludes n Yankauer tonml suction unit, two
gallbladder troears and a no 13 gauge needle A surgieal resident
operates the suction 1n the operative mte, where use of hemostats
and sponges is restnicted, the svstem fanctions efllefently wnthout
disturbing the surgery Small floating glass balls placed 1n the eol-
leeting fask separate the foam and flbrin that tends to float, and
the heavier ligmd blood then settles to the bottom and 18 elot free
without snticongulants, The process produees hemolysis 1n direet
proportion to the amount of suction used. A negative prewmre of
4.6 1b. usually breals down 04-06 Gm. hemoglobin/1090 ee., the
lower hmits of which have been well tolerated.

In 28 cases, 13,000 cc blood was revascularized from
150 to 1,475 ec /patient. It was done in all types of clean
surgieal procedures, 156 were for protrusion of interverte
bral disks In 24 patients, own blood was transfused with
no reactions. The auntotransfused blood is highly oxvgen
ated a sample of venous blood in one patient had 16 vol
umes per cent of oxygen while the surgical field blood had
23 volumes per cent Of four patients receiving donor blood
1n addition to their own, two had reactions with hematuria
and oliguria, and recovered Inadvertently 10-12 1b neg
ative pressure was used for vacuum collecting 1n these two
cages thus returning blood that was unnecessarilv hemo-
Iyzed to the extent of 10 and 14 Gm /100 ce

Red Blood Cell Suspension Transfusions are used by
Donald W 8muth and John Ellhott5 (Ahami, Fla.) i about
1 1n every 5-10 patients requiring tranafumon. One advan
tage 18 that they are economical, mn that two transfusions
(one of red cells and one of plamma) are obtaned from a
single colleetion of blood, furthermore, larger doses mav

4 AM A Arch Bur% 83 7832 1981
ED; J A M A 147 73T THe OGLB;{) 1081
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the bloml stands another 24 hourx in the refngerator,
remo ool nwihrnlly mto a sterile evacnated bottle and QE
stopper of the packed red eclls bottle elosed The eells ar
without dilution for a maximam of five davs. They are rosn
w1th Al escrn solation and onhv on the dav of uee (s
rolution 1% used rather than acid-eitrate-dextrose rolution be
the smaller volome of diluent required and the better qu
plasmn prodaeed ) When execesive flond or rodinm ehloride
destrnble only cnnuph diluent need be used to pernut easy
1stration

In ealenlating the red cells needed 8% of the bodvy w
conudered normal blood volume and 1 1 14 considercd 600
Aiffercnee between actual and desired red ecll eount or hen
content is divided by the cstimated mercnse (in the same
from 000 e to delermune the number of donor umts (of
each) required. For example, a n werghing 100 1b wat
ecll eount of 2,000,000 (but desired one of 4,500 000) has
volume of 4 000 ec and a red eell defleieney of 2,500,000 Eae
ot mav be expeeted to inerease this by 15 of 5 000,000 Le., !
Therefore, he needs four donor umts

Adjustments in blood volume after whole blood t
son usually require 24 hours because incrensed o
pressure pulls flurd mto the vascular tree but 1t 12
prompt after coll suspension transfusion sinee there
sach merease 1n osmotic pressure

Dextran Polysaccharide for Expansion of Plasms
ume Walter Lyon Bloom® (Emorv Umv ) reports d
the adnumistration of a 6% partizlly hvdrolvzed de
solution to 60 men with a yvariechy of diseases unasso
with shoch. Dextran was given intravenously in 5
amounts Neithor immediate nor delayed temperatur
vations were noted, and respiration pulse rate and
pressure remained unaltered during and in the pertod
mjeetion,

Bloom believes that a reaction to dextran need n
sult 1f the materigl 1s properly hydrolyzed fractio
and tested to mcet rigd specifeations. Renal functy
mdicated by the specific gravity of the urime blood
protem mtrogen, phenolsulfonphthalemn exeretion and
atinine clearance failed to reveal any slteration afte
jection. In 10 patients, bromsulfalein tests, cephalm
eulation, 1cteric mdex and thymol turbidity showe
variation from the predextran mjection values. Hemat
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the alkaline NaOH solution 18 nuxed with 1 ee of the aud
HC1 solution, they neutralize cach other The same result
18 obtamed when 1 ce of the alkaline XOII solution 1s
mixed with 1 ee of the HCl solution The two alkaline solu
tions show the same combiming power of the same activity
for equal volumes Each contains the same number of ac
tive particles per unit volume but the weights of the sub
stances per unit volume are not the same Since 1 mole of
NaOIH exlubits the same combinmg power as 1 mole of
KOII, thev are ‘equivalent’ mole for mole Hence 1 equiv
alent of anv of the three substances s 1 mole of the sub-
stance It 1s evident that the comparison of the two alkabs
m terms of their equmvalence brings us much closer to
what we want to know about their presence in living svs
tems than does the comparison in terms of weight Carm

g this conception a step further 1t 1s evident that 1 atom
of Na 1s equuvalent to 1 atom of K or II That 1, 1 eqmiv
alent of \a =23 grams, of K =19 grams, of H=1 gram

‘Substances react also on the basis of their valence The
chemicals mentioned thus far are all univalent. But Ca
(atomie weight = 40) 1x bivalent that 1s, 1 mole of Ca
which 18 40 grams, possesses twice the combimng power of
1 mole of Na Hence 1 mole of Ca 18 2 cquivalents of Ca
or 40 grams of Ca isx eqmvalent to 2 X 23 grams of Na
and 1 equivalent of Ca weighs 20 grams”

Tha umt of mecasure 1x 2 milliequivalent, which s 1/1,000
ot an equivalent Under normal econditions the extracellular
fluid (plasma plus the flurd that surrounds each cell—inter
stitial fluid) contamns approxymately 165 mEq /Ii of cations
(base 1ons whieh bear a posmitive electrie charge) and an
equal number of anons (aeid 10ms which bear a negative
charge)

Average concentration of each electrolvte as reported bv
(Gamble 1s preaented m Table 1 All the components except
protein are readily diffusible nto interstitial finid so that,
with this exeeption, concentration of these 0ns in the fluid
sarrounding the cells {s the same as that mn the plasma. The
table also ilustrates the advantages of expreasing the con
centration of all components in the same umt so that total
concentration of cations and amons can be obtamed. This
18 the chief advantage of the avatem of measnrement based
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The quantities determined are for replacement of the 1m
mediate deficieney and do not provide for losses through
kidnevs, lungs and skin,

This excellent s
A e article Ty et Ty gl fn full becauee

Pre and Postoperative Parenteral Maintenance of Elec-
trolyte Balance with Salt Mixture Containing Sodium, Po-
taxsinm, Ohloride and Phosphate Robert Elmen and Theo-
dore E Werchselbaum® (St Lous) report observations on
10 patients who had major abdommal surgerv (cholecvs-
tectomy or resection) No fluids were given orally, and for
two or three preoperative and five or six postoperative 24
hour periods 2 L of fluid was given dailv with 40 ce. of a
salt mixture consmisting of sodiom chloride 005 Gm /ec..
dibasic potassium phosphate 0062 Gm /ecc and monobase
potassium phoesphate 0014 Gm./ce

Great variations were observed, espeaally in potassium
excretion. Thev were not related to severity or duration of
operation or to age, sex or weight In a provious study, with
mtake hmited to ghicose and water potassium loss on the
first postoperative dav was considerably greater than could
be accounted for by tissne breakdown as measured by mtro-
gen loss, but bv the fourth day it could all be accounted
for 1n this manner With the salt mixture, despite the wide
varmtion m mdividual response the mean potsssitam bal
ance was shghtly positive, except for the first and second
postoperative davs. Maximal cumulative balances per dav
in any case were +11.3 and —19.2 mEq With mtake Imm
1ted to glocose and water, there was hittle or no phosphorus
loss m exceas of that accounted for bv tissne breakdown.
With the salt mixture an approximate phosphorus balance
was achieved The mean sodrum balance was fairly close
to zero with maximal cumulative balances dailv of -+22
and —23 mEq and & tendency for more positive balance
(average 10 mEq ) on the second to fourth postoperative
days, thus snggesting a shight retention of sodium. The
mean chloride balanee was more negative than the sodinm
balanee, the average cumulative value bemg —34 mEq
probablv due to loss of hvdrochloric acid m gastrio juice
Because of this loss of chloride m e v of sodinm 1n sur

(8) ann Swx 135:184 172 Febivan 18
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decreased Total blood eosinophil counts were low, as wounld
be expected after surgery In most instances strongly post
tive fluid balance wns demonstrable by intake and output
data and change in bodv weight

No conclusions can be reached from the relation of the
tvpe of therapy used and the elinical course or final out
come Howover, in patients handled bv prompt administra
tion of NaCl with restriction of total fluid intake, ramd
improvement 1n the blood chemistrv picture of dilntion re-
sulted Reversal of the clectrolste picture was much slower
when this procedure was not used Diuresis also resnlted
from admmistration of salt

The physiologic peculiarities of the postoperative patient
help explain the mechamsms of water mtowieation In the
present study eleetrolvte concentrations remained depressed
for four to six davs after atandard operntions, and the Na
and Cl dropped to lower levels after extensive than after
smaller procedures The relativelv dilute state of the extra
cellular 1ons 1n the postaurgical patient 1s related to ex
pension of the thioevanate space From these observations
1t ean be conclnded that either the extracellular space be
comes larger or anomalies of permeabilitv result in the
asaumption by these 1ons of an abnormal position in rela
tion to the flmid boundaries

The phenomena of water retention and dilution which
occur 1n postoperative patients and have their analogues
in the “shock phase” of the traumatixed experimental am
mal aro not clearlv understood Considerable investigation
remains to be done on the possible renal endoerine, nenral
and hemodvnamie 1nfltences which mav mediate this carlv
portion of the response to trauma Intolerance to water
and susceptiblitv to water intoxication during the imme-
diate postsurgical phase are assuredly manifestations of
these same phenomena A further quahty which water mn
toxication shares with the deleterious effects of stress is
the antagonistic effect on 1t of adrenal hormones The pos-
sibility that a relative madequaev of adrenal response to
operative stress may plav a role in the sbnormal tendeney
to hvdremia cannot be excluded.

It was conelnded that most complications of this nature
can be prevented bv avordance of cxcersive amounts of
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total amount of potassium excreted was about the xame he-
fore and after operation

Total cosinophil counts, made 1n 11 patients, fell sharply
after operation and returned to normal by the 5th day n
all but 1 who died on the 11th day The depression of the
cosinophil count was most prolonged in patients i peor
clinieal condition or who had more severe oporations. Re
sponse of the cosinophil count to ACTH before operation
and after the count had returned to normal postoperativelv
was satisfactory, showing adrenal cortex snfficiency

In smix of the 11, the cosinoplnl count returned to normal
much earlier than d1d Na exerction, In five, the eosinophil
count followed Na exeretion.

Plasma volume was decreased postoperativelv m 11 pa
tients, although blood replacement at operation was ade-
quate Depletion of plasma yolume and hemoconcentration
was prevented in six others by administration of plasma or
gelatin daring the first 24 hours after operation.

{1t is interesting to knaw there rewlte bat they are about what would be
expected.—Ed.]

Occurrence in Surgical Patients of Severe Hypernatremia
without Exogenons Dehydration Bernard Zimmermann and
Esther F Freier2? (Univ of Minnesota) report five cases
1n which severe hvperconcentration of clectrolyvtes occurred
in tho absence of water deprnvation and with relatively nor
mal outputs of urine of low specific gravity One patient had
uleerative colitis, one each had been operated on for car
cinoma of the face, duodenal ulecer (subtotal gastrectomy)
and carcinomn of the rectum and ome had postanuric di
uresis, Although 1t 18 unlikelv that any single common fre-
tor was implicated in all five they shared some climeal
aspects. Pvrexia severe central nervous system depreasion
and 1n sBomp mstances, abnormal neuromuscular activity
were present The dire nature of the clinzesl pictures and
the fact that four of the patients died show the necessity
for early recognition of hypernatremin

The most reliable chemical index of the condition 1s ele-
vation of the serum sodium level. The chloride level 1a also
elevated, and azotemia may or mav not be present. In all
nstances specific gravity of the unne was low mdicating

(1) Surgery 31 373-JA( March 1052
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Urinary excretorv patterns varied on the basis of extent
of surgical procedure, volume of B E.S infused and extra
renal losses When fluids were given orally, urme volume
and eclectrolyte cxeretion dropped extremelv low In no
mstance did plasma K level fall below 4 mEq., although
a slight decreaso on the first or sccond postoperative dav
was followed by a slight merease

Apparenthy a sigmfieant part of postoperative K excre
tion represonts that extruded from injured muscles and s
roughlsy proportionate to the degree of local trauma. A amall
amount of potassium masv also have been derived from un
traumatized distal museles Acquisition of Na, Cl and water
by traumatized museles partly acconnts for failure of anv
Na and CI to appear in the urine Another factor is the dis-
proportion between the 1 1 Na Cl ratio 1n 09% saline as
compared with the 14 10 Na CI ratio of normal plasma
The totul potassium released bv traumatized muscles, the
total lost by unmjured muscles and the total excreted
urine from endoermne activity awart further evalnation.

Althongh no evidence of B.ES toxicitv has been found
1t 18 questionable whether anv potassunn should be present
1n the infusion solution during the first 40 hours after sur
gerv when K excretion 1s high Contrarily more than 10
mEq K o BE S8 mav subsequent]s be needed when urnarv
exeretion has fallen to a low Jevel Hypopotassemia did not
ocenr Postoperative use of BES resulted 1n rapid renal
excretion of water Na, and Cl and maintaned essentiallv
normal plasma levels of potassium and bicarbonate and the
extracellular 1ons, Na and Cl

Urinary Ohloride Determinations in Estimation of Balt
Reguirements in Burgical Patlents Wilbur I Reumers and
Robort M Zollinger® (Ohio State University) state that
there 18 a constant threat of malt deficiency during the
management of electrolyte problems in surgieal patients
and that urmary chloride concentrations will reflect a salt
defleit before the serum chloride content becomes reduced
Both Fantns and Scribner tests used to determine urine
chlonde content at the bedside show a high correlation
with laborious laboratorv methods Some advise Limitation
of this determmnation to the first morning specimen.

(8) ANMA Arch. Sory 63 70-7T July 1951
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urine even though they are in negative potassium balance

The syndrome of hvpopotassemia includes genoralized
weakness and hypotona that eventually leads to flacerd mus-
cle paralvsis, fall mn blood pressure, capeeialls of the di
astolic element, clouding of the sensorium, and shallow,
rapid respirations due to paralvms of the muscles of respira
tion The sigmficant ECG change 15 prolongation of elec
trical svstole as measured by the Q T interval, mawmlv the
result of widening of the base of the T wave

Potassium 18 most safely given orally Since most foods
have high K content, early feeding, even if it be only orange
Juce, often prevents potassium deficiency A convenient
solutton 18 one contaming 2 Gm KCl/drachm. Hypodermoe
Iysis 18 the preferred parenteral route An ECG should be
taken after ecach 6 Gm KCl (77 mEq) 18 gmven so thot
clysis mav be discontinued when the Q T interval returns
to normal Intravenous admmistration of potassium 1s re
served for severe deflciencies and for such severe respirs
tory depreasmion that an acuto emergoney exists There 158 no
mathematical formula for calenlating dosage YWhen K loss
exceeds intake tho last store of K to be depleted 1s that
1 gerum, thus low sernm K concentration signifles a deficit
1n the orgamsm. When potassiim is administered orallv or
subeutaneously sorum K content does not rise until the in
tracellular defleit has been replaced When sernm concen
tration mises the clinical preture improves

Postoperativelv the average patient loaes 50-100 mEq
K (48 Gm ) daily This amount adminmistered dailv will usu
allv prevont deficits Patients with dofleiencies requure 160-
300 mEq K daiy until the defiert 18 replaced This 15 given
untd the Q T interval shows persistent return to normal
thereafter the daily maintenance dose 18 76 mEq

The preferred intravenons solution 1s 1otonic KCl—a 114
per cent solution (114 Gm KCI/L ) contamming 15f mEq
K/L: Tt 18 put up 1n 600 co qnantities mn hter bottles 8o
that one bottle contains 77 mEq K (6 Gm.) the usual
daily maimtensnce dose Because sotomic KCl sometimes
canses painful venospasm when given intravenously 500 ec
salme or glucose 18 ususlly added to the 500 ec KCI for
patients whose potassium needs are not eritreal
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suction has been instituted, 2 or 3 umts of KCl may be
needed The KCl and MNaCl are added to 5 per cent dextrose
to form a hypertomc solution that is specifically needed
to combat hypochlorem:n

The only real contramdications to K therapy in depleted
patients are severe dehydration and poor renal funetion. In
the presence of dehydration it is important to give 2 or 3 L.
flmid for hvdration before potassium 18 added.

Postoperative Potassinm Deflcit and Metabolic Allcalosis
Pathogenic Significance of Operative Trauma and of Potas-
sium and Phosphorus Deprivation. Leonard P Elel, Olof
H. Pearson and Frederick C White? (Sloan Kettering Inst.)
studied two patients to evaluate relation between low potas-
stum 1ntake and operative trauma m producing the svn
drome of apathy, lethargn muscular weakness, abdominel
distention and jleus, eardiac arrvthmias, and edema The
syndromo was noted in patients mamntained postoperatively
on fluds given parenteralls or on a diet low or lacking in
potassiom and with ht popotassemia, hypochlorema and
metabolic alkalosis and ECG changes consistent with potas-
som deficit Clinieal and blood chemieal abnormalties 1
such patients promptlv reversed after adequate potassinmn
WAS gIvemn.

One of the patients received no potassium or phosphoras
postoperatively The other reeerved optimal amounts of
these elements. Both had major surgery for suspected or
confirmed neoplasms both ‘were maintamned on constant
caloric and protein intakes Metabolte changes postopert
tively were similar mn both, although more promounced 1o
the one given no potassium or phosphorns. Both showed
protoplasm loss as evidenced by negative nitrogen potass!
um and phosphorus balances, mtracellular depletion of po-
tassinm and phosphorus metabolic alkaloms and hvpochlo-
remia eosmmopems and increased urmary excretion of une
acid, creatine, formaldehydogenic steroids and ketosteroida
These changes closely resemble those in hyperadrenocorts
cism, whether spontaneous or induced by ACTH or cortisone
Potassium and phosphorus deprivation preoperativelv re
sulted 1 mtracellular losses of these elements but did not
merease nitrogen loss or adrenocortical function. The find

(9) J Cln, Imvest. 31 419432 Apcil, 1952,
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ration This result mdientes that the K level in these by
drolvsates 18 eriticallv low and that K supplementation u
needed when thev are to be used in parenternl alimentation.
If K 18 not added in a K-deflerent subject the hvdrolysates
mav be unable to manifest the nutritive potentialities of
whieh thev are eapable

[These observations nn the nece« Ity of pota fum In order to accooplish
repletion of proteln with amino acids are very importact. They pergupl
explain rome of the differences of opinlan about the therapentic effective-
ners of hydrolysates containing amino acide—Ed.]

NUTRITION

New Regimen in Feeding the Oritically 1l Preliminary
Report John Elliott Donald W Smuth, James J Griffitts,
George T Lewis and Patrick V' Ferro? (Miamy, Fla.}, as 8
result of a four vear studs of the nutritional management
of eritically 1l patients, found that continuous drip feed
ing solntions contamng an excess of amino acids and cal
ories and ginven by tube mto the gastromtestinal tract pro-
vide the best menus for reatoring and mamntanung nutrition

A small semirigid plastic tube with an external diameter
of sbout 3 mm was devised which could be introduced
readilv through the nose It las beon well tolernted even
when left 1n place for thiree months withont change Feed
ng solutions must be kept sterile so that thev can be stored
for long periods without deterioration They must also be
clear as prec pitates mayv be confnsed with contamination.
Fluids must be relatively thin and of low viscosity m order
to be admimistered at a conatant rate without clogmng the
tube Substances which give rnse to nndesirable gastro-
mntestmal renctions should be elimmated. The formulas must
provide dajlv (1) an excess of amino acids from the protein
hvdrolysate (2) carbohsdrate not less than 2 parts to
1 part of protemn  (3) water (4) adequate amounts of ele¢
trolytes and trace amounts of mimerals (5) 4-6 Gm sodium
chlortde and (6) othvl alcohol A defatted protemn hvdroly
sate conmsting esmentiallv of a muxture of peptones, pro-
teoses and polvpeptides with amaller amounts of gmine

(2) AMJ3 Arch Aorr 64 378 205 March, 1082
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stayv of 9 days Water balance studies indicated that water
retention was not the causo Neither polvuria nor oligurs
occurred durmng mfusion With 543 I, adminustered to 109
patients, no harmful effects were seen.

Nitrogen balance studies 1n 19 patients showed the most
favornble results with a solution contaming 12% wnvert
sugar, 6% amino acids and 5% cthanol Electrolvte bal
ances are moat easly maimntained or corrected with adequate
simultancous nutrition, Blood sugar tests durmng infusions
indicated that blood sugar level doea not ordinarilv exceed
renal threshold nor rise as high as with a smaller quantty
of glucose

This method of feedmp 1n two instances of biliarv flstula
suggests 1ts superiority in diminishig bile secretion and
allowing the irritated flstulous traet to heal It 1s also & sub
stitute for gastrostomv and most useful in patients who
need mandibular resections for earcimoma

Relation of Protein Nutrition to Healing of Experimental
Wounds Martin B Willinmson Thomas I MeCarthv and
Herbert J Fromm# (Lovola Univ, Chicago) studied four
groups of 24 female albino rats that were wounded on the
back. The basal diet given all animals contamed for group I
20% casemm no gelatin, no methiomne for group II, 6%
casein, no gelatin, no methionme for gronp III 6% caseln,
118% gelatin no methionine for group IV 6% casein,
11 8% gelatm, 0 147% methiorune At approximatelv weeklv
intervals, eight rats from each group were killed and ten
sile strength of & 0.5 cm section of the healmg wound was
determined.

There was A sharp decrease in the amount of mitrogen
retained shortly after the ammals were wounded, although
not all went into negative nitrogen balance Sulfur balance
remained positive and essentiallv constant throughout, Te-
gardless of changes ;n mtrogen balance Within 10 days of
wounding, daily mtrogen retention was approimating that
before the wound was made

The rate of healing m the animals fed the 6% casein diet
was definitely less than that of animals on the 20% casein
diet, indicatmg that healmg is more rapid on a high than
on = low protein diet Ammals fod 6% casoln and 113%

(4) Proc Moc. Exper Riol & Wed 7 302 305 Jume 1051
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Bome Effects of Intravenous Fat Emulsions on Haman
Subjects William A Johnson (Cook Counts Iosp ), Smith
Freeman and Karl A Meyer$ (Northwestern Univ ) report
results i 79 patients given a smgle intravenous mjection
of either 10%, fat emulsion with 1% cercbrosides or 10%
fat emulsion with 1% leetthin fraction Two other fat emnl
sions were disearded after thev produced local reactions.
The emulsions used caused some renctions but no serions
complications Blood pressurc rose an average of 5-10 mm.
Hg durmg mjeetion The pulse rate remamed normal ex
cept in patients with a febrile response The urine eontamed
no acetone, albumin sugar, blood, fat globules or cells A
third of the patients had n temperature rise Anorex,
nausea, vomiting, diarrhea and headache occurred in some
patients with a febrile response Lumbosaeral pain, s feeling
of substernal constriction, and shortness of breath in the
first mmnute or two of infusion were noted 1n a few patients
Thero was no evidence of kidnev or liver imparrment.

Daily injections of a 10% fat emulsion (1 Gm fat/kg
bodv weight) for 24 davs in two patients produced no ev1
dence of toxieity Dailv mjections of 20% fat emulsions
(34 Gm fat/kg body weight) given for 111 davs to four
patients was associated with a deereased platelet connt and
prolonged bleeding time The thrombocytopenia that de
veloped was probably due to increased mtake of fat. Wheth
er this was due to suppreasion in formation or to increased
destruotion of thrombocvtes 18 not known

CHEMOTHERAPY BIOLOGICALS

Olinical Use of Newer Antibiotic Agents in Surgery W
A. Altemerer® (Umiv of Cinemnnati) states that bacrtracmn
18 effective agamst many orgamsms but because of 1ts neph
rotoxac factors 1s used parentersllv only for pahents
without renal disease and with mfections from o
resistant to other antibiotica. It is given Intramuscularlv
m 10 000 umt doses :n 2 per cent procaine in physiologic
aalme every 6 hours for 48-72 hours. If no signs of renal

(] J Lab, & (in. Med. 30 176 185 1082
E' J Michigmn M. Soc. 5¢ BPT-$01 June 1051
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streptococer gonococer and Clestridium welchii It 13 only
given orally, adult doses being 600-760 mg evers six hours.
It 18 well tolerated by the average patient, onls a few hav
ing gastrointestinal irritation

Neomvemn s effective agninat Ps saernginosa and Protens
vulgars, which are resistant to other antibiotics It 1s given
parenterally , average dose 18 500 mg cvery 12 hours Neo-
mycmn has toxte effects on the kidnes

Since defimite variation mn susceptibility to tho antibioties
may exist in the same strain 1t 18 1mportant to determne
by laboratory studs the relatne susceptibibtv of the m
fecting bactoria to the various antibiotics in each case One
18 not justified 1n using conservative chemotherapy and post
poning surgers when surgery combined with antibiotie
therapy will produee a moro prompt safe and satisfactorv
result

[These opinions e: by the new profereor and head of the depan
ment of surgery at the University of Cincinnati sre suthoritative because
of his expertoers as a bacterlologist—Ed.]

Importance of Laboratory Data in Treatment of Burgical
Infections by Antibiotics Frank I, Jlelenev Balbma A
Johnson and Paul Teng! state that the laboratory 18 helpful
to the ehnician with dav to-dev problems of surgical m
fection. Tho clinreran cspecially the surgeon who nsually
sees mixed nfections cannot treat them properly or intelll
gently unless he hnows which antibiotic or combination wull
most promptlvy stop aetrvity of imadipg micro-organsms.
This can only be determined by laboratory procedures di
rected toward wolation of offending miero-organisms and
determination of their susceptibilitv to all available ant
bacterial agents and bv teets for inactrvating substances
produced by the organism making all antibloties 1mpotent

Cultures ghould be taken at mmitial examination before
any antibioties are given Specimens of blood should be
taken for culture 1f the temperature 18 101 F or over Cul
tures should be meubated both aerobically and anaerobieal
1y Surface exndates from wounds or ulcers may be collected
on sterile cotton swabs Exudates of bodv cavities (pleurs
peritonenm jomnt space or abscess cavity) may be obtained
by aspiration Cultures mav be obtamed from aress of

(1) ¥ Mt fhal Hosp. 18 287 373 Jannary February 195X
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determined by dilutions ranging from 100 units/ml down
ward 1n fluid mediums. Frequentlv synergy between two or
more antibiotics mav be demonstrated, whereby fractions
of mmmmal inlbiting eoncentrations will mn combination
inhibit the growth of the miero-orgamsms.

The laboratorv director should be given necessary details
of climeal hustory to supgest causative agents. At times, uze
of special mediums may be necessar

Terramyocin and Aureomyein in Surgical Infections Ed
winJ Pulaski, Curtis P Artz and Eric Reiss® (Brooke Armv
Hosp, Fort Sam Ilouston, Texas) report results in 47 pa
tients with surgieal infections treated with aureomvemn and
153 treated with terramyein. These drugs were found su
perior to penielllin because of thewr wider antimicroblsl
spectra and convenient oral administration without allergy
or drug fastness. dlost of the 200 infections were caused by
progenie cocer Dosage was 3 Gm initiallv followed bv 0.5
Gm every mx hours There was evidence that this dose gave
effective blood levels of the antibiotie

Results were satisfactory 1n 85 of the 47 infections, mostly
cellulitis, with or without abscess, treated with aureomvem.
There wero untoward rcactions mn nme patients, vomiting
1n two, urticariz mn one, nausea in four and bulky stools 1o
two

There were no failures 1n 41 cases of cellulitis treated with
terramycin, althongh 5 patients had such severe infections
that intravenons medication was requred In 13 cases of
cellulitin with abscess some surgical measnre was also per
formed. Of smix patients with bacteremia resalts were ex
gellent 1n four given terramycin and one gureomvein 1
travenously Terramioin therapy was unsuccessfnl in the
sixth patient.

Results were excellent m two and good 1n two patients
with gas gangrene of the leg after amputation and terra
myan therapy This drug also gave excellent results 10
thres patients with anaerobic clostridial cellulitis, two with
actmomyeosis, two with furunculoss one with a human bite
infection, and two with carbuncles and the results were

good 1n two and excellent mn one with acute osteomyelitis

In 16 patients with infected traumatic wounds results were

(2) T A M. A 149 3840 May 3 108%
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every four hours, whereas 1n less severe cases only one dails
appheation may be required.

Many surgeons are unwilling to drain tuberculous ab
scesses for fear of sccondary ifection Results obtained thus
far mdicato that such fear is not justified Removal of thick
purunlent material from the cavitv walls bv enzymes allows
more effcetine antibiotic action. Nmeteen tuberculous
fections, 14 severe, were treated by these methods Four
patients had tuberculous empsema, 5 tuberculons lviophad
enitis and 10 tuberculosis of the bones, joints or tendons.
In 16, the mnfeetion was controlled and all wounds and
sinuscs were healed The other three patients had advanced,
progressive tuborculosis Loeal improtvement was obteined
m ecach but svatemic progress continued with fatal result

In empyvema the enzvmes rapidly convert thick pus mnto
thin material, which is readily aspirated or drained With
asprration or dramage they prepare the empvema eavity for
successful thoracoplasty The thick visceral pleura well
organized and relativelv avascular does not lend itself to
chemieal solution Since pus 18 made thin spread of the mn
fection may casmly occur in the presence of a bronchopleural
fistula This complication was not seen m two mstances,
but when a fistula is present ensvme therapy must be un
dertaken with caution and followed as rapidly as possible
by surgieal collapse 1f there 18 an unvielding roof of bone
Experience m two nstances demoustrated that fibrinous ad
hesions mav be dissolved but that lvais of organized ad
hexiona or adhesions contammg collagen will not result

[Our awn experience with these enrymes at the Barnes Hospital, although
limited has been favorable —Ed.]

WOUNDS WOUND INFECTION AND BURNS

Mansgement of Oommon Superfladdal Wounds Champ
Lvons and S8amuel E Upchurcht (AMed College of Alabama)
use the term superfictal wounds to designate injnries con
fined to the slan, subcutaneous tissue and fascia, when mus-
cle demage 18 mimal wound shock or complex injurv 1s
not present and the patient can be trested on an ambula

(4) B, Ohn North Arserice 31 1271 1981 Ootober 1981
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and warm moist packs placed on the wound. Surgical dé
bridement mav be done five to seven davs after antibiotie
therapy has been started It requires about three davs for
wound edema to disappear completely and about five davs
for Ivmphndenopathy to regress The wound 1s inspected
three to five davs after débridement and closure performed
withont tension and without freemng the edges of the skin
Skin grafting will be indieated it a larger number of
wounds managed m this eategory Three to six months after
healing, a previouslv infected wound mav be revised for
mmproved appearance or greater uscfulness or durabihtv

Deterrents to wonnd healing such as vaseular msufficiener,
venous congestion and Ivmphedema can be prevented bv
loose suturing and dressings and elevation of the injured
extremity

Because of the rich blood supplv in the face, wounds mn
this area can be closed up to 24 hours after mjurv Onlv
fine suture material shonld be used. Avulsed wounds should
be closed with planning for future plastic surgerv If there
15 a large defect 1t 1s best to suture mucous membrane to
skin around the circumference of the defect. The oral mu
cosa should be closed looselr to allow oral wound drawnage
Wounds more than 24 hours old should be left open and
treated as simple suppurative wounds

Through and through ear lacerations mav be closed by
a fine closelv spaced row of 3-0 silk sntures in the anterior
and postertor slan Similar lacerations of the evelid mav
be closed bv a smgle laver of closelv spaced mattress sutures
of 5-0 mlk placed carefullv through skin, subcutaneous tis-
sue, muscle and tarsal plate but not through the tarsal
conjunctiva Ophthalmie omntment s placed in the conjunc
tival sac and a pressure dressing applied.

The edema associated with severe contusions of the hand
must be reduced with pressure dressings and stellate blocks
1 order not to 1mpair fanction. All tendon and nerve 1o
juries should be repatred immediatelv 1f the wound 1s clean
and has not been present for over six hours. Total skin loss
with exposed tendon should be repaired with a shding or
pedicle graft An mmmediate pediele graft will save the dis-
tal interphalangeal jomnt m gmllotine amputations through
the distal phalanx
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b

does not enlminate 1n a scar while healing, or if healing
oceurs slowly, & raw surface 1s said to have formed. Factors
mfluencing raw surface granulation aro the dimensions of
the loss of substance, overlapping of the epdermal level
by the exuberant granulation, mechanical eauses, natural
conditions and constitutional factors, vascular factors,
neurotrophic factors humeoral factors such as glyvcemra Iack
of ascorbie acid and hypoprotememin and infections Granu
lation tissue forms granulomas when there are foreign bodies
1 the wound

In the repair of anv wound the damage, systemic condi
tions and tissue reaction must be considered. Any artificial
agent, physieal or chemiecal, used to stimulate epidermiza
tion 15 harmful The best therapeutic agent 18 normal saline
golution Granulation tissne should not be eliminated or
curetted in the course of dressing It has not been proved
that eancer 18 more frequent iz granulations than in scars,
but it 1 nteresting to noto that there is a continuons “cpi
thelial irmtntion” on the border of the grannlation and
epidermis Careful techme and use of tho smallest possible
amount of suture material will prevent grannlomas.

[Some day & hormone or growth-stimulsting substance will be awailable
which will hasten the healing of wound«—Ed.]

Grapulation Tissue Geoffrey Hadfield® states that the
function of grapulation tisswe, the immature and highlv
fortile mesenchyme 1s to imvade and replace dead, dving,
degenoratse, 11l nourshed, time-expired and useless tissue 1n
any location m the bodv and in 8 multitude of pathologic
conditions The newly formed, active prohfernting capillarv
blaod vessela of granulation tissue are primarily responsible
for 1ts capacity to mmvade Large numbers of proliferating
mesenchymal cells follow 1n the wake of the capillary front.
Inflammation and 1schemia will retard or prevent growth
of granulation tiasue Liquefaction of tissue and phagocyto-
s18 of the dead material by histiocytes favor vascularization.

Capillary penetration of the fracture hematoma in cortt
sone-treated animals was reduced to an inmgnificant degree,
and as a direct consequence bone formation was greatly
mhibited In study of the effects of cortisone on epiphyseal
endochondral bone growth, capillary penetration of the

($) Amx Roy Coll Surgeorw Fagland 9 307407 Deosmber 1051
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has greater influence on the surrounding structures (3) The
greater the tension of the membrane, the less the contrac
tion of the contraetmg band, and the less 1its effeets of
transoutted contraction on the surrounding structures (4)
A membrano fixed to a deep structurc olong one lateral
column but free at another transnts greater contraction of
the meorpornted clastie band at the free end than at the
fixed (5) When two contracting bands intersect ench other
m a V form there 1s o combmation of TC trangles at
the mtersecting end and the dircction of resultant con
traction 18 1n between the hands, from the tip of the V
toward the base

Ilistologically  most longitudinal fibers of the skin are
arrrnged m the direction parallel to Langer’s lines, there
being only a few short fibers running between them mn
the form of a network. Therefore the skin 18 comparable to
& membrane which is under greater tension 1n one direction
than the other A lholo in the skin nssumes an elliptic shape
with the axis parallel to Langer's lines Any mncision made
parzllel to Langers lmes thercfore lies along a line of
higher tension than one perpendicular to 1t Deduction 3
has 1ts clinieal application 1n that the difference 1n eqnilib
rum of forces and that 1n the degrce of active contraction
of the acar under varving tensions explain why scars par
allel to nnd sears perpendicular to Langer’s Lines behave
differently  Furthermore, the direction of muscle pull be
neath the skin is perpendicalar to the skin tension lines.
Thus the contracting muscles do not have to pull agamst
the tension of the skan and the skin can maintain its tension
during muscular aetivity The relation between musele
activity and skin tension 1 lLike that between the long
tudinal motion of an accordion and the accordion plart A
gear parallel to Langer s Imes is comparable to the trans-
verse frames on the plait which do not alter their aize or
tension vwhereas a scar perpendicular to Langer’s Imes 18
subjested to constant stress and pull like the longitudinal
motion of an accordion, and such a scar thickens.

Similarly a scar across a Joint 18 constantly subjected
to stross and pull during muscular activity This causes
trauma microscoplc hemorrhages, sabelimeal inflammation
and oventually fibrosis and thickening of the scar As mus
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scar with another one) but 1s benefited by a / plasty (which
changes the direetion of pull)

Fixation of one end of a sear with the other one free as
m deduction 4, explamns the notching at the vermtlion border
of the upper lip after harelip repair and the deforming
cetropion of the evelid after a sumtlar repair of that strue
ture

Permanent Pedicle Blood Oarrying Flaps for Repairing
Defects in Avascular Areas James Barrett Brown Minot P
Frver and }rank McDowell8 (Washington Univ ) state that
in repainng a defeet m an area of dimnishied blood supph
a permanent source of blood supply 1s made available if
the pedicle of the flap can be arranged so that it does not
have to be cut later With this permanent pedicle blood and
nerve-carrving flap the repair mav be more certamn and 1ts
permanence best assured The procedure 18 applicable when
there 15 sufficient tissue adjacent to the defeet, such as
radiation lesions 1n defects extending info bony cavities
such as about the tibia and foot, when bono may have to
be replaced such as about the jaw about the chest and
axilla and m denselv scarred arcas resulting from gunshot
wounds or traffic aceidents 1n extensive war wjuries 10
defects of the scalp with or without bone Joss 1 defects
following tumor removal when bone 18 exposed, as over
the vertebral spines pelvis and clbow and m decubrtus
ulcers

The procedars 15 useful for severe pamnful radiation
lestons of the axilla that follow postoperative treatment
for breast carcinoma A large permanent blood-carrving
pedicle flap from the flank 18 earried nto place 1n a smgle
operation The donor site 18 repmired with split grafts at
the same fime The sluft 15 that of & huge direct rotated flap
which supplies blood and nerves and protects the under
Iving vesaels, nerves and muscles If necessarv for exten
smve repamrs, the flap ean be delaved in several stages
delayed permanent pedicle flap ¢an approach the wound
from two sides

The permanent pedicle blood-carrying flap gives the best
repair in deep holes of the tibia especiallv 1if the hole 18
just under the tibial plateau and there 1s a2 question of ad

(8) Amn. Morg 134 486-494 September 1951
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1 deep losses, as from radiation effect and radical tumor
removal Replacement all the wav to the trachea has been
made after radrcal resection for malignant radiation le
stons as 8 hfesaving procedure (Fig 2)

Effect of Locally Applied Qortisone Acetats on Survival
of Bkin Homografts in Rabbits R E Billingham P L.
Krohn and P B Medawar® (Univ of Birmingham) found
that skin homografts transplanted in a stated fixed dosage
between rabbits of high genetie divermity survived mix to
mne davs. Local applieation of 5 mg cortisone to such
homografts everv third dav at least doubled survival time
The dosage of cortisone that was effective when apphed
Jocally was meffective when administered svstemiealls Lo-
eal administration of § mg everv third day was somewhat
less effective than systemic admimstration of 10 mg everv
dav It 18 Iikelv that local application of smaller quantities
at more frequent intervals would have been more effective
1t 14 also posmible that cortsone can be better applied than
as crvetals suspended in a watery base Local application
of cortmsone to homografts was almost wholly meffective
when the grafts were transplanted to a rabbit preimmumzed
bv an earlier grafting of skun from the same donor or ¢on
eomitantly immunized by untreated homografts transplanted
on the same occasion.

Cortisone acts principally by rotardmg development of
mmmuntty to homografts rather than by preventing its Toeal
fulfilment m the grafts Cortisone does, however prevent the
local expression of the immune state in a shight but dis-
cernible degree

The slight prolongation of the Iife of homografts on con
comrtantly mmmunised or preimmunised animals might be
dae to an antihitsmine action, an alteration of vaseular
permeability or an mdirect effect on the divimon rate of
epldermal cells. Whatever 1ts mechamam, this relativelv un
mportant component of the action of cortisone 1s better
achieved bv local than by svatemie edminmtration, for the
breekdown of foreign cells in a homograft 18 accompanied
by congestion and disruption of 1ts blood supply and o
cortisone hag been given systemcelly failure of the blood
gupply must obviously prevent it from reaching the graft

(8) Drit. M J 21049 1053 Yor ¥ 1951
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oped in untreated gmmnea pigs and (8) survival time of
homografts was not decrcased by repeated graftings, the
mmmunity, or acquired sensitivits theory found no aupport
Either these drugs do not inlibit development of senmtivity
or immumty to homografts, or farlure of homografts to sur
vive 1s not doe to acquired senmitivity Prolonged survival
of homografts 1n sick animals presents tho possibility that
with homecostasis of the orgamsm disturbed, rdding of
foreign tissues 15 not as prompt as n the healthy organism.
Despite failure of ACTII and cortimone to prolong survivel,
skm homografts remain a usoful temporary dressing for the
severely burned patient.

[Up to now at Jeast there Is no evidence to substantiate the idea that,
{_nLlhe h?m homotran plantation of tlemes or organs will be succes-
uL—]

Botulism, Complication of Olostridium Botulinum Wound
Infection. Colin G Thomes, Jr, Alichael F Keleher and
Albert P MeKeo? (State Univ of Jown) report a case

Boy, 13 was acerdentally shot in the left thigh with bird shot.
The wound was promptly eleansed and severnl deep sutures plaeed
in it Then 1,600 unita of tetanus antitoxin was njected su
neoualy Five dave later his apecch was slorred and he eould not
cough.” This progressed to dysphagin, inerensing wenkness of the
neek, sore throat, somnolence and flnally semustupor Respiratory
rate was 28/minute. He eonld move all extremutics, although weaklv
Tho seventh, ninth and twelfth cranial nerves showed bilateral pare-
ns. Deep and superfleal reflexes were hlaterally diminished. A
dirty, malodorous wound, 2 em. in diameter wna present m the
anterolateral aspect of the left mdthigh The periostemm was absent
from the visiblo femur bat no ng.gaituhon was present 1n the soft
timsnes. Whte cell count was 6150 with (8% segmented granuto-
oytes erythrooyte count 4,040 000 and hemoglobin value 11 Gm.
No fracture wns seen on x ray Cerebrospinal flaid showed no s
mfleant abnormalitien.

The wound was debnded. Mascles of the thigh were red and of
normal eonmsteney A plecs of matted hair was removed and enl
tured Dralnage was institnted and activated mno peromde paste
introduced 1nto the wound twiee daly There was no response io
administration of allin tetanns antitoxin, diphthena antitoxin,
oxvgen (intran ), dextrose and protein hydrolysate (wnirs
venously) and blood. Cvanosis and shallow respirations were fol
lowed by death nine davs after mjury

Antopsy showed oblique froeture of the loft femur with no dis
placement of fragments. The soft tissucs of the left thigh showed
no eellular ads and less mnfl tion than usnally accompanies

(1) AMA Arch. Path. 51 023-028 June 1051
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ment as poasible, avord apphving tight casts, evacuate hema
tomas and control hemorrhage Primars closure of war
wounds should not be attempted

After obtaining a negative skm test the patient should
receive 4 ampules of a trivalent gas gangrene antitoxin,
each contaimmg 10000 umts Cl perfringens, 10,000 units
Cl septique and 1,500 umts Cl oedematicns antitoxn Im
mediate operation and large transfusions of blood are often
needed and Inrge doses of penmicillin, sulfadiazine and aureo-
miemn indicated Surgers should be extensive with eonmd
eration to funetion and anatoms all involved muscle should
be removed

Treatment of Thermal Burns of Small Extent B W
Havnes Tr4 (Bavlor Umiv) lists the followmg objectives
of burn treatment

1 Prevent and combat shock.
2. Convert open contaminated wound into clean wound.
3. Cover open wound by simple«t possible dressing that
a) protects it from con<ant danger of reinfection,
&) doen not fix or destroy any part of skin or subcutancous tiuoe
which remaim viable when patlent is first reen,
¢) provides for drainage of serum that exudes from burned soriace
until it is checked by pressure or normal process of coagulatios-
d) exerts uniform moderate pressure over the burned area and
¢) can be easlly removed il infection develops underneath dresast
or if burn involves whole thicknese of -kﬁ:.
4 Kecp injured part at rest.
5. Secure healing in minimal persod and with minimal loss of fanction.

Simce plasma loss nto and from the burn wound depends
primarily on size and depth of the wound, an accurate
estimation of the ares of mjurv 1s mmportant Genersl¥
speaking, the extremes of age are most susceptible to shock
after burns. Bhock may be expested to ocenr m children TP
to age 6 with burns of 8 per cent and 1n adalts with 18 per
cent of body surface area Anv child with 10 per cent of
more and any adult with 20 per cent or more area burné
should be hospitahized immediately

Immediate local therapy should be directed to avording
further wound contammation All personnel who come 1P

(4) 8 Olm. Xorth Americn 31 1283 1200 October 1951
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bridement by streptokinase streptodornase and moist galine
dressimgs and débridement, Small deep burns nught be most
effectively healed by excumion and primary grafting The
most practical method js use of intermittent moist saline
dressings plus superficial débridement The dressing 1s best
consiructed by using a layer of fine mesh drv gauze next
to the slough followed by sterile compresses and mechanies’
waste A catheter mcorporated in the dressing 1s rrigated
twice dailyv with normal saline The wound 13 dressed every
other dav, and surgical débridement will assist in early
removal of the stough

Once the wound hns healed, passive followed by active
exercises will mmprove functron 1n almost direet proportion
to the patient’s co operation.

New Local Trestment for Burns 1a described bv Iaul E.
Spanglers (U 8 Naval Hosp., Portsmouth, Va ) It consists
of applieation of a gel compound of partially hydrolized
casewn, sodinm lactate and sodium lauryl sanlfate 1n a laver
¢ 1. thick, whiell 18 covered by coarse mesh gauze um
pregnated with zine acetate The dressing 18 then secured
bv an elastic bandage to assure firm apposition of the dress-
mg The gel sets m a few minutes, covermng the burn with
an adherent 1mpervious, protective membrane, wiuch pro-
duces pressure over the burned area by fiing each cell to
the position 1t occupied when tho gel set First and second
degree burns are almosat always healed when the dressing
18 removed after 10-14 days, and areas of third degree burn
are nsnally self debrided and ready for graftng The de
vitalized tissue usually Lifts off with the dressing

This method known as Zmnax, was used 1n treatment of
22 consecutive burns Bpangler conecluded that 1t 1s far
saperior to any other local treatment method It 1s applicable
when there are a large number of burns, mnce a minmam
of effort and time 18 required as compared to that involved
with pressure dressings Heahng 1s faster loss of serum less,
scarring mimmal ncidence of mfection reduced and pain
ameliorated more rapidly In patients dressed promptly
after mnjurv no mfection was obsorved

Burgieal Treatment of Burns 1s considered by Thomas W

(5) U 8 Apoed Forces M J 3 105114 Jo varr 1952
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have extensive burns, for which grafting can e started at
the time of the first dressing or shortly afterward. In the
third group healing 15 delased and contractures are advane
ing and chromie Granulating wounds reman. In the fourth
group, spontancous healing cccurs without benefit of grafts,
with resulting contracted scars. As an alternative to ex
cision 1n the second and third group, it 1s possible to graft
on top of a granulating surface Tlus is less satusfactorv
because of surface contanunation, the tendency of the graft
to sluft and presence of a band of scar tissue between graft
and normal skin which leads to delayed healing, poor sp
pearance and nterfercnce with function

Problem of Burns in Atomic Warfare 1s discussed by Her
man E Ililleboe? (New York State Dept. of Health) Two
types of burns are encountered (1) flash burns from the
extrome heat on the exposed surfaces of persons in the
open and within 4,000 vd of the bomb center, and (2) flame
burns. Clothing offers little protoction against flash burns
within 1,000 yd. and mav be a hazard bv catching fire
Beyond 1,000 yd., it gives some protection, particularly
clothing of the lighter shades which reflect heat. All degrees
of burns are encountered m either tvpe Explosion of stoves,
gasoline tanks, gas and other combustibles may produce ex
tensive burns therefore, safety dovices and techmies of self
and neighbor help must be stressed.

Ultraviolet radintion absorbed bv the moisture and oxone
n the air causes a deop walnut stamn on exposed skm by
stimulation of the pigment lavers or when in excess (2,000
¥d from the explomon), washes out the pigment layer, leav
mg an elbino-like skin, The flash of hght from the bomb
may eause temporarv blindness through loss of retinal visnal
purple and this may affect pilots flying nearby

To ecope with the disaster 1t 1s necessary to bring fires
under control, rescue the mjured, give first aid, give emer
genev treatment m the disaster area eand transport the int
Jured to improvised and emergency hospitals for medical
and surgical treatment. The sovere symptoms due to rad:
ation 1 those not kiled outright begin several daym after
acute exposnre thns the jmmediate medical problem 11
volves care of those with burns and mechanical injuries
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on open air therapy required an average hoapitalization
of 6 weeks as compared with 1214 weeks for those treated
by dressings. Also, 1n burns of less than 20%, the exposure
group heeled more quickly Of the open air patients, 46%
had some full thickness burns which required grafting, as
compared to 69% of those treated with dressings This was
thought to be due to later regeneration of skin in areas
whieh were originally estimated to be third degree burns.
Closed techme 1s presumed to destroy by infection deeply
located 1slands of epithellum which were damaged but still
viable at the time of mjurv In major burn patients treated
bv dressings, mguficant elevation of temperature (above
100 F) persisted for an average of five weeks, whereas
patients on open air therapv had an average of less than
two weeks of fever The open air method reduced morbidity
but not mortality In the two groups percentage of patients
receiving blood was the same, but total blood requirements
were much less in the open air one

The authors conmder the exposure method most satisfac
torv for treating acute burns, both mild and severe which
can be adequately exposed and protected It should be
feasble for handling large numbers of burn casualties with
a mummum of tramed personnel and equipment if exten
mive wounds of other tvpes are not present. It does not solve
the problem of large deep circular burns of the trunk and
legs, and it is contraindicated 1n patients with old, chrome
burns, since raw, granulating surfaces cannot be exposed to
the air without protectire coverings

Disinfectant Barrier in Dressings Applied to Burns was
studied by E J L. Lowbury and A, Al Hood? (Birming
ham, England)

Mrroop —In most experiments the model wound and dressing
cousisted of a glass tube 34 1n. diameter and 3 in. long, plugged at
one end with 34 1n. absorbent eotton-wool, covered w1 Fom’ Ilﬁ"
of erepe bandage firmly tied 1n eontact with the eotton wool (Fig
3) Cotton wool or bandage impregnated with dimnfeetant were
compared with unmedieated controls, both exposed to the same or
ganum simultaneously Phenyl merenrie bromide, nitrate and ace-
tate and octyl eresol were used s dimnfectants and strams of
Btreptocoecus pyogenes, Staphyl anreus, Paend pyo-
cyanen, Proteus volgans and Baeteniuin aerogenes as test organisms.

~ (P) Lancet 1 899-901 uy 3 1931
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mercuric salts and treatment of crepe bandage with phenyl
mereuriec bromide did not provide a rebable disinfectant
barrier In the second tvpe of experiment, all types of or
gamsm could bo detected in samples taken from the nside
of the eotton wool dressing treated with phenyl mercurne
bromide immediatels after the appearance of momsture and
for periods ranging from one hour (Ps pyocyanea) to mx
hours (P vulgaris and Bact. aerogenes) After 24 hours,
however no orgamisms could be 1solated from the mside of
the dressings.

Perhaps contamination of sterile burns through soaked
dressings can bo prevented by using a layer of cotton wool
medicated with pheny)l mercuric bromide A dismfectant
barrier of this sort excels plastics 1n that evaporation from
tho dressing 18 unmimpeded The value of such dressmgs as 2
barrier to the passage of orgamsms from an infected burn
through soaked dressings 18 more donbtful. Phenyl mercurio
salts havo Ion toxieity to anmals and the bromide is rels
tively 1nsoluble in water

Effect of Boaps Containing Hexachlorophene on Wounds
and Burned Surfaces. R. Russell Best, Jobn D Coe and
George B McMurtrev! (Univ of Nebraska) produeed
wounds in rabbits and mice by ineision, abrasion and burzn
ing The wounds were washed with bland bar soap same
bland bar soap contaimmg 2 per cent hexachlorophene, Iig
wd soap contaiming no hexachlorophene, same hqmd sosp
contaimng & per cent hexachlorophene or same Ligmd soap
contaimng no hexachlorophene but contaming § per eent
alcohol

Presence of hexachlorophene 1n soap did not delay wound
healing and no unusual amount of tissne reaction was noted.
The hquid soep contarning aleohol caused a far more strk
mng tissue reaction. Survival experiments on mice with fresh
wounds contaminated with virulent streptococe: showed
that hexachlorophene or alcohol soaps ean delay or prevent
early sopticemia No cssential difference was noted betweed
the effects of the bar and hiquid soaps containing hexa
chlorophens

Tt was concluded that use of tmeture of green sop whick
contatng eix trmes as much aleohol as the soap used in thess

(1) ANA Arch Hurx 6% 875 902 Jwse 1051
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experiments, should be discontinued, although 1t 15 effective
agamst pathogens. A soap contammng hexachlorophene is
more ideal, both for washing the skin about the wound and
for washing the wound 1itself The usual technic of final
irngation of the wound with sterile water or saline solution
should be earrzed out

The literat the treatment of burne goes on and on. New ideas pro-
WLd eanddr:ft}:rinmd ideas resurrected, praleed and refated. Ho huml

Use of Enrymatic Agents in Débridement of Burn and
Wound Sloughs James F Connell, Jr., and Loms 3 Rous-
selot? (New York City) found the enxymes streptokinase
and streptodornase, derived from streptococeie organizms,
effective m lvmng susceptible portions of wound exudates
aud sloughs 1 & vanety of surgieal lemons. Streptokinaze
appears to catalyze the transformation of plasminogen to
plasmin, an active fibrinolvain 1n homan plasma This reac
tion occurs 1n a few mmutes as measured by 1ts lyms of a
plasma clot m a pH range of 70-85 at 876 C The epzyme
18 readily soluble in water, saline or zeplhran® and its
activity at body temperature lasts 20-24 hours Proteolysis
of fibrmous material by this enzvme requires the presence
of serum and that the pH of the exudate be kept m the
optimal range To mamtain continuous activity, acid exu
dates may require that the enxyme be suspended mn a N/10
phosphate buffer Streptodornase hquefles desoxyribose
nuelear protein. Exndates with this protem are characterized
by a strmgv, viscid coagulum. The enzyme bas no fibrinolytie
activity and works hest at a pH of 7085 A satisfactorv
dose of each 1s 20,000 umits/ce streptokinase and 7 000-
10000 umts/ec streptodornase diluted mm smitable men
struums. Except for occasional hypertherma with or with
out & preceding chill and trapment nausea no toxic mani
festations have been noted

The enzymes have been used on 12 burns and 21 wounds
Thev were incorporated in Lubafax and placed over the
wound. Fine mesh gauze impregnated with petrolenm Jelly
was applied as a mechanieal barmer to prevent diffumon of
the active materals. All abscess cavities or mmnus tracts
were intnbated with catheters, and volumetrie changes were

(2)  Rerrery 30 4355 Jaly 1981
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measured daily The enzvmes, dissolved in normal saline or
Lubafax, were nstilled dailv In burns and wound slonghs
1t was nocessary to crosshatch the slough so that the en
zymes could reach their specific substrates

Collagenous material, epithelial eells and flbroblastic cells
are not 1n the spectrums of the proteolvtic activity of the
enzvmes The cnzyvmes must be replemshed at least overvy
24 hours or carhier, depending on the amount of concomitant
exudate transndate elaborated by the leston. Local use of
antibiotics may be justified as the dead tissue foci are re
moved

Of the 33 patients treated, 18 had excellent, 9 good, and
4 fair results, and 2 were umimproved In burns, lvsis of
the flbrinous coagulmn m the meshes of the collagen
strands, which bind the slough to the viable tissue below,
loosens the small blooks of slongh and thus permuts atraun
matie, nonpainful excision to be earried out Thero seems fo
be no mmhibiting effect on cell migration because rapid
epithelization occurs m the presence of the enzvmes Dost
operation wound slougha are secondary to hematoma, trau
matie handling of the tissues septic contamination of the
wound or excesmve tension Removal of the nutrient debris
by the enxymes lowers bacterial flora Ulcerntions secondary
to ischemia and denervation have sloughs of various col
lagenous substrates When secondary infection 18 present
the slongh and exudate are in the substrate spectrums of
the streptococcic enzvmes. Streptokinase and streptodornase
have produced rapid healing In largo chronic abscesses,
the enzymes thin the viscid exundate decrease bacteria and
remove slough, thus bringmg about the collapse of the
cavnity

NEOPLAS\IS

Blopsy in Oancer Diagnosis, whether by removal of an
entire tumor or a small wedge of tiesue from the edge, 1n
oluding adjacent normal tissue or bv agpiration with a
svringe and Iarge bore needle, 18 discussed by Lewis B
Woolner and John R AlcDonald? (Mavo Clime) In general

(3) 8 Clx Xorth Ameiica 31 047 0808 Augowt 1051
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filtration from villous neoplasms of the bladder should be
aasessed

Examipation for bronchogenic carc melades bron
choscopic biopsy, sputum study and/or exploratory thora
cotomv Exfoltative cvtology 15 especially useful in lung
melignaney, which often 18 maccessible to bronchoscopis b
opsv, since it provides evidence of malignanev o over 70
per cent of cases Peripheral Inng carcimoma 19 best dug
nosed at thoractomy bv frozen section.

Breast lesions should be studied by biopsy in the operat
Ing room, with frozen scetions Radiesl sargery should not
be done withont previous biopsy since noncancerous lesions
may even show akin attachment, Scleromng adenosms, eystic
dusease with intraductal and mtracvstic proliferation, come-
do mastitis and lobular carcinoma n mtu all present special
difficulties 1n diagnosis oven for the expert

Paget’s disease of the nupple 18 carcinoma 1n mitu asso-
ciated with carcinoma of the underlving ducts. When Paget’s
disease is diagnosed, radical mastectomv 1s to be done
although, theoretically, aimple mastectomy would suffies
1f 1t conld be proved that the carcinoma 15 confined to the
duets. Similarly m comedo carcinoma and extenmve dnctal
carcinoma, proof of absence of infiltration 15 difficult.

All skin lesions should be examimed meroscopically on
removal, with suffierent surrounding tissue ncluded to iden
tafy the lesion and determine absence of inflltration. Bowen's
discase of the skin and ervthroplasa of Queyrat ol tbe
glans pems represent carcmoma in stu of the alon. Certain
other skin lesmtons, mneluding keratoses, cutaneous horns
xeroderma pigmentosum and leukoplakia, are precancerons
1 that thev develop into caneer in 8 varying percentage of
cases. Pigmented lemons of palms, soles or genitalis &re
dangerous and should be removed prophvlactically as ahould
any uleerating darkening or growing pigmented leson, for
1t 13 suggestive of malignant melanoma. The flat nonhairy
Junctional pigmented mole 18 often precancerous

Biopay material may be obtamed by aspiration or by 2¢
tual surgical exploration for bone tumora although it may
be 1mpossible when the bone 18 sclerotic or has an expanded
cortex. Aspiration biopsy is valuable m metastatis cartipoma
or hypernephroma 1n bone Sternal aspiration 1 used in
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ovariectomy In the first five vears after menopause an-
drogen (testosterone propionate 50 mg three times weeklv
mtramuscularly) 1s preferred Vlore than flve years after
menopause androgen 1s used for bone metastases eausing
pan or anemin, whereas estrogen (diethvlstilbestrol 1o mg
orallv & dav) s given for moperable primary tumors or
metastases to lung or soft tissuc these respond (if at all)
within four months. Hormene therapy should be continued
until the discnse 13 reactivated Regression mayv then be
mduced by cessation of previous therapy with or without
nse of another hormone Irradiated tumors mav prove re
sistant to estrogen therapy even thongh nomrradiated le-
siong 1 the game patient respond Contrariwise lesions
which have responded to estrogen may later poorly tolerate
irradation. In the male breast cancer mai respond to
castration or estrogen palliation Edema, hvpercalcemta or
nauses mav supervene with large doses of hormone Restrie
tion of salt mav suflice to reduce edema but somehmes the
steroid has to be discontinued temporarly Serum caleium
should be followed and therapy discontinued m case of
hvpercalecemia

Other forms of cancer are not amenable to hormone ther
apy except for chorioepithelioma which responds to large
doses of estrogen.

Tumors of Childhood Surgeons Viewpoint On the bass
of & survev of 175 tumor eases cncountered mn a children's
hospital from 1946 to 1949 (25% of total admissions),
Clare Grav Peterson and Graham Gilmer Jr® (Portland,
Ore ) draw three general conclusions, (1) More radical
treatment of childhood malignaney 1s justifled by the fact
that the death rate for malignancy s high whereas the
risk of major surgery 18 no longer excessnne (2) Whatever
aggressive treatment 18 used must be based on upanimutv
of opinion regarding the diagnosis of malignancev (3) Everv
ehildhood tumeor should be removed and studied histologt
cally because some benign tumors are clinically malignant
and others may undergo melhgnant change

Operability 18 based on four criteria the tumor’s brologic
characteristies, the surgeon’s philosophy and ability the
caleulated operative risk and the basic prineiples of eancer

($) Rarmery 30 329 348 Angoet 1981
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surgers, nawelv, that all macroscopically cvident tumor
should be widely excised sinee cures have been reported m
almost every form and site of malignaney Early and proper
treatment carries an mecreasingly good prognosis Further
more, inoperabilitv must be based not on lack of moral
courage 1 the surgeon but on the extent of phymiologic
stramn 1n the patient that 1s within recoverable lumits Nor
mal anatomic structurcs are to be regarded as expendable
In cancer surgerv

The biologie characteristics of childhood tumors are often
unpredictable Biologieally inoperable and radioresistant
are challengeable terms The embrvonal undifferentrated
character of childhood malignancies dwsparity between his-
tologv and clinieal course, high percentage of radiosensitive
tumors (despite histologic predictions) and unexpected sur
vivals and apparent cures of “moperable” or meompletelt
removed tumors after x radiation are noteworthy All non
operable or nonresectable tumors deserve a tral of x rad:
ation therapy

The onlv lesions not to be irradiated are melanoma, astro-
crtoma {unless moperable or not reseciable) and acute
Ivmphatie lenkemia for which ammopterm therapv is indi
cated Combined surgery and radiation are indieated for
bilateral retmoblastoms, enucleating one eye while 1rradi
ating the other, teratoma or sermnoma of the testis, and
Ewmg’s bone tumor witH postoperative irradiation for
dysgermmoma of the ovarv neuroblastoma and Wilms’
tamor Radiation alone 18 to be used for Iymphoma, oro- and
nasopharyngeal carcinoma medualloblastoma and moperable
or nonresectable malignancies

Although hemangioendothehoma 15 clasmfled as bemgn,
1t may be said to ect malignant by showing rapid growth
tendency to recurrence after exeision or lacal mvasion of
vital structures or even by causmg death from severe hem
orthage Four categortes of tumors mav thus be described
(1) stologically bemgn chinieslls malignant, such as
hemangiocendothelioma, (2) hstologically benign-climeally
bemign (3) histologically malgnant-clinieally mahignant
and (4) histologically malignant-chmeally benign, eg
Juvenile melanoma and the rare neuroblastoma whieh dig-
appears without treatment or xpontaneously changes mto
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& benign tumor type Unfortunatoly there are, 1n addrtion,
pediatric tumors which cannot be diagnosed histologeally

The dangerous lesions of elldhood for which prophy lastie
removal 15 advised mnclude (1) the junctional mevus, par
ticularly when mituated below thoe level of the umbihicns or
on the palm or sole, (2) nerve sheath tumors, (3) ehon
dromas, particularly if symptomatic or subject to trauma,
(4) dermord cvsts and teratomas, (5) tumors of the head
and neck such as retinoblastoma, adenoma of the thyrold
and branchiogemc cysts and sinuses (G) mediastinal tumors,
the mediastinum being a eritical area, (7) sbdominal tumors
such as peuroblastoma and Wilms' tumor, (8) adenomatous
polyps, particularh of the colon, and (9) ectopic testis,
which 15 50 times as likelv to become malignant as the nor
mally placed testis

Desmomas of Abdominal Wall in Chfldren. The general
concept of a desmord tumor is that of a fibroma armng 1
the musculoaponeurotic sheath of the abdomnal wall, char
acteristically in women durmg active sex life, mn relation
to & precedng or current pregnaney or in the scar of an
abdominal operation Actually similar neoplasms appesr
1n extra-abdominal locations. Occasonally thev are present
in pulliparas, males or children.

Robert J Booher and George T Packs (AMemorial Cancer
Center) add 8 cases of desmord tumor of the abdomunal wall
mn children to the 16 in the Literature Histologically, the
neoplasms were not malignant. On the basis of the clmeal
course, two were not considered benign because of uneon
trolled invasion, The neoplasms recurred, despite what &p-
peared to be complete excision lstologically as determined
bv gross evidence of striated muscle entirely around the
specimen, and excision of full thickness of the abdominal
wall. Although hormonal assays of the tumors were not
possible and ketosteroid determinations were not dome the
otherwise grossly normal charactermstics of the three pa
tients mdicated that a normal hormonal titer was present
m each It meems unnecessary to postulate a hormonal fac
tor 1n etiology of the tumors.

Every relatrvely cellular fibroma, no matter how cssusl
its chimeal or lustologic appearance, should be considered

(8) Cawcsr 411052 1005 September 1951
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Retroperitoneal teratomas are the third most frequent
retroperitoneal tumor i childhood, neuroblastome svm
pathieum and Wilms' tumor being more fretyuent These two
must be considered 1n differential diagnosis,

Trentment 18 operastive removal A transperitoneal trans
verse, Iiberal ineision 13 the best approach for exeision of
the tumors. There were 9 deaths in the 31 operations, nusn
allv due to mcomplete removal hemorrhage and shock. Of
the 19 children discharged from the hospital after removal
of bemign retroperitoneal teratomas, 4 have not been fol
lowed 2 died within one vear 8 were well i less than a
vear 6 were well from one to two vears and 1 each was
well at two four five and eight vears after surgery The
three children with malignant tumors survived operation
but two died of recurrences and metastases in less than seven
months and one was not followed.

Pathology and Classification of Tumors of Soft Tissues,
according to Arthur Purdy Stout® (Columbia Umv ), has
been mmadequate because the soft tmsues have been poorly
understood and adequately studied Some tnmors are pamn
producers like the glomus tnmor the cutaneous and sub-
cutaneous lelomvomas and maultiple pamnful lLipomatosis.
Tapomas attamn great size and, although chemically indis-
tingmshable from normal bodv fat, therr fat 15 unavailable
to the body as energv Because the new collagen m them
tends to contract manv tumor like fibromatoses produce
bizarre deformities such as congemtal wryneck, the pro-
Inferative form of Dupuvtren’s contracture Peyromes dis-
ease or penile fibromatoss, keloids, desmoid tumors and
progressive fibrous mvositis. Most tumors ean only be diag
nosed hwstopathologically

About 76% ol prumarv malignant tumors of the soft tu-
sues are flbrogarcomas, hposarcomas, malignant vascular
tumors and mvxomas (table) Aletaxtams, when 1t oceurs,
13 most commonly via the blood stream. Oceasionally me
tastases pass through lvimphatics and lodge m regonal
1vmph nodes, but this happens so seldom that routine re-
section of the nodes 18 unwarranted unless clmeal evidence
shows mvolvement. Greatest hope of cure depends on suc
cessful removal of the primary growth before metastams.

(8) Am. J Rosotgwoal, 08-903-909 December 1951
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Fibrosarcoma 18 not as malignant or fatal as generally
believed Of 145 fibrosarcomas, only 10 metastasized and
only 256 caused death. Over half recurred locally, indicating
nadequate primary treatment

Sarcomas are of two kinds depending on amount and
thickness of connective tussue fibers formed, degree of re-
semblance to proliferated sear tissuc and relative number of
mitoses. The recurrence rate for soft tissue sarcomas m
Stout's group was 61% Treatment fails bocause surgeons
do not realize that such tumors have cells extending far
beyond palpable confines of the tumor Careful biopsy Is
essentinl. Adequato treatment requires that the exoision
line extend 3 em. or more beyond palpable tumor himits at
all points The most radical sargery 1 mdrcated for poorh
differentiated flbrosarcomas, rhabdomyosgreoms, symovial
sarcoma malignant homangroendothelioma lymphangiosar
coma, malignant mesenchymoma poorly differentiated lipo-
sarcoms, osteogonic sarcoma and chondrosarcoms, reticnlum
cell sarcoma and leiomyosarcoma. Amputations are not
necessary for myxoma, differentiated lLiposarcoma, melano-
sarcoma or fibrosarcoma of the skin, because they do not
metastasize however broad excision 1s essential because
of frequent recurrence

Tunmora which are somewhat radiosensitive are Kapom's
disease reticulum cell sarcoma, lymphosarcoma, small lipo-
garcomaa and plasmacytoma, but cure is rare except for
reticulnm cell sarcoma and lvmphosarcoma

Melanoms. Mms Gage apd Willlam Dawson?
(New Orleans) list the anatomic mtes moat often wmnvolved
by mahgnant melanomas 1n order of frequency as the lower
extremuty head and neck, trunk, upper extremity and eye
Pigmented learons 1n thess mtes, except the eye, shonld be
considered malignant or borderlne Those 1n the eye and
on the soles, palms, scrotum or vulva or beneath the finger
and toenails should be conmdered, from a prophylache
standpomt, malignant when first secen. The lesions have been
clasaified as junctional nevus (dermoepidermal) intrader
mal pevus (common mole or neuronevus), blue nevus

(Jadassohn Treshe) compound nevus and juvenile nevus.

The huatologic difference between benign and malignant

(#) Ann, Surg. 133 772 782 Juna, 1951
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g should be removed with a wide segment of the m
tegument and underlving fascia Malignant melanomas of
the bodv, hand arms, head and neck, scrotum vulva legs
and feet with no regional lymph node mnvolvement should
be treated by wide excision of the primary growth with
fascia and Ivmph nodo disseetron For loeal recurrence or a
widespread local lesion with metastatie regional node m
volvement of the upper or lower extremity, amputation
with regional node dissection or fore and hindquarter
ablation of the extremity 1s indicated Wide excision snd
bilateral mngumal and iliac node dissoction are mdieated
for malignant lesions of the serotum, and vulvectomy and
bilateral mguinal and 1iac node dissection, for melignant
melanomas on the vulva.

A loeal anesthetic should never be used for local exciaon.

Chemodectoma (“Nonchromafin Paragangliomsa”) of Me-
diastinum Douglas K. Duncsn and John R MecDonald!
(Mayo Clinic and Found ) report two cases. Only threo have
previously been reported Chemodectoma 1s a neoplasm con
sisting of chemoreceptor cells, which are associated with
parasympathbetic nerves and structures connected with af
ferent nerve fibers, which originate in the adventitia of
blood vessels 1n structures mntimately connected with affer
ent nerve flbers, or which oceur along the branches or m
the ganglions of the glossopharyngeal and vagus merves.

Analogous to the earot:d body 18 the mediastinal chemo-
receptor structure ecalled the aortic body Mediastinal
chesmoreceptor bodies are found near the innominate artery
either close to the bifurcation of the subclavian and common
carotid arteries or lateral to the right subclavian artery;
on the anterolateral aspect of the left portion of the aortic
arch near the origin of the left subclavian artery near the
pulmonarv end of the ductus arteriosus, and/or on the right
posterior surface of the pulmonary trunk in relation to the
ascending aorte and left coronary artery Chemoreceptor
bodies respond to decrease i1n exygen tension, decresse It
pH 1ncrease in temperature and certain drugs.

Case 1—In A youth 18 an x ray showed & tumor n the right
sde of the thorax eriorly at the level of the ninth and tenth
thoraeo vertebrne 1t cansed pan 1n the mght npper quadrsnt of

(1) Am. J Olin. Path, 21 316 $10 June 1951
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tion of the anatomic relations. Two tumors were renal in
origin and threo invaded the kidnoy Bixtesn patients were
children, and average age of these was 52

The wsual symptoms were abdominal pamn, weight loss,
and & large, hard, nodular, abdominal tumor Elevation of
temperature (never over 1016 F') was present wmn flve pa
tlents Anemra was usually present, with an average hemo-
globin value of 98 Gm and red cell count of 8,580,000
Excrotory urography was of diagnostic value, giving posi
tive resnlts mn 12 of the 14 patients on whom 1t was earried
out, 1t often rovealed o caleified mass displacing the kndney
downward. Caleification +was present 1n the primary tumor
of 7 of 12 patients, 1n contrast with YWilms' tumor, the
tumor most often confused chinically X ravs of neuroblas-
tomatous metastasia of the long bones are sumilar to thoss
of Ewmg’s tumor and osteogenic sarcoma.

Laparotomy was performed on 16 patients but resection
on only 6 Complete removal of the tumor was behieved to
have been accomplished 1n only four Nine patients recerved
x ray therapv which 1n some resulted m strilang palliative
shrinking of the tumor Metastatle lesions were found chuefly
1 lymph nodes, the liver the orbit, and the Inngs and long
bones in that order of merdence No definite evidence of
agymmetry of metastams, such as was reported by Frew,
was found

Grossly the tumors are large, rounded, encapsulsted,
solid masses with pronounced lobulation, much neeross and
hemorrhage, and spocks of caleifleation (Figs. 5 and 6)
Microscopieally they are characterized by variation 1n cel
lular maturity and most tumors contain areas of all types
(1) the immature or embryome tvpe with dense cellular
magses of small, dark cells (2) more msture areas with
oval or polarized cells, and (3) most mature areas filled
with bands of fibrils and nests of almost mature ganghon
cells among the bands According to Broders method of
grading malignancy, there were 5 grade 4 neuroblastomas
(areas of immature or embryonic cells predominate) 12
grade 3 neuroblastomas (much divermfication but predomt
nance of polarized cells) and 3 grade 2 neuroblastomas
(relatively adult neoplasms, previousaly lasbeled ganghonen
roblastoma) Caloifieation was absent in grade 4 lemons.
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wecks of oxploration Of 18 patients who could be traced,
16 were dead (after an average of 38 months) Tiwo had
survived 9 vears and 16 months In the former 1t was neces
Aary to divide the vena eava to remove the tumor (grade 3
neuroblastoma), metastasis to lvmph nodes having o¢
carred N\ ray therapy was given before and after operation
From the latter a grade 2 neuroblastoma was removed but
apparent motastasis remnined, xrav therapy was given.
Twenty four eascs of survival of two or moro years have
been reported

Beeauso of the number of incrensing reported survivals,
it 1 helieved that early recogmition, prompt radicel surgt
cal procedurcs and large amounts of radintion given 1n
amall divided doses constitute the beat method of dealing
with these tumors

Burgical Treatmont of Lymph Node Metastases Grantlev
W Tavlor? (ITarvard Med School) emphasires that farlures
in eancer treatmont are often attributable to regional re
currence rather than to widespread goneralization of the
imense and that more radieal eradication of regional Ivmph
node draninnge arens might provent recurrenco Lvmph node
motastascs arise through loss of adliesivoncss and amebold
motility of cancer cclls The current concept 1s one of lym
phatic ombolism from the primary focus to the regional
Iymph nodes draming tho arca As the normal pathway
bocomes blocked throngh obstruction at the involved node,
collatoral pathways becomo involved with secondary me
tastases 1n other nodea Oritical review nnd serutiny of the
anatomy of tho lymphatic drainage arcas have led to man)
correetions in formal anatomie texta cmphameing tho high
mneidenco of ocoult microscopie metastasis of cancer

Aggresaivo therapy consists of thorough earofully
planned radical disseotion of the lymph node area as part
of ono stage on bloe procedure or as a separate procedure
after oradication of primary carcinomn X ray treatment of
Ivmph node metastases 18 resorved for situations where
propor block dissections arc not feamble where control of
the primary lesion 18 doubtful, in such tumors as are par
ticularly rensitive to radiation and when involvement 18 too
extensivo to permit surgieal eradication

(8) New Inglind J Med 248 A0R-418 Oct 18 1051
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moved by sufficienty radieal surgery Further study io
establish the frequenev of intrapelvic lymph node spread
m valval caremnoma is needed. Radical surgery snd radmm
therapy have been advocated.

Many advoeate retroperitonesl Iymph node dissection for
careinoma of the testea. End result studies will have to be
obtained before radical surgery for earcinoma of the bladder
can be evaluated

Role of Pelvic Evisceration in Surgery Eugene AL Bricker
and Tohn Modlnd (Washington Umv ) believe that pelvie

T —fttem for subeequent Decwtomy and colostormy are fint warked od
S (lat) T the Tn b cperabie e urd its mesentery a0
Mmlm!wmmblmmdmmwmh'w‘
Heameat and (he iociron 4 cvad medially over the ermphials prbde, (0ot
Bricker £ M and Modln, J Saorgery 30 T6-94 Juhy 1)
evisceration may have a definite role mn treatment of ad

vanced pelvic cancer especially m cervical carcinoma re
curring after irradiation therapv Patients must be care

(4) Bargery 30 7694 July 1931
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The local spread of carcmoma of the reetum and reotosig
mord makes pelvic evisceration smtable

For recurrent carcmoma of the cervix resection i the
lnteral planes should be as wide as possible The patient’s

Incon

-~

Tip of coocyx

Fig 9 —Tbe perineal Portin of the operatbom b mmiar t that of Lo
'r-cﬂm!thlmmlmptth:tm!mpnlﬂc jmcera are incloded
Circmmecribes the labs minora and clltorls. The palme d

»
Ineldon o
mctioosd as fa htlrlﬂvl!rﬂﬂﬂﬂl {Coartesy of Brcker E. and Modiw, J
Burgery 30 76-04 J Iy 1931)

general condition should be good, she should be under 60
and distant metastases should be ruled out.

TrcEx1c —After eareful bowel preparation and endotrncheal gas-
oxvgen-ether or spinal anesthesia a long mudhine inefwon 13 m!ds
down to the symphyma Carcful seareh 1n made for regional an
distant metastanes And Tescetahiity of the lemon 18 deternmued:
Other than extenmve nietastases to ilme and hvpogastrie lymph
nodes, the factor most likelv to make remection inadvisable 19 Iateral
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femoral ring over the lower portion of the anteror abdormnal wall
to meet over tho symphysia pubte, the bladder is separated from
the symphyms.

The Ivmph nodes, connective tissue and fot are completely dis-
sected slong the entire length of the common and external ilue
arteries and down to the ilias vein  The obturptor fossa is emphed
of all Iymphaties and the vessels are earefully sectioned The hypo-

g 11 Irted djmsection with uretsrs ted to isolated megment of
o e 1 e womnd n” chosad " with, iiesrzpted BEwre-st
aight stee] wire sutores. The peritoasmm of the lower part 1 the "ﬂ":‘
i uenally removed and no ttemt Ja teade to reperstonise this sres. (Courtesy
Bricker E M., and Modlm J Buargery 30 T804 J 1y 195L)

gastne artery 1nternal hae vein and glutea! branches are sectioned
The complete lateral nitachments of the eardinal ligaments and
parameiniom are freed from the lateral pelvie wall and the saeral
plexus and scatie nerve are cleanly dimeeted into view (Fig 8)
Great enre mnst be exercised not to injure the sacral plexus The
entire specimen (bladder vagina, eervix, uterus and reetam) is then
eompletely free from the lateral pelnie wall from the mudline of
the saerum to the symphyms pubis and extending down to the levator
aling The same proeedure 15 done on the oppotte mde.

The ureters are ansstomowsd to an 1solated segment of distal
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be wmplanted 1nto any site which can be reached by long,
straight Keith or curved tension needles or by streight or
grooved pointed gudes used like ancurvsm needles (Figs
12 and 183)

Radioactive cobalt has been implanted 1n 63 patients m
cluding 38 with disease of the head and neck § of the
abdomen, 4 of the chest and 3 of the extremities Histologre

u—m-.oxo.,- tors and guide needles. A, faxthle Mykno tubes
BP::rbtd e uodlucrwt‘nn;fxmndhouhhﬂ
Co*™ tobe m .
ﬁ{m)"d ﬂm ? mumx' ms!xol.ﬁb
81

diagnosis showed 37 instances of squamous cell carcmoms
8 of adenocarcinoma 4 of sarcoma, 3 of lymphosarcoma an
1 of basal cell carcinoma

Radioactive cobalt 1s uszeful in head and nech tmmors
because 1t can be hetter applied to irregular masses of tumor
tissne 1t can be used for treatment of mnoperable malignant
tumors 1t can be used more safely near bone or large ves
selg and 1t ean be used effectively 1n some areas which have
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previously been heavilv treated with external radiation to
the point of slan tolerance. It 15 used for heavy irradiation
to deeply rented remdual malignant tamors of the abdomen
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and thorax Radioactive cobalt was placed near tnmor tm-
sue surrounding the carot:d arterv in & woman whe had
excision of the mouth lemon and radieal neck dissection for
squamons cell earcinoma of the gingiva It has been used
for recurrent carcinoma of the gingive and basal cell car
cinoma of the orhit

Radioactive cobalt 18 effective 1n metastatic adenocear

S OF
NYLON THREADS

18 —0o™ Nyloa n phcs tn m et
i e o e e el T
anoms 1 the retroperitoneal Iymph nodes which are ad
herent to the major veasels (Fig 15) It has been used in
the chest for careinoms of the esophagus and metastatic
carcmoma of the lunga and was directly implanted mto &
tumor 1n the nguinal area 1n & man with neurogeme fibro
sarcoma (Fig 14) Long term observations will be required
to determine its efficacy in otherwise hopeless cases
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Prineipal sorgical procedures are diagnostic burr open
ngs, usually 1n the superior temporal region, subtemporal
decompression for removel of large extradural or subdural
hematomas, and elevation of depressed skull fractures, sim
ple or compound.

Meredith prefers to wait two or three days before reparr
ing mmple depressed skull fractures provided there are no
signs of localized cerebral compression With compound de-
pressed skull fracture, operation 15 done 1mmediately if the
patient’s general condition permits and he 1s not m shoek,
this is done to prevent mfection Compound linear fractures
of the skull requre no surgery except suture of the overly
mg scalp laceration, unless infected material has been
caught in the bone fracture line, :n which case the ymme-
diate fracture line 18 excised with rongeurs. Fractures of
the skull base have no surgical importance they are diag
nosed by escape of cerebrospinal flnd or eranial nerve mgns
In mmple depressed fractures of the vault, 1t 18 best to Te
place the bone 1n the form of a mosaie over the ntaet or
sutured dura to avoid later need of a tantalum plate. In
compound depressed fractures the bone fragments are re-
moved and & tantalum plate 18 mserted to prevent infection.

Post-traumatie cerebrospinal flmd otorrhea almost never
requires surgery usually closing spontaneously Active leak
of flmd through the nose oceasionally requires clogure of
the fistula. It 18 usually mn the region of the cribrform plate
of the ethmoids or through the posterior wall of the frontal
smus, and the stoma 1s best closed with musale through
the intradural route

The most mportant pomnt about wounds due to metallic
missiles 18 that débridement and thorough irmgation with
large quantities of warm saline of the wound of entrance
and exit are more important than removal of the musaile
itself, particularly if this would require a fresh cersbral
mnewion through important functional areas of the brain.
Retained bone fragments should always be removed to pre-
vent post traumatio cerebral abscess.

Patients with cerebral edema mav need subtemporal de-
compression. Diagnostic burr holes are occamonally neces
sary to differentiate cerebral contusion from hematomas.

The important comphecations of acute head injury are
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tions for later surgery, according to Learmonth, inelude
previous long-continued sepsis, when the nerve lies at the
bottom of a healed “trough” wound, when therc has been
severe bleeding with the possibility of musele necrosis and
later strangulation of the nerve, in closed crushmg mjuries,
when a main artery has been divided at the same level, when
two or more nerves are divided at the same level and when
permistent pan or hvperludrosis 18 present (5) resection of
the nerve can be undertaken and sutures placed 1n later
operations 1f there 18 doubt concerning the nerve, and (6)
nerve grafting using an autogenous cutaneous nerve can
be used.

Caueralmia which occasionally occurs after nerve injuries
can be treated by sympathectomy which was successtul 1m
four patients with causalgia after injury to the digmts.

A preganglionie sympathectomy is helpful in patients
with persistent cold senmtivity of the imb after a combined
arterial and nerve injury

Treatment of Intractable Pain of Visceral Origin I Ridge
way Trimble and Samuel Morrison?® (Umiv of Maryland)
report that 12 patients with severe thoracte, abdominal or
pelvic pan due to advanced malignant disease were greath
relieved after mterruption of the mnvolved sympathetie nerve
paths by aleoho! block or surgery Whether such rehef
due to nterruption of the viscerosensorv reflexes, as de
seribed by Alackenzie in his concept of referred pain, to
interruption of true visceral pain fibers arising 1n the vis-
cera, the pamn being transmitted over the automomie paths,
or to interruption of both paths 18 not entirely kmown. The
patients mncluded mx with careinoma of the pancreas, five
of whom had metastases, and one each with hvpernephroms
and carcinoma of the bladder, sigmoid, hiver and rectum,
all of whom had metastases

It has been shown that mflltration of the aympathetie
trunk at the 7th, 8th and 9th thoracic levels causes the
whole stomach and duodennm to become insenmtive Inflltra
tion at the 8th, 8th and 10th thoracic levels affests the gall
bladder at the 12th thoracle and Ist lumbar levels; the kid
neys, and at the 1st and 2d lumbar levels, the bladder

In every case of advanced earcinomsa with sovers pain

(9) J A ML A 140 11841183 Apr § 1082
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the defect The jaw is pulled downward bringing into view the
attachment of the temporal muscle to the eoroncid process. This n
severed, the temporomandibular fossn shit and the jaw twisted and
pulled free of 1ts finnl attachments,

\fter resection e large wound 1s present, extending from the
clavicle to the maxnlla. Closure 18 begun at the postenor intraoral
ngpeet mucosa being sutured to mueosa whenever posmble. If part
of the tongue wns removed, the cut edge of the lateral border 1s
sutured directly to mucosa of the eorresponding eheek. Interrnpted
000 chromic sutures are plaeed at intervals not exceeding 6-7 mm.
The primary mucosal suture line 1 buttressed by pullng underiying
soft tissues together to chminate dead spoee benenth it. Stumps of
muscles may be used for this purposc Alneosal sutures are eon
tinued to the nudline anterlorly and then extended up on the inner
surface of the lower Iip Musculature of the lower lip and chun
tisencs 18 approximated with absorbable surgieal gut sutures, as
the platvema or other tissue contained in the skin flaps. Skin elosure
1 with interrupted 0000 nonabsorbable surgmeal mik sutures. Two
large Penrose drmins aro placed benenth the skin flaps, one into the
submaxnllary tnengle and the other into the temporomandibular
fossn, and both are brought out through the end of the wound near
the claviele The tracheostomv tube 1a firmly anchored n place. A
large bulky dresmng is applied 50 as to assure a good mirway around
the tracheostomy stoma.

Postoperatively the most probable cause of death is re-
spiratory obstruction therefore patency of the tracheoato-
my tube 18 necessarv at all times. Patrents are fed through
a nasogastric tube for eight davs and then small amounts
of food can be given by mouth

Incidence of Distant Metastases among Patients Dying
with Head and Neck Oancers. Ieonard F' Peltier Louis B
Thomas, T H Crawford Barclav and Arnold J EKremen?
(Univ of Minnesota) analyzed the autopay records of 200
patients with head and neck cancers and found metastases
below the clavicle in 84 (17%) The location of the primary
tumors in these 84 patients were lower lip tongue, buceal
mucosa, alveolar ridge, tonmllar fossa, palate nasal cavity
nasopharynx, maxillary sinus pharynx, parotid and lacrimal
gland Of the 187 men and 18 women m the series, 120 died
of respiratorv eomplications, 53 of complications associated
with tumor growth and 27 of unrelated causes.

Of the patients with distant metastases, 28 had cervical
lymph node involvement This high incidence may be a re-
flection of either the advanced stage of disease at which

(3) Surgery 30 $17-433 Norember 1051
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Qistant metastases oceur or the greater mahgnant potential
of the tumors which metastamze Once the tumor cells leave
the nech thev become widelv dissemmated There were 8
metastases to thoracie and 5 to abdommal Ivmph nodes,
21 to the lung, 16 to the hiver, 8 to the heart, 7 to the adrenal
gland, 5 to bones, 4 to the kidnevs and 2 cach to the pancreas
and spleen. Thurtv-one of the metastasizing tamors were
squamous cell earcmoma 2 were exlindromas and 1 was an
adenocarcinoma of the parotid.

In view of the fact thet even at the time of death 83%
of the patients with cancer of the head and neck still had
the diseass confiued to the relativelv local area above the
olavicle, surgeons should make all efforts to eradicate can
cer 1 this area.

Cancer of Tongue. David Livall and Charles F Schetim?
(New York Umv ) analvze 76 consecutive eases of tongme
earcinoma and conclude that bilateral complete cervical

17 (ft) ~Line of cxeigiom of prhoary curciome of toogos exphasizteg wide

ga
%
i

) ~—aciion throwgh Jowe Up sad cheek to give srcesm to Jedooy
o of toogoe.
‘OM-ydLynn.D..Anth,Ql‘ Am. Serp. 1351480498 Apeil, 1952.)

node diussection 1 two stages 13 the treatment of choice

whether clinteal evidence shotws node mvolvement or mot,

The primary tumor must be under control by surgical ex

emon or some form of radiation therapy before neck dis-

section 13 attempted. Clinical estimates of node wmvolvement

are prossly inmccurate An experienced pathologist can
3)  Amn, Burp 1350480194, April, 19852,
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evaluate adequacy of excision by cxamining the primary
tomor specimen If madequate, prompt node dissection ean
be arranged 1n two to three weeks Diathermv kmife 15 the
best tool for excising the primary lesion (Figs. 17 and 18)

Fig 10 —Finish of standard cnilateral lets nack dimectlon without rewoil
! sternochridomistodd manso] W

ot e, or aternal mn,m.ncuono{( 4

upper henl shown, Shaded ares

mmtaf\md.tnnmh‘n{zﬁ , 1 lgated lndmunlmlxﬂh;’!l-""‘"
fichl w2 leted lower stmmp ""’11““"3“.%

of parotid gland, 12 spinal accrmory sarve and I3 tracererve
e rmcis Temaina om Mu.mn.r,rmmmmnp(wﬂ‘
Lyall, D nd Bcbetita, O. F Amn. Barg 1348 489-508 Apdl, 1952 )

In patients without clinical involvement and those with iso-
lated, freely movable metastases, the choice is a Semken type
neck dissection withont removal of the sternocleidomastoid
musele and internal jogular vein. If these structures are 10
volved thev are saorificed a8 1 the Crile tvpe of neck dis
section. If the spinal accessory nerve must be sacrifleed the
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TeouxIc—A tracheotomy and Witzel gastrostomy are performed
five to seven davs preoperatively to provide an adequate airway
dunng end after operation and cliow for easy and adequate feed
ing The inason begins over the medial end of the elaviele and o
extended obliquely upward over the antemor edge of the sterno-

—Completion of tntraoral and sbomilllary dwssction with resected tomgoe
&’hmdmudmmmm“wmwv

werve, extarnal carotsd carmcal glac
3%% of Kremen, Lmﬁ?‘zn Loﬂmy 1951 )

elendomastord musele to the mantoid process, then transversely be-
neath the mandible to the opposite submandibular area. A vertical
extenmon earnied upward in the midhine isects the Jower hp. After
wide reflection of medisl and lateral skin flaps to include the pla
tysma muscle, dissection 18 started at the lowermouat part of the neck
cutting the sternocleldomantold musele from 1ts sternoclavienlsr at
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tnehment and higating and entting the Jngular von at the fevel of
the elawicle. The suprmclarienlar fossa is dissected free down to the
pravertebral fasels and the earotrd artery in dissceted from its
sheath and adventitia, preserving the vagus nerve. Dissechon 1x
earnied up to the bifurcation of the caratid artery, at whieh june-
ture the external earotid artery 15 lignted.

The lower lp 18 tronsected 1o the mudline and the wnderiving
mandible cat with a Gigli saw 1n the same plane (Fig 20) The

C two
.79

Ei of tongue {2
Furgery ritebH Ty 19513
fntraoral mucosal ineimon 18 developed alon
g the mnner aspect

&: lower alveolar ridge baek to the anterior pillar In dﬂ‘:l’; o
‘hmncma\lnaﬁou,ub-amm.ﬂu of mucosa mnst be meglvgg

ng {he inner aspeet of the alveolar ndge for suturs ofreddul
;nncon. in reeonstructing the oral esvity The penostenm of the
&nﬂ' aspect of the mandible is then stripped away along with the
This thoms Toternt st ot o e, 14 digaet ot esponmes.

on of the mandible £

The tongne ix divided down the midhine as ;un;msteriue:l\; a3 neces-
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sary The neimion 15 then eurved lateralward to conneet with the
alveolar ndge 1nemon, ineluding the tonsiliar pillar and porhions
of the soft palate, if mdieated The mucosa, tongne and floor of
mounth are then diseected downward, removing oll the contents and
muscles of the submaxillary triangle down to the neek disseetion ares
(Fig 21) The upper portion of the eervienl neck dissechion 13 eom
pleted by heating the jugular vein at the level of the styloid process,
entting the sternoeleidomastord musels from its mastord attachmen
sacnflang the external earotid arterv and taking the digastnic an
stylohyord musele A contralateral conventional submaxillare gland
dissection 13 performed

The ornl eavitv is reconstrueted (Fig 22) bv mobihmng the re-
eidual tongue and suturing the ent edge of 1ts dornal mueoss to the
alveolar ndge until the mdline 18 approached, then b moeota
from the under surface of the tongue and residual floor of the
mouth to approumate tlus area The mandible is bronght back to
normal tion and fixed with two stanless steel wires placed
throngh dnill holes. The lip 1a sutored and the neek memon elosed.

No oral feedmgs are miven for seven days postoperativelv
In two to four weeks gastrostomy feedings can be discon
tinned. After six to eight weeks the patient can spesk with
out diffienlty

Removal of regional Ivmph bearmg tissue is an essential
part of management of operable tongue cancer because of
the high ncidence of histologicalls involved nodes

Application of Combined Hemimandibulestomy and Neck
Dixsection to Oral Carcinoma Walter W Carroll® (Morth
western Univ ) reviews experience with 186 intraoral cancer
patients Great climcopathologic mmilantvy exists among
cancers ariming from the lower gingiva, buecal mucosa near
the lower gingiva, nearbv floor of the mouth and antero-
lateral two thirds of tongue These constitute appronmatel\"
40% of all oral cancers Each produces a high meidence of
earlv Ivmph node metastases, so located that both primarv
and secondarv lemons can be excised 1n continuitv The op-
eration of choice 18 en bloe dissection of related deep Jugt
lar lvmphaties with hemimandibulectomv to complete OF
facilitate excimon of the primarv lesion Of 106 patients
with lesons thus localized 46 had radical meck dissection
with or without exeision of the primary tumor 1n continaity
Cure rate of dircontmnous theraps (irradiation of primary
cancer and delaved neck dissection for metastases) Wwas
not mmpress ve and local recurrence was common

(B) AMA Anh Swrx A4 4T84 M 1982
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Patients thus treated did well. It 18 too early to report long
term survival xates, but much morbidity has been ehminated.
Patients were rchabilitated rather quickly and early recur
rences wore not noted

Operative Ramoval of Tumors of Parotid Balivary Gland.
Accordmg to Hayes Martin8 (Memorial Hosp., New York

—Y-thaped tnciden for removal of tamor of parotid mitvary gaod
Fle. 13 (top) T "y.d“ (bottomm) —Dimection of skin fape
(Courtesy of Msrtin, IL: Burgery 31:070-882, May 1951.)

Oity) the two cardmal prineiples i surgery of parotid
gland tumors are (1) complete removal of the growth and
(2) avoldance of mnjury to the meventh nerve. Risk of in
jurv to this nerve acts ag a deterrent to adequate exposure
n many operations with the result that growths are often
incompletely removed. The best method of avoiding sach
injury Is routine exposure and identification of the nerve
first, before proceeding with actual removal of the tumor

(8) Swrxery 31 670602 May 1042






Parotid gland;

toramen

Fig 0 —Expomue of main trunk
111870887 3y 1042 ) of facial nene. (Courtesy of Martim, H.i Sargecy

Posterior boll A

digastric m
Facial n

and branches
27 —Parotid ghend sepersted asd poshed forward, exposing and presmiog sl
of nenn  (Comten of Murtia, [l Buwgery 31 670-051 Ma  1032)
156






138 GENEBAL SURGERY

via the rempants of the sccond cleft From the first branchal
pouch develop the lining of the mddle ear mastoid cells
and eustachian tube Its corresponding ectedermal groove
prodnees the external auditorv canal and outer surface of
the tympame membrane An anomalv of the first cleft thus
should be found hgh i the neck, above the level of the
hyoud, below the lower border of the mandible, and probablv
opening 1nto or in close proxymitvy to the external anditorv
canal.

Three cases of anomalies of the first branchial cleft were
seen. One was m a girl, 16 with a listorv of having had a

At l  arch 2
!

Claft 1

Fig 28 (kett) —Firy wrek buman eobryo. Tnftial derelogment of brnchial arches
s

ved frowm fint and second branchial grebes. Ap-

T ras e e e s Thoam o by oot Toe () ‘voh eris

expected posit! Anoma! troen this
g L¥..d:ﬂn1'ind«mﬂ. Surp., Groee & Obet 58 SE-788
LR Anatomry [F 1 WV B

aynt below the angle of the jaw opened at 6 months. It had
contmued to drain, together with a persistent ear discharge
One was m an mfant, 1, who had nndergone unsahsfactorv
meision and dramnage of what had been conmdered an ab-
scess of the jaw The third was 1n an nfant, 19 months,
who had persistent discharge from a small opemng below
the middle third of the left mandible and &n ear discharge
Surgieal exesion 19 the preferred treatmenht. ond
TECHXIC —. ethvlene blue ipto the external onfiece
with milrlC ml;ﬁhoﬂx:ﬂ;t; useful m outhmng the eourse of the
tract. An eliptie meisian 16 made aronnd the external opeamg, 1n
v ot e L e il e
o ordv
ﬁ-:ie (_g:uunxf:grd tbmp:;“zhen!be parotid gland When further dissee
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another patient, the primarv mte of the tumor was never
determined but secondarily 1t mvolved the external auditory
canal and middle ear after previons resection of the cervical
niass

Pamn was the predomipant symptom 1n each petient four
of whom were completoly relioved, while one continued to
have some pain. The Iymph nodes were involved mn all m
three the nodes were palpable preoperatively and m two
microseopy revealed metastases. One patient was free from
pam and demonstrable dsease 17 months after operation

g?@
Y
< &

c

Fir 30 —Kocher Y inclston for muifeal diserction arwmm
= eutire pinme which

to reach extens] awditory canel. '« resitwre of
Ward 0 E of &/ 4m J Burgr 82 169178 Juh 1951)

when she was accidentally lalled. Another died nine months
after surger following a two dav illness without external
evidence of cancer A third died of cancer two months after
operation. A fourth had s small recurrence 1n the neck out
mde the fleld of postoperative x ray therapy seven months
after surgery This reeurrence was given intense irradigtion,
but the patient died nme months after surgerv The fifth
patient was comfortable but had metastases on the opposite
gide of the neck and a small ipsilateral recurrence
Tronx1c—~—A Koeher Y ineasion permitting dissection of antertor,
posterior and euperior skan flaps to expose the fleld (Fig 30), is
used. The usual elasme neck dissection 15 adhered to 1n the eervieal
portion of the operation The sternoeleidomastord musele is tran
sected to expose the yugular vein which {8 Iigated abovo the claviele
with four mlk tures and divided between the middle two The
sternoeleidomastoid muscle jugular vein, earotid shexth and lymph
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patients, dissection near the jugular foramen was tedlons and diffi
cult. In three patients the condvlold procoss of the mandible was
exased with the block and 1n two the zygomatie arch was removed.

The mastold process is extenmively resected, alwa uneovenng
tho lateral sinus, jugnlar bulb and dure mater and cntly mn
rooflng the earotid artery Involved parts of the dura may be ro-
sected and replaced with faseia. The bony strocture of the extarnal
canal 13 always removed smnee tumor is often found in adjscent soft
tissue. The eapsule of the temporomandibular joint is and
rescoted when necemsary The labynnth should be removed 1f neces-
sary The facial nerve is frequently embedded mn tumor and most

elways be sacriflced.

The precemenl exeimon of tumor from tho bone and the danger
of leaving earcinoma cells behind make postoperative irradiation
imperntive, In all but one patient the portion of the wound over
Iying the region of the bone exenvation was packed open. In three
of thess, a split thickness graft was need to eover the bone defert

after irradiation
Carotid Body Tumors are not common, but mmportance of

adequate treatment of these nooplasms prompted a report
on eight cases by James W Ilendrick? (8an Antomio, Tex.)
Carotid bodies are bilaterally sitnated 1n or near the crotch
of the common carotd arterv, where a neoplasm mey 1n
volve the jugular vein the vagus, hypoglossal and glosso
pharyngeal nerves, sympathetie chamn, the pharynx and
artertes Carotid bodies and the earotid snus are not phvsio
logically or anatomicallv related The only pathologie le
mon of the carotid body et observed 1s tumor formation.
Growth of such tumors 18 slow, they remain generally ovord
or sphenecal, lobulated and encepsulated unlesy malignant
transformation takes place. Although malignant change 1s
found, frequency 18 disputed In two of the eight cases,
there was microscopie evidence of malignant change 1n
both, surrounding tissues were Inflitrated, The tumors are
essentiglly asymptomatic Phvsical findings, other than a
mags, are vearieble, depending on size and attachments of
the tumor Such tumors mav be difficult to differentiate
from branchiogenic cyst and caremoms neurofibroma,
metastatic carcinoma. primarv lymphoma and toberculous
Iymphademtis. Laboratorv procedures and roentgen ex
aminstions rarely help

Treatment 18 primarily surgical. If malignancy 1s sus-
pected and the carotid vessel has to be sacrificed for ade-

(9) Eagery 31:308-402 March, 1982
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been impressive deep x ray therapy was used postoperative
v for two nvasne malignancies

Treatment of Cervicofacial Actinomycosis with Special
Ragard to Penioillin Therapy AMogens Glzhnl (Copenhagen)
reports resuits 1 %0 cases of actinomycoms of the face snd
neck, which were divided mto typical and nontypreal, ac
cording to bacteriologic findings. Penieillin therapv was
given n 54, with complete recovery m 52 The antibiotic
had an 1mmediate effect n two but failed to produce com
plete recdvers

A comparison of results with pemeilhn treatment and
with roentgen therapy, both combmned with eadequate sar
gery  showed that pemeillin 1s capable of produeing com
plete healing 1n 25-50% of the time taken by previous meth
ods. It 18 unnecessary to combine pemeilln therap) with
wradiation, though a single sories of roentgen treatments
18 Justiffable 1f acceleration of absceas formation 1s desired
for diagnostic reasons. Adequate pemwcilin dosage in typ:
ca) cases is 500 000-1,000 000 units daily for 10-20 davs or
more and 1n nontvpleal cases 800000 nmits daiy for 8.14
days A sensitivity test 1s recommended if there 18 no im
provement withmn one week after treatment 18 begun.

Diagnosis 1 these cases 15 made as soon as possible
prefernbly bv bacterologie examunation. All gbscesses wm
aoft tisne related to jaws and teeth are suspected of bemng
actinomveotic until proved otherwise Roentgen exammation
18 made to detect anv source of nfection m the jaws Pem
aillin 18 given avatemicallv locally or both in adequate
doses, and surgeal removal of the focus, if any s done
Penieillin therapy 18 continuved until the swelhng has dis
appeared, and a weekly follow up examinstion i3 mado for

one to two months
[These are the most striking resulis with pereillin that I know of —Ed.]

(1) Acta chir scandivay 103 433 {48 105,
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of cervical Iymph nodes, responds well to surgery, even
when the sternocleidomastoid musele and mternal Jugular
vem are spared, the flve vear survival rate bemg higher
than 90%

Treatment of Hyperthyroidism Evaluation of Thyroidec-
tomy, of Prolonged Adminstration of Propyl Thiouracil and
of Radioactive Iodine George Crile, Jr and E Perry Ale
Cullagh? (Cleveland Clinic) prefer thyroidectomv after
preparation with propvl or methyl thiouraeil for patients
with nedular gorter with bhyperthyrodism Mortalitv 15 less
than 1% and morbidity has been lowered by adoption of en
anatomic technic mn which the superior pole 15 1solated and
divided, the lobe rotated from 1ts bed, the nferior thvroid
arterv lLigated well away from the gland, the recurrent
nerves and parathvroid bodies 1dent:fied and preserved and
all of the thvroid except a thin shell of the posterior cap
sule 18 removed. Thvroidectomv 18 more effective for nodn
lar goiter with hvperthvroidism than it 18 for Graves’ dis
ease and removal of almost all thvroud tissne 13 more
satisfactorv than mncomplete operations Recurrent hvper
thvroidism 1s five tumes as common after operations for
Graves’ disease as after those for nodular goiter with hvper
thyrordism (1%) Hypothvroidism 1s rarelv seen after op-
erations for nodular goter with hvperthyroidism but was
seen m 21% of patients operated on for Graves’ disease
Injurv to the recurrent larvngeal nerve occurred in 15%
before 1t was 1dentified as routme Two patients died after
surgers due to injury to the recurrent larvngeal nerve

Prolonged treatment with propvl or methvl thiouraell in
an attempt to mduce permanent remssion 18 aceeptable for
voung patients with small diffuse goiters and can also be
used as an alternative to 1131 1n aged or debilitated patients
regardless of the tvpe of goiter A dose of 300-400 mg /day
1n four doses everv six hours 1s eventually effective in nearlv
all patients. If hvpothvroidism develops it 1s controlled
more easilv bv giving small doses of thvroid than by re
adjusting the dose of propvl thiouraeil Toxie effects such
as fever rash, urticaria, numbness, arthralgia and leuko-
pema oceurred 1n 2.5% and the drug had to be discontin
ued m onlv 3 of 218 patients. Development of earemoma 1n

(3) Amn. By 134 18-28 July 1851
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tion, after which BAIRLs were +10 and +3% Subtotal thyroides-
tomy was then done but the patient died eight hours after opera
tion, apparently 1n thyroid crims

CassB 2—3Inn, 38 with & historv of nervonosness and tremor of
the hands for eight months, had a BMR of +67% Diagnoms was
diffuse hyperplastic goiter with thvroid tomeoss. Propvithionrac,
200 mg and later 400 mg dally, was given for over six months,
E;r[tRof the ttme with 30 drops of Lugols solutton daily, but the

remained between 450 and ++60% At the end of thix period
radioaetrve r0dine (I131) was mven Propylthionrael, 400 mg daily,
was sgain admnustered, and five months fnter BMR s ranged between
0 and +156% There was marked symptomatie improvement Sub-
total thyroideetomy was done without ineident, Two weeks later the
BME wax 0%

Ordwenly both of these patients would have responded
satisfactorly to propylthiouracil 1n three months. The favor
able effect of therapy in Case 2 was probablv wholly due
to the radioactive 1odine. This radioactive 1sotope 18 to be
regarded as a valuable adjunct when used 1n preoperative
preparation of patients resisting propvlthiouracil therapy

Relapsing Qoiter and Todine Prophylaxis is disoussed by
AL Richard® (Rorachach, Switzerland) Frequenev of relaps-
g goiter 18 determined bv intensity of goiter endemua
prophylaxis and techme used at imtal goiter operation.
Relapsing goiter 1 cluueallv and hstologically the same
as the original goiter and geographie dimstribution 1s the
same Prophylactic measures agamnst goiter must accord
mgly also influence relapsing goiter Such measures are di
rected apamnat lack of 1odme lach of vitamin, eapecally
vitamun A, and poor hygienic conditions.

Reliable data Are avatlable onlv about prophylactic meas-
ures agamst lack of iodme chief of which 15 addition of
5 mg potassmum 10dide to every lnlogram of table salt With
average intake at 10-15 Gm. a dav this provides 88-107/ug
of the necessary 200 ug 10dide Results of 1odme prophy
laxis have been most strking m younger age groups In
1921 22, 100% of babies born mn northeast Switzerland had
gotter 1 1950-51 none had 1it. Gorter was found in 60-
80% of schoolchildren before and m 8-10% after iodine
prophylaxis waa mstrtuted. Goiter ocenrred 1n children from
the countryside five to six times as often as in urban chil
dren This 1s beheved due to less hygienic conditions and

(8) Tiehet ehir scts 18 305-316, Devernber 1951
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by exposure to microscopic preparations of thyroid tissue
which contamn I131, allow correlations of hyperactivity with
ustologic appearance. By this method, some histologically
hyperplastie nodunles are found to have excessive function
whereas others have almost none In general, degrees of
function (uptake of 1131) parallels degree of differentiation.
Colloid nodules conmsting of low epithebum, though ap-
pearing well differentiated, arc an exception Information on
the fanetion of nodules preoperatively may be gamned by
counts of radioactivity i standard cross-section areas over
Iving the thvroid. This 18 particularly applieable to those
patients with a single discrete nodule, for good comparisons
can be made from counts from the area of the nodule and
from an unmvolved portion of the seme gland. Graves’ dis-
ease with an meidental nodule or nodules and 2 hyperfunc-
tioning nodule or several nodules with thyrotoxicoss can
also be distinguished by means of radicantographs or the
directional counter With this information at hand before
operation, & procedure which fits the need mav be planned

In the occasional patient in whom subtotal thyroidectomy
for thyrotoxicosis mav 1mposa conmderable risk, appropriate
doses of 1131 mpy be given nnder careful control to cause
inactivity of the gland. Use of 1121 1n carcinoms of the thy
roid 18 hmmted most successes occurring m patients vwith
the follieular type of adenocarcmoma. Complete removal
of all normal thyroid tissne and admnistration of thionracil
may augment the 1131 uptake 1n some metastases from ear
cinoma of the thyroid. Little or no success has been achreved
1 solid cellular carcinomes or papillary adenocarcinomss.
Radieal surgical exeision remamns the first and most impor
tant method of attacking the primary disease

Radiofodine (I131) Tracer Studies after Total Thyroidec-
tomy D Emerick Brxilagy:, Roy D 3MoClure Thomas H.
Gonnell Jr., Johmn H. I, Watson and Luther E Prouss?
(Henry Ford Hosp., Detroit) followed the clinreal course
of 52 patients after removal of all grossly recogmirable
portions of the thvreid gland and noted thet depresmon
of thyroid fimetion was much less pronounced than in pri
mary myxedema To learn the cause of this seeming para
dox, 22 patients wers studied with radioiodne tracers for

(1) Aan. Bwrg. 134:648.385 Ooctober 1851
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1-60 months postoperatnvely, for traces of thyrord tissue m
the neck or elsewhere A tracer doso of 50 po of cight-day
half lifo 10dine 1sotope (I131) was given orally and uptake
was dotermuned by scanning the thyroid area and other
regions that might harbor thyrmad tissne 'The eomulativo
urtparv exerition of the tracer mn 98 hours was also de
termuned

In 646% of patients, active thyroid tissuo was fourd 1n
the thyrord regions In 4.4% thvroid remnants had suffierent
function to mamtam the patienis m approximately enthy
roid state As a group, they showed a rough parallel be
tween excretion curves aud 1odine uptake, but with one
exception all exoretion curves were definitely m the hypo-
thyrowd range. This suggests that 1odine utiization by amall
parenchymatous remnanta had characteristies different from
those obaerved in the intact gland.

There 18 evidence that when the ongnal lemon was hy
peractive there was mors likelihood of aetive thyroid rem
nants There wax a parallel between clinieal state of thyrond
function and BAR, blood protein bound iodine and choles
terol. The glucoss tolerance was normal and renal function
wae not impmred. Exaet mites of thyroid tissue remnsants
were not localized beecause seanmng technie 18 not yet pre
cse enough. Most hikely mtes are regions of parathyroid
bodies and points of entrance of the recurrent laryngeal
nerves at the cricothyroid engle

It 1s umpoesible to predict the degree of radieality of
total thyroidectomy, the differences between the hypo- and
athyreosis of the totally thyroidectomized patient and the
peatient with prnimary myxedema are guantitative rather
than qualtative Euthyreosis in a patient after total thy
roidectomy 11 dus to active thyroid remnants. Although
the amounts of thyroid extract needed to maimtawm a farrly
normal state ehowed wide individual varmations unrelated
to the uptake counts, there was a rough parallel hetween
the BMR, nptake count and cumulatrvs exeretion.

_{.VE in‘lcrulue: uto‘_if“n new mctghrl to demonstrate the dificalty of

Buperior Laryngeal Nerve in Thyroid Surgery After thy
roidectomy there may be voiee changes without obvious
paralveis of the vocal cord on laryngeal examination. These
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are usually considered due to larvngeal edema or postopers
tive tracheitis B E 3Moran and A. F Castro® (Washing
ton, D C) atate that the external branch of the superior
laryngeal nerve, which supplies the cricothyrord musele
with motor flbers, lies 1n close relation to the superior thy
roid artery at the upper pole of the thyroid (Fig °3) and
therefore 1s easily ineluded in a ligature of this artery
This may cause paralys:s of the ericothyroid muscle on the

Fig 33 —Baperior of thyrold, (Ucurissy of Momn, R. E asd Cestro, A, T
Ann, Burg 134 1013-{?:‘1 December 1081 )

affected mde which results 1n a monotonous hoarse tone
less and feeble volce Normallv the muscles depress the
anterior portion of the thyroid cartilage thereby stretching
and addueting the vocal cords When they are paralyzed,
laryngoscopy shows some atrophy of the affected cord and
wavy wrregularity of its fres border Complete adduetion
of the affected cord 18 impossible

To test this theory the external branch of the superor
laryngoal nerve was purposefully traumatized with a small
hemostat m eight consecutive patients with adenomatous
goiter In four, traumea was prodused numilsterally, mn four
bilaterally The four patients with unilateral trauma had
& hoarse, monotonous voice for five to seven days postopera

(8) Ann. Burg 134 1018-1021 Detwmber 1041
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tion, the healthy cord n turn gradually moves beyond the
mdline to the paralyzed side, consequently the voice clears,
often becoming quite normal With both larvngeal motor
nerves paralyzed, the voice became permanentlv hoarse or
aphomie In bilateral paralysis of the recurrent nerve the
mtially hoarse voice gradually improved, but was not com
pletely restored The cricothyroid museles also ceuse ap-
proximation of the cords in bilateral paralyms In partial
bilateral paralysis of the recurrent nerve the glottis closed
completely during phonation and the voice was therefore
almost normal.

Dvspnea was the most strikang svmptom of hilateral
paralysis In 37 patients it started snddenly durmg sorgery
and either remained unchanged or ineressed. In 14 patients

@ P P

n‘l‘ (Qsft) —Position of vooul cords cn repintion with paralyais of left re-
earren

RETTR.

35 (center) —Posttion oo phonation with of left recorreat pene.
T 3 (o Tl e e ey Voca] oot 1o e Tomtion

respira mn&nmmmdlﬂawcgnhl-auvﬂa
(Oomrtesy of Meurman, O, H.; Acta chir, somndinar 101.360-370 1981)

it was mtially mild and graduoally increased Ineresse in
dyepnea was caused by moving of the voeal cords nearer
each other Sudden aggravation was usually the resnlt of
upper respiratory tract infeection. In unilateral recurrent
nerve paralyms dyspnes did not ordmarily appear In two
patients the arytenoid cartilage had tilted so far forward
that free passage of air through the larynx was hindered,
causing severe dyspnea. Of 78 patients, 61 had deglutition
difficulties for the first few postoperative days or weeks.

Laryngoseopic exammation is the only means of determin
g recovery from paralvms swallowing diffienlties and
hoarseness tend to disappear with time—the former com
pletely at times. The voeal cord was laterally fixed by the
methods of ¥ Meurman and De Graaf Woodman 1 38 pa
tients with bilateral recurrent paralysis In one of two pa
tients whose arytenoid cartilage had tilted forward, the
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Caleium gluconate was first given mtravenously with 87.5
mg caleiferol orally to control symptoms, dosage was grad
ually reduced to 5-25 drops daily of oily solntion contaming
145 mg ecaleiferol/cc for maintenance In five patients
dosage was gradually reduced until none was given, subse
quent observation was long enough to indicate defimite cure
Caleiferol 18 far less costly than AT 10 Untoward effects,
ndicated bv blood caleium level of 14-14.5 mg./ml, were
noted m two patients, such patients need careful follow up

Trestment of Nodular Golter 1s reported m 200 patients
bv Louis Hermanson S L Gargill and Mark F Lesses?
(Harvard Med. School), especially m relation to malignaney
Indieations for operation were (1) nodule alone, 67 pa
tients (2) nodule with growth or pressure symptoms, 91,
(3) nodule with thvrotoxicoss, 33, (4) recurrence of non
toxic nodule, 14, and (6) recurrenco of nodule with thyro-
toxicosis, 5 Types of operation done neluded (1) excimon
of nodules, 72 (2) umlateral subtotal thvroidectomy 48,
(3) unilateral subtotal thvroidectormv and cxcusion of isth
mus or of nodule in opposite lobe, 7 (4) bilateral subtotal
thyroidectomy, 51 (5) unilateral total hemrthvroidectomy
28 (6) bilateral total thyroidectomy 2, (7) bropay, 1 and
(8) excision of glands, 1—or a total of 210 operations.

Of 190 patients, 187 had solitary nodules on chnical ex
amination but histologie study revealed multiple nodnles
m 43 of these Iistologic studv revealed multiple nodules
m 91 as agamst 34 diagnosed clnicallv Both sngle and
multiple nodnles were fonnd 1n 18 elmieallv non nodular
thvroids Thus, clinical attempts to distinguish between um
and multinednlar goiter are of doubtfal value

There were 183 thyroids with nonmalignant nodules, and
27 with malignant nodules 2 of them reeurrent—an inei
dence of mahgnaney of 1256% (14 4% um and 104% multl
nodular cases) Papillarv carcinoma, 15 cases, and angio-
invasive (embryonal and fetal) adenoms, 6 cases were the
most common Invason beyond the thyroid capsule was
found 1n 24% of the 25 pstionts with thvroid cancer Only
one patient showed unequivocal chniesl mgns of thyrod
eancer Thiyroid cancer was an unexpected finding 1n asvmp
tomatie nodular goiter

(1) 1 Clm. Pndverinol 12 111 12% Junmery 1382,
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igh mesdence of malignanev m thyrord nodules indieates
that nontoxic nodular goiters should be surgteally explored
even when there are no svmptoms, because meidence of
mahgnanev seems constant despite a reduced prevalence
of endemic goiter and nodular thvroid enlargements Total
thyroidectomy 1s the choice whenever cancer 18 evident at
operation, if future tfreatment with radioactive 10dme 1s
contemplated Postoperative external radiation 15 of doubt
ful use

Radical neck dissection 13 resemved for transcapsular
spread and does not appear justified routmelv mm thvrod
cancer Adequate surgery should consist of unilateral total
lobectomv or bilateral thyroidectomv, depending on the
nature and extent of the lesion Follow up of 25 patients
with thvro:d malignancy ranged from 1 to 17 vears, onlv
2 died during an average follow up of 7 vears

Complications of operation ineluded (1) umlateral re-
current nerve paralvmis i 81% (permanent m 715%),
(2) bilatera) recurrent nerve paralvsis 1n 1.9% (all tranm
torv) (3) tetanv mn 19% (permanent m 05%), (4) mvx
edema m 6.2%, and (5) hemorrhage pulmonarv atelectasis,
wound sepms or hematoma m 4.7% Recurrent larvngeal
nerve wmjurv was commonest when a large nodule mnvelved
& single lobe and reqmured onlv umlateral thvroidectomv
Mortalitv was 0.5%

Intrathoracic Golter hes entirely or i major portion,
within the thorax. F Henrv Ellis, Jr, C Allen Good and
Wilham D Bevbold® (davo Clmic) encountered 24 cases
of intrathoraeie goiter removed by routes other than through
cerviesl meiwton. Onlv 12 patients gave histores of previons
thvroidectomy Onlv 12 had complamned of svmptoms refer
able to intrathoracic tumor and mediastinal pressure symp-
toms predommated. Irritative, nonproductive cough dvep-
nea and thoracie pamn were the commonest symptoms 1lild
dvaphagia and wheeze were also encountered. Mo thvroid
gland was palpable 1 14 patients 6 of whom had not
had thvroidectomv Thongh larvngoscopie or bronchoscopie
exammations were not rontine, fixed voeal eord was noted
preoperatively i four patients and, on bronchoscopy nar
rowine of the trachea and/or bronchus m five A tracer

{1) Amn Bwg 1351 950 Jammrr 1932,



158 GENERAL SURGERY

dose of 1131 yras used for preoperative diagnoms m two pa
tients Basal metabolic rates of three patients with clinieal
evidence of thvrotoxicoms were elevated but dropped after
goiter removal. Visible pulsation of tumors in two patients
serves to warn that this phenomenon does not necessarily
estabhsh & diagnoss of anenrysm

X rav evidence of nonpulsatmg tumor m the upper part
of the mediastinum, displacing the trachea and showmg up-
ward motion on swallowing, was considered significant.
Of 24 intrathoracic goiters, 18 were on the right mde, 14
were 1n the posterior mediastinum or the posterior part of
the supenior mediastinum. Of the latter, 11 were 1n a triangle
bounded anteriorly by the superior vena cava, mferiorly by
the arygos vewn and posteriorly by the posterior wall of the
thorax. Two tumors 1n the posterior mediastinum proved to
be metastatic lesions from primery thyroid neoplasms X ray
studv showed caleium deposits 1n nine goiters. The trachea
and/or esophagus was deviated n some patients. Intra
thoracie goiter was diagnosed preoperatively by x rays m
7 cames combined clinieal and x ray date indieated wmntra
thoracic goiter in onlv 14 X rav examination should n
clude stereoscopic posteroanterior smgle lateral views and
fluoroacopic obgervation,

Operative removal 18 alwavs mdicated because of threat
of hyperthyroidism, malignant change and/or mechaniecal
mterference with the amrway Three groups of intrathoracio
goiters are to be considered in selecting operative approach
(1) mamses n the snterior mediastinum and anterior part
of the muperior mediastinum with nodular goiters in the
neck (2) masses in the posterror part of the superior
mediastinom with or without palpable cervical golter and
(8) masses mm the anterror or posterior medisstinum un
associgted with nodular cervical goiter For group 1, & cerv:
cal approach 18 usnally satisfactory with evacuation of the
tumor contents by breaking through its capsule when the
thoracic component cannot be delivered readily or with
enlargement of the thoracie inlet by ephtting the sternum,
f necessary Cervieal origin of blood supplv and eomplete
eneapsnlation of these tumors make these procedures feasible
Aany group 2 tumors ¢an be mmlarly handled, but if the
thvroid is not palpable the tumor ordinarily Les posterior
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nodule 18 more hikely to be malignant than multiple nodules.
A fixed voeal cord was noted in 18 4% of the patients. Inol
dence of malignancy in exophthalmic gorter was 05% and
i nodular goiter without hvpertension 707% About 40%
of patients diagnosed as having malignant disease of the
thyroid, had had goiter or onlarged cervical nodes five or
more years Of the patients with this diagnosis, 35 4% wers
considered mopereble In view of these facts surgieal re
moval of nodular goiter 18 wise, regardleas of whether by
pertension is present

If caneer 18 suspected, deflmte surgery 1s mndicated Total
lobectomy should be done for eancer of one lobe For cancer
of both lobes, total lobectomy on one aide and subtotal on
the other or cecasionally total thyroideetomy are the pre-
ferred procedures For carcinomatous extension bevond the
thyroid capsule nith true fixation of the tumor to adjacent
tizsue, operation 18 not indicated except for papilarv adeno-
carcinoma. If the vein 1a involved but the leston 1s other
wiso operable reomoval 1s indicated but wsoally distant
spread has ocenrred For papillary tumors, local excismon
of metestatic lesons of cervieal nodes, together with ac
compAnyng nodes and fnscia is adequate Ratheal dianec
tion of the cervical nodes 18 not indieated. In 222% of the
284 patients, biopsy only was done m 4.9% partial lobec
tomy, 1n 486% total lobectomy 1o 23 6% subtotal thy
roidectomy and mn 0 7% total thvroidectomv

Htirthle Cell Tmmors of Thyroid Gland Report on 25
Oases V E Cheskv W (C Dreese and C A Hellwigs (Hertz
ler Clinie, Halastead Kan ) found this type of tumor in over
1 per cent of ell surgreal apceimens of goiters and found
that 1t made up about 5 per cent of all solitarv thvreid
tnmors. Al but one patient wero females Toxic svmptoms
were present 11 36 per cent The tumor 1tsel! had no endo-
erme funotion the toxic avmptoms being caused by hyper
plasia of eurrounding thyro:d tissue Enlarged neck had
been noted for 1 month to 50 vears. Eleven patients were
treated by bilateral snbtotal thvroiwdestomv 13 by um
lateral lobectomy

Of the 25 patients 22 (88 per eent) were alive and 20
(80 per cent) without evidenco of disease 114-9 vears after

(8) J§ CIm Fodeerimol 11 1535-1548 Decersber 1061
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Bprague and Jan H. Tillisch? describe their experienee
Alan, 45, with a two year lstors of headache, generalized aching,
lnssitude weakness and dizriness had been treated earlier for peptie
uleer Exemination revealed blood pressure 140/105, chronje hyper
tensive seleroms in retinal artemes, a palpable small nodale near
the inferior pole of the night lobe of the thvroid, and moderate
tenderness 1n manv of the jointa. \ ray stuhes ahowed osterts
fibro<a eystien, duodenal uleer and normal kdnevs. Blood ealeiam
content was 17 mg., morgame phosphorus 84 mg., total proten
74 Gm., alkaline phosphatace 4.4 Bodan units, blood ures nitro-
gen 78 mg and ereatinine 3.1 mg On a ealeulated ealeium intake of
126 mg /24 hours the patrent excreted 412 mg ealeurm.
Surgery diselosed greatly enlarged parnthyrad glands and 30.5
Gm. para d tissue was removed the left inferor parathyrad
d, weighing about 50 mg., was left Pnmary hypertrophy and
yperplaniz of the water-elear eells were husiopathologieally disg
nosed. Postoperafively pernm ealcium eontent was 5.9 mg and the
prtuent had both Troussean s and Chrostek s smzns and paresthemss.
Two drachms of ealezum Iactate wns @ven three times duly Blood
urea mtrogen level rose to 164 mg after surgery, then dropped to
88 mg Fatigue, lethargy, mu<enlsr pans and anorexia were allevi
ated,

Nine montha Iater blood ealaum content was 10 mg., phosphorus
81 mg and renal msuficiency permsted. \o attempt was made to
cheek parathyroid fonchon by withdrawmg ealedum lactate and
ealeiferol treatment

Continued renal insufficiency emphasizes the importance
of early diagnosia and treatment of hvperparathyroidism.
Tetanv after sabtotal parathvrordectomy may have resulted
from inadequate function or atrophy of the parathvrod
tixsue remnant or a temporarv condition caused by avidity
of the deealeified skeleton for ealeram That parathvroid
insufficiency mav not be permanent 1s suggested by normal
sernm ealeium and phosphorus values found after operation,
despite trestment with small amounts of calatum lactate
and ecaleiferol. There 1s a high ineidence of duodenal ulcer
1n hyperparathyroid patients.

Primary lagia of Parsthyroid Glands Report of
Onso with Ooinaldent Duodenal Ulcer 1= presented by Holls
L. Albright (Boston Umv) and Richard 0 Kerr® (Massa
chusetts Alemorial Hosp )

Man, 48, had had reemrrent renal stones for 20 years. He had
been treated twiee before for maxllarv bone cysts, diagmosed as
@ant cel tumors, Two months before, when bospitalized elsewhers

(7) Proe. Btaf Meet, Mayo Clin. 24 441444 Xo 21 1061
(3) 7 A M. A 149 1218-1231 A 3 193
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for masave heraatermess, deformed duodenal eap and small uleer
eruter wero demonstrated ruentgenographienlly Pyelogram sbowed
a stoghorn calenlns 10 the upper eallx and mild hedronephross of
the mght kudoey When agmn hospitalized no tumor eonld be feit
m the neek Serom ealerum was 128 mg /100 ec., phosphorus 25
mg /100 ee. and alkaline phosphatase lovel wos 4 Bodansky umts.
He wus anemte and nonprotemn nitrogen ranged from 41 to 50 mg./
100 ml Urne sbowed o 1 plus reaetion on the Bulkowiteh test,
albumin 14 and mans white and red eclls. Rocatgenograms of skull,
ribs and pelvis revealed no other bonv abnormalities. At »

nn oblong pamathvroid tumor was remwoved rom belund the nght
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Fig. 37 —Water-cear colle, In prioary hyperplada of thyrold,
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lower pole of the thyrord a mmilar tumor was remo
on the left Total i:ght of removed tisaue usao.umge::l?' 25 (;:f
Microseopieally the seehons showed water-clear eells n great pre
pondernnee (Fig 37) Pnmarv b; lasia of parathyrmd glands
was diagnosed. He did well 1n the immediate postoperative od,
with ealermm snd ph rus values within normal himits, 1¥:ﬂt¢x
r.;%ot:!z:r t:vlt:ve had & heart ﬂgtuck four months later Hypertension
Sod ples mutm(’:}'tm Another masaive hematemenis caused
inee primarv hyperplama of paratherad glands was ree
ognized as caunse of hvperparathvroidism, 28 iases have
been reported Thev sre distinet from parathvroid hyper
plasia secondarv to renal dsease In four cases there were
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proved duodenal ulcers and 1n three others, upper digestive
symptoms. Excessive mgestion of caletum and phosphorus
m mlk and antacids has been suspected of disturbmg
metabolism of these substances m parathyrmd hyperplass,
but evidence 18 not confirmatory Milk and alkaline powders
given patients with duodenal ulcers and hyperparathyroid
ism may precipitate parathyrord poisoning with nausea and
vomuting, lethargy, prostration and poasbly fatal asotemia.
In patients under ulcer treatment, unless x ray shows gastrie
retention, intractable vomiting should suggest hypereal
cema

BREASBT

Incidence of Chronie Oystic Disease in So-called Normal
Breasts Study Based on 2325 Postmortem Examinations i
presented by Virgimia Kneeland Frantz, John W Pickren,
George W Blelcher and Hugh Auchincloss Jr1 (Columbia
Umv ) A low incidence was found (see table)

Praacerract Incoence Accownmne To Acx Grours

Agx, Yr.
Frapive Ll‘an!.
019 | 20-29 | 30-39 | 4049 | 50-59 | 6049 | 70-79 | 3089
Agwat death 100 L1 62| 111 ) 191|253 ) 196 9.3 63
Gross cystlc dis. 86| QO | 214200 (349 | 158 91143123
Gross and micro.
cystio din. or
$25] 00 [ 286 )| 600 [ 335 ) 526 500 | 714 | 667
{prolil d&'t. 280 00 [ 206 | 233|398 (228 (205|333 33)
lpocrheud-l;'mly 244| 00 0.0 [ 27 [ 140 | 298 [ 295 | 381 | 333
enly 147} 143 | 2014 | 167 [ 31.0 | 105 211190111
Dmd.-d.l 24.0 71 671139 | 175 | 477 | 324 | 333
Taverted 58] 143 a.0 3 0.0 53 21 s | 222
Secretory ¥1| oo oo 33| 93 18] o0 80

Mammary Duct Fotasis Disease That May Bimuolate Oar
ocinoma The condition is characterized by dilstation of the
mammary duots apd fibroms and ihflemmation around them
accordmg to C D Hasgensen® (Columbis Univ ) It has also
been ealled comedomashitia

Mammary dnet eciama begins with diatation of the

1 Cuncer 4 763-783 Jely 1051
EPg i, pp. 740-703
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termmal collecting ducts benenth the mipple and areola
They become distended with cellnlar debris and lipold ma
tortal. The dilated ducts are biuish and 3-5 mm. 1n diameter
The process generally hegwus after the menopanse, in ass0-
sigtion with breast involution (average age 554) It 18
nsaally bilateral. The firat aymptom 1 a yellowish or brown
1sh discharge which may become blood tinged. In contrast,
intradnctal papilloma 15 charactenized by a single dilated
duet 1 which 1t lres.

The material distendmg the ducts 18 amorphous debrs
which econtawns characteristic erystalline bodies. It is nmitat
1ng, cansng thickening and shorteming of the dnct walls by
fibroms and lymphatic mfiltration. This in turn produces
fattenng and retraction of the nipple Atrophy of the epr
thehum of the involved dnets 18 also found.

As mammary duet ectasin progresses, continmity of the
atrophiec duet epithelium is broken i places. The lipid ma
terial sets up an mflammatory reaction in the thickened
dense, collagenous portion of the duct wall, eventually erod
ing through the entire thickness of the wall. This leads to
an mtenss mflammatory reaetion, hike that i fat necrosis
following trauma, end phagocytic giant cells surround the
li;d materzal. An abscess may form. In some cases plasma
cells predommnate, giving the picture of so-called plasma
cell mastitis At this stage a firm, palpable tumor 15 evident,
1t may be as poorly ecircumsenibed as carcinoma and relative-
ly fixed. Its location near the sreolar edge 1s often dingmos-
tieally mgnifieant. When fully evolved, the clmical pictnre
1 often identical with that of carcmoma. In fact, the pre
operative diagnoms in 13 of the 20 cases m thig series was
carcinoma. The largest tumor was 7X 5 em. Pain, tendarness,
redness or edema of the overlying skin suggests that the
lesion is not carcimoma, espeeially when the symptoms are
of long duration (five years 1 one case) and the lesion 1s
bilateral. Axillary nodes may be enlarged as the resault of
inflammation. Differentiation from earumoms 1s impossible

groHssly Frozen sestion was found to bhe dingnostic

aagensen’s experience in neglecting biopay in some cas
only to discover that the lesion was not c;,:zmomnwun 13
bim to the conclumon that it 1 never safe to perform mas-
tectomy without histologie proof. A 8 cm. inciston 15 made
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over the lesion and A 5 mm wedge excised for frozen sec
tion If carunoma 1s found, a small ganze sponge soaked mn
Formalin 18 packed m the wound, after which 1t 1s closed
tightlv with a runming sutore and sealed with a rubber
pateh. Radical mastectomv 1s then done If the lemon 1s
mammarv duct cctasia, all abnormal tissue 15 exeised, to-
gether with a cone of normal breast tissue, and the wound
13 elosed without dramage

“Never” is a dan,

1o e Taem that 3 cafet v on e et BT s anotber v
frozen eection if there s any doubt about the diagnosin.—Ed.]

Intraductal and Intracystic Papillomas of Breast Spencer
T Cheater and H Glenn Bell? (Univ of California) studied
59 eonseentive patients, 44 having rupple diseharge as the
presenting svmptom A lump m the breast was the other
common presenting svioptom Most had a palpable mass
which was nsuallv located centrallv 1e all or part of it
was within 2 em. of the edge of the areola Whether or not
a mass was present, merdence of nipple discharge on com
pression of the breast was high. Of the 30 patients on whom
sumple mastectomv was performed multiple papillomas
were found 1n 12, an mncidence of 40 per cent. Inerdence of
multiple intraductal papillomas 1n patients treated by local
excision was 22 per cent This suggests that intraductal
papillomas are left 1n stu m many patients treated by local
exciston however onlv 2 of 20 patienfs with adequate fol
low up had recurrence in the same breast, and one of these
had 8 serosanguineous discharge immediately after opera
tron, whieh indieated that the source of bleeding had not
been removed.

Ineidence of carcinoma developmng later in the patients
was 5 per cent, definitelv a mueh higher one than that estt
mated for the normal popalation of the same age group for
a 10 vear pertod, namelv 042 per cent. Intraductal papil
loma cannot be considered a bilateral disease on the bams
of onlv 2 of 28 patients followed over five yeara having 2
similar lemon develop 1n the opposite breast No carcinoma
developed 1n the same breast atter local exeision Local ex
cinon with or withont a wedge of breast tissue gives essen
tiallv the same results as simple mastectom:

() West J Surg 49 603-009 Decumsber 1951
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nearly one third of the breasts in which 1t was diagnosed,
this was alfo true of chromic inflammatory lesiong Onlvy
7 per cent of all carcinomas resalted 1 & discharge of any
kmd The mncidence of discharge in benign lesions was 11
per cent

A nonbloody discharge does not rule out the possibility
of a mahgnant or premalignant lesion, aince the discharge
from 9 of the 46 breasts with papillometosms and 7 of the
24 with eareinomsa was nonbloody Average age of patients
with bemign lemona wes 42, and of those with caremomas,

in m (Coartay ﬁl& r\:‘vmzr': ?%b?mmsw’: IWMOE;
54. Seventy per cent of the patienta over age 60 had ear
cinoma.

In most cases the sonrce of the discharge comld be local
ized to a single duct or duct system In such cases ressction
of that segment of the breast drained by the offending duct
or duct system conatitutes adequate treatment A T-sheped
mewion with the short arm of the T slightly curved and
placed within the areols and the long arm extending to the
periphery of the breast over the duct segment is made The
areolar flap 1s dissected back to the nipple, and the involved
duct or ducts are divided just beneath the mipple With the
divided duct as the apex and the periphery of the breast
as the bass, a pieshaped wedge of breast tissue is excised
(Fig 38) The argnment against mastectomy centers on the
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psychic effect on the patient of removal uf the breast.

Discharge due to carcmoms is usually associated with a
mass, which 18 begt managed by excision bropsy for diag
noas followed by radical mastectomy when the diagnoss
18 confirmed If the mnvolved segment cannot be located pre
operatively, if no dominant lump 15 present, if multmple
mpple ducts are involved or if the discharge continues post
operatively, then sumple mastectomy should be performed.
Regular follow up examnations are essential when a pro-
cedure less than mastectomy has been done for mipple dis
charge

These figures are in striking contrast to the older dictum that a blood
dn[c.bn:;fmm the nipple rarely was an accompaniment of carcinoma~—Ed.

Hereditary Aspect of Breast Oancer in Mother and Daagh
ter Dryden Phelps Morse4 (Columbia Umv ) compared the
statistiea from 1,844 cases as presented by mx different work
ers with those of 400 control pahents ag presented by three
workers. Incidence of maternal breast cancer was three
times as great m the cancer (69%) as in the control series
(23%)

Wasmnk has found that there 18 a specifie tendency for
breast eancer to be mnherited. There were 24 patients with
breast eancer among 660 whose mothers had breast cancer,
and 40 whose mothers had cancer of other mtes. There were
48 patients with breast cancer whose msters had breast can
cer as opposed to 16 whose sisters had cancer of other or
gans Thus, there was an increasing number of breast cancer
cages 1n sueceedmg generations of breast cancer families

Another line of evidence 18 that among 660 patients with
breast cancer, there were 801 relatives with cancer, 192 of
whom were foemales. In the general populstion, tumors de
velop about equally in males and females Furthermore thu
ncreased number of female relatives was found to have a

preponderance of breast cancers (58%), in contrast with
12% of the comparable female population.

Moreover, breast cancer developed about 103 years earlier
in the daughter than m the mother This 18 comparable to
Jacobsen’s statistics based on death certificate data, accord
ing to which breast eancer developed 1n the danghter nine
Fears earlier That theae daughters were more familiar with

(4)  Cumcer 41745-748 July 1931
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the symptoms of breast cancer and therefore recognrzed
the tumor at an earlier age aceounted for only a small frac
tion of the difference in years noted

Average age of patients with breast cancer associated with
other malignant tumors was mgnificantly less than that of
the unselected breast cancer patient. Thres fourths of the
second carcinomas or manv more than the expected amount,
were in the other breast, uterus or ovary This may be 1m
portant as evidence that part of the inherited tendenev to
cancer 18 caused by an ovarian hormonal imbalance Data
on breast feeding 1n relation to familial breast eancer were
equivoeal.

Fibroadenomatosis and Carcinoms of Breast. Willam
Kiaers (Copenhagen) reports that of 822 patients with fibro-
adenomatosis of the breast followed for 9-35 years (average
16) 21 were found to have carcrnoma In 18 the earcinoma
developed 1n the breast which had been affected with fibro-
sdenomatoss or where the latter had been most pronounced
In three cancer developed m the opposmite breast. Average
age at onset of carcmoma was 47 According to the Danmh
Cancer Registrv four to five cases of caremoma would be
expeeted 1n the group on a statistical bams.

Of the nonmastectomized patients, 13% were nterpreted
as having high 80% medium and 57% low grade fibroade
nomatoss. Follow up examination showed thet 52% with
high grade flbroadenomatoms had carcinoma, 8% with me-
diom grade and 3% with low grade

Most of the growths were duct carcmomas showing tran
sitions to earcinomas of the ordinarv type or to large cell
and rather cell reh carcinomes.

It was concluded that breast cancer is more apt to de
velop m women with flbroadenomatosis than 1n others, es-
pecially women with hugh grade, mamly sohd mtradustal
epithelial proliferations. This variety which 1a most often
eystie, ocours predommantly between ages 35 and 49

Pain in Oarcinoma of Breast. D C Corry® (Radchiffe In
firm. Oxford) pomnts out that pam i the breast mav be
m & swelling or widely distributed 1o one or both breasts.
The mgnificant pans are those localized in a swelling and

(5) Tr Serth & A, 263-285 1951
(4) Lancet 1 274278 Feb. © 1#32.
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charge, Paget's disease of the nipple and axillary lymph
node metastesia, In each of three with lymph node metastams,
only the lymph node imtially removed showed metastatic
carcinoma, the primary lesfon was not discovered in the
fourth patient. Two had only distant metastases, one had
skin retraction, and one had only skan edema Four of the
16 had bilateral mammary cancer, in 2 of them the oceult
carcinoma mey well have been a metastass from a prew
ously treated carcinoma of the oppomte breast The follow
g are illustrative cases

Case L—Woman, 51, with serous discharge from the right nipple
formenmonthsﬁutmthnopd able bresst mass, had mmple
mastectomy Ahud.nnch‘cumcnbcgled proved to be an 1ot
duetal earcinoma, was found 4 0 em. ben the mipple, At radies!
mastectomy fonr dlz} later, soversl axillery nodes were found to
contain metastases. After 20 months the patient nofad a left bresst
Iump whieh, when removed 5 months later, proved to be an ama
Fnlil;sla caneer She died of generalited metastasey three years after

Cing 8.—~Woman, 44, with eight months of 1tehing and redness
of left nippls and more recent invermon, had a radieal mastec-
tumti Though previously not noted, & mass near the nipple, not fixed
to the skin, was palpated just before surgery and found to be an
anaplastie fumor invading surrounding breast tissne. Of 40 axillary
nedes rem 27 contmned eancer

Case 9 —Woman, 35, two weeks previously had noted & lomp

ed by intermittent ashing, mn the laft axilla and radiating to

the left breast. Histologic exammnation of the lump after excimon
showed mucoid carcinoms within a Jymph node. Left radieal mes-
teetomy was done despits inabilily to paipate & mass An unereum-
senbed, hard, 1.0 em. mucoid eareinoma was disovered dwpgg
buried in the left lower quadrant, The only cancerony axillary lym)
node was the one removed for opsy, 27 others removed af radieal
masteetonty were free of malignant eells. No reeurrence ensued

Bloody or serous mpple discharge (Case 1) not normally
associated with lactation ghould be surgically imvestigated,
even when 2 mass 18 not pealpeble a pie shaped segment of
breast with the suspected duct as its axis and the peripher}
of the breast as its base should be excised. Paget’s disease
of the mipple (Case 8) is apparently caused by distal exten
mon of mtraductal cancer into the mpple and ealls for rad:
cal mastectomy Aletastatio eareinoma of axillery lymph
nodes, even when the prumary mte cannot be discovered by
physical examination (Case 9) warrants radical mastec
tomv
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Preclinical Paget’s Disease of Nipple Malcolm B Dockerty
and Stnart W Harringtons (Mayo Chinic) discuss the patho-
genens m saven cases of Pagat’s disease 1n which no macro
scopic signs of mpple abnormality could be detected, the
clinies] pieture bemng that of ordinary mammary carcinoms,
sometimes of several years’ duration There 1s evidence that
the deep glandular carcinoms preceded in pownt of fume the
evolution of the cutaneous changes which, slthough typieal
of Paget’s duseste, were found ouly after careful and pre-
longed rucroseopic search The cutaneous origin of the en
tire mabignant process is not entirely roled out in these
patients, but the extremely small mze of the intraepidermal
component as compared with the large bulk of the deep-
Iying mammary leaions makes it questronable The autoch
thonons origin of thexe cells within the apidermis 1 not dis
proved, but the evidence supports more strongly the con
cept of epidermal metastasis from the deep-lywng lesion.

Investigators overemphasize the gross elmcal features
of the cutaneons component of Paget’s disease The cutane
ous changes are always accompamed, if not preceded, by
development of adenocarcinoma m the underlymg breast
The “deep” carcinoma tends to be multicentric, and itx ort-
g seems to be from the lmings of the large ducta. It 1 1m
portant to make a careful search of the mipple tiesue for
ceolla typical of Paget’s isease

Breast Biopsies Btudy of Over 400 Oases. Lawrence G
Khedroo, Philip A. Casella and Arthur F Cipolla® (Chu-
cago) found that an average of one of six masses (in 432
consecutive cases) was malignant Although about 20 per
cent of the patients who pregent themselves with a8 sus-
pected breast mass will give & history of menstrusl, meno-
pausal or other gynecologic disorders, this 15 not mgmifieant
Incidence of malignanct 1s lowest in the yonng age groups,
but the ratio approaches equality in the sixth decade of Iife
In 11 per cent of the benign cases and 18 per cent of the
malignant there was a family histore of malignancy Of the
tumors of mammary tissue origin the four commonest be
MR ones were m the order of frequencv lobular hyper
plasia, fibroadenoma Lipoma and duct papilloma Ineidence

{8) Sar, O & Obet. #3.317-310 September 1951
%) Am 3 g:: 321741 745 December 1§81
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of lipomas was relatively high. The malignant tumors were
all carcinomas, seirrhons, comedo or medullary

Frozen section has limitations as a means of diagnoms
m breast lesions. Traming and experience n pathology en
ebles the surgeon to diagnose about 80 per cent grossly at
the tume of operation. The remaming questionable lesions
are best studied by paraffin section accuracy 1s more mmpor
tant than a delav of 48-72 hours 1n applying definitive ther
apv Use of frozen section can add little more to the per
centage because of limitations imposed by thicknesas of the
section, mze of the tissue which can be adequately eut in
a frozen state by microtome and less than 1desl sbsorption
of tissue stans Tlus relegates the frozen section to the
background as an accurate means of early diagnoss but 1t
does not lose 1ta place as an excellent teaching method for
breast pathologv

[Many pathologists wonld pot agres with this conclasion. Certalnly thers
should seldom be any difficulty about getting a piece of timue of the proper
size—FEd.}

Prophylaxis of Postmammectomy Lymphedems by Use of
Gelfoam Lamfnated Rolls Preliminary Report with Review
of Theories on Etlology of Elephantiasis Ohirurgica snd
Smmmary of Previous Operations for Its Control 1s presented
by Norman Trevest (Memorisl Hosp., New York City)
The following states mav cause postmammectomy brawny
arm (1) postmammectomv lvmphedema as an operatrve se-
quel (2) prolonged postoperative drainage (38) cntaneous
or axillarv infection (4) mnfections from sloughs of skin
margins, (5) Ivmphangitis and cellulits reenrrmng after
primarv healing (6) cicatrix of axilla (7) angulation of
the axillare vemn, (8) occlusion of the axillary or subclavian
vemn (9) cutaneouns and/or snbdermal fibross from irrad:
ation or infection (10) reflex blood vessel apasm (11) nerve
glteration through fibresms of the brachial plexus or pare
svmpathetic ablation, and/or (12) obesitv A serious comph
cation of brawnv arm is supervening malgnaney in the
form of lymphangiosarcoma, which 1s more fatal than breast
cancer Prevention of brawnv arm 18 immportant since 1t8
treatment has thus far been unsatisfactorv Gelfoam 1 used
to (1) prevent angulation of the vein by sphnting to oblit

(1) Cancer 5 73 Ad Jamary 1252
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22 months after operation, showed that the Gelfoam had
been completely absorbed with no unusual axillary scarrmng,
and lymphsatic regeneration was evident.

Mothylandrostenediol in Pallistive Treatment of Breast
Oancer 8 C Kasdon, W H. Fishman, B. M. Dart, C D
Bonner and F Homburger? (Boston) gave methylandro-
atenediol for varying periods and by different romtes to 44
patients with inoperable advanced cancer of the breast. The
dosage schedule was 25 mg six times a week for patients
recelving oil suspensions, 100 mg threes times a week for
ambulatory patients given aqueous suspensions, and 100 mg
soven tumes & weak for hospitalized patients. Pellets of 150-
800 mg swere given to some at one, tivo and four week inter
vals Oral medication was given 1n 100 160 200 and 300 mg
daily doses

Thirfy patients showed umprovement, whereas 14 showed
no change m the progressive course of the disease Eight
of nmine patients with objective as well an subjestive improve-
ment were past the menopause and had a reasonably com
fortable remismon for 8 weeks to 19 months Although some
metastages showed objestive improvement, others might con
tinue to grow Twenty-one patients had subjective 1mprove
ment only, ranging from increased well being to euphorna.
It lasted as long as @x months but progreasive tumor
growth continued.

Undesirable side-effects, 1n order of decreamng gravity
were (1) hypercaleemun, three patients (2) hirsuitism,
three (8) icreased libido, two and (4) acne, thres No
patient had signa of congestion and edema.

The favorable effecta in the flrst month of therapy with
methylandrostenediol occur more slowly than i a com
parable period of testosterone therapy, but after this period
results are mmilar in degree to mmprovement induced with
teatosterone It 18 not possible to draw conalusions as to the
optimsal dose or preferred route of admimstration All modes
of administration appear capable of producing some deair
able effects. Neither 1s 1t possible to draw any conelusions
as to the effectiveness of methylandroatenediol on the basis
of the type of metastams

(2) J A M A 148 11121316 Ape 5 1988
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Multiple Rib Fractures Indication for Tracheotomy Mark
H. Willlams? (Bighamton, N Y., City Hosp ) states that
& formdable group of plenral, pulmonary, eardiae and ear
dioresprratory compheations are common ofeurrenees in
patients with multiple rib fractures Thers 15 alwaya a prob-
lem of keeping the tracheobronehial tree clear of blood and
aecrotions. The pattern 13 definite 1n the average patient n
whom pulmonary complications develop due to acenmula
tion of tracheobronchial secretions The patient’s econdition
18 good at hosprtahization Withmn 2448 hours tracheobron
chial seeretions accumulate to requre oxygen, 12-24 hours
after this a severe compheation of preumoma and atelecta
sis han developed. Cough in these patients 1s ampaired by
pan and fear of pamn, dyspnea dus to pleural or pulmenary
complications, paradoxical movement of chest wall, mor
phine narcoms, cerebral anoxia and ahock. Bome patients are
vnwilimg or unsable to cough. In patients onwilling to cough,
effective conghing can be established by application of elas-
tic bandages, judicious use of narcotics and intercostal nerve
block Trachenl suction or bronchoscopie aspirations will be
required in patients unable to cough Tracheotomy should
be done 1n those mngble to cough as soon as 1t 15 seen that
the tracheobronchial tree cannot be kept clear of sserstions
by alternative mothods. The operation provides an absolute
ly dependable method of clearing the tracheobronchial tree
at any honr and at an mstant’s notice, 1t also sllows the
tratracheal admimstration of oxvgen and pemeilhn.
Tracheotomy was done 1n fonr patients with immediate
and outstandmng benefits, all recovered. Pulmonary comph
cations did not develop in two patients operated on early,
bilateral pneumonis present in two patients at tracheotomy
resolved after operation. In one patient severe paradoxical
movement of the sternum and attached autenor rib frag
ments ocenrred durmg cough and tracheobronehial secrs
tions acenmulated, causmg bronchial obstruction and anox
ema this n turn produced labored breathing and inereased
—(F—;wt\-ry 30:081-873 October 1951

17
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the pamn and paradoxical chest wall movement. This eycle
was broken by thorough tracheal suction after tracheotomy
One patient with a severe pneumothorax improved remark
ably after tracheotomy

[Tracheotomy has lo proced
rid of Lruuh]:gme lec;.eci.bb::.n ﬁvinv.'fnilly some u:l?c:f l‘;;‘;o:lmrfm'f
gloning to rediscover it—Ed]

Ohronic Abscesses and Sinuses of Chest Wall Treatment
of Qostal Ohondritis and Sternal Osteomyelitis 13 discussed
by Robert B Brown and John Trenton* (U 8 Naval Hosp.,
Philadelphia) on the bams of nmine canes of primary nfection
within the chest wall or adjacent mediastmum or of lesion
Lmited entirely to these structures In eight, the lesmons
were tubereulous 1 origin although superimposed pyogenic
infection spometimes made this diffienlt to prove In tuber
culous patients chondritia was probably secondary to infec
tion of mediastinal 1ymph nodes and tuberculous nodes were
excised from several patients. These chronie thoraeie infec
tions, despite their original nature uwsnally develop as costal
or sternal chondritis or osteomvelitis.

Adequate surgery will clear up these mfections. All 1n
volved cartilage must be resected subperichondrially As
the 6th 10th costal cartilages aro fused, involvement of any
one of them indicates resection of the entire costal arch
Avascular hvaline cartilage when exposed i an infected
wound, becomes necrotic, acts as a foreign bedy and pro
duces & permstent sinus Iamited resection, even when the
cleanly divided cartilagmous end 1 meticulously covered
with perichondrium and musele fails to prevent sinus for
mation. However sternal osteomvelitis mav be treated by
resecting only the infeeted portion of bome If together
with this, gll extensions of the infection 1n the soft tissnes
are carefully excmed, primary closure may be performed
Prompt healing usually ensues Antibioties and chemother
apy are adjunets to surgerv Tubsrculous patients are given
streptomycm for 30-60 days postoperatively

In one patient infection spread from one costal arch to
the other through the cartilage of the xiphoid process and
required bilateral removal of the costal arches and xiphoid
process. In the nontuberculous patient, the esartileginous

(4) Amm Burg 133 44 $1 Jammary 1952
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right costal arch was imvolved by spread of pyogenic mfec
tion from e subphremc abacess dramsge tract. He was
treated by inadequate excision and healed only after all
exposed cartilage was resected All mine patients were well
after adequate surgery durmg follow up of several months
to two years. ¢ the contal carila

0] -1 were X
E}%ne:”b;wp}]ﬂ {’mht{gfchiz&icg :F I%cv chrk sbout dx:e'ycu 191S.

are still good—Ed]

Tietze s Byndrome Catharma Brun and A. H. SmookS
dwscuss 11 cases The condition 18 more commonly found n
women, perhapa because of their greater concern with mam
marv eareinoms and cosmetic effects. It conmsts of a pain
ful, nonsuppurative swelling of the cartilagimous portion of
the rbs, often ome of the upper four The overlymng skin 18
not red, warm or attached to the tumor Pain 18 noted es-
pecially on coughing and stooping, and with pressure Care-
ful palpation reveals fumform swelling of the cartilage
although the bone 15 normal There 18 no regional adenopa
thy No speetfle changes except some osseous metaplasa,
are observed on biopsy The canse 1s unknown

Nimne of the 11 patients were women. Thev were aged
20-70, half were over 50 All became suddenly aware of the
tumor eg by experencing pan on conghing Chest x rays
were negatrve and the cartilagmous tumor was not observ
able on the filma, Laboratorv examinations were negative
except for inereased sedimentation rate m one patient On
follow up examination 9-564 months later the condition of
all patients was anchanged All had observed more diffienlty
when fatigued and one had noted increased pam during
menses Only one requested treatment at that time, and he
was given roentgen therapy

Neurogenous Tumors within Thorax Olinicopathologic
Bvaluation of 48 OUsses Lauren V Ackerman and Fredeglgclk
H Tavlor® (Washington Umiv ) clasmfy such tumors as fol
lows. (1) Tomors which arse from the nerve colls of the
sympathetic nervous avstem are gangheneuroms (well uf
ferentiated), ganglioneuroblastoma (mederately well differ
enhated) and neunroblastoma (poorly differentiated) (2)

Tumors o nerve sheath origin are neurllemmoma, ancient
(B) Xederl tiitachr verlode oace. Bept,
{8)  Capeer 4réan£91 Iy “l{ shi2608 2808 ¢ 108



180 GENERAL SURGERY

(1) neurilemmoma, neurofibroms and malignant sshwannoma
(neurofibrosarcoma) In general, symptoms are due to com
pression. Presence of hoarseness due to compression of the
laryngeal nerve or of Horner’s syndrome does not neceasarily
indicate malignancy Mahgnaney 18 & ikely possibility, how
ever, mn the presence of obvious Recklinghausen’s disease
In this series, all patients with malignant tumor had symp-
toms guch as pam, paresthesias, anesthemas and/or weakness
of the arms.

The x ray shadow cast by this tumor does not aid differen
tiztion of the type or determunation of the presence of ma
lignaney Indeed, other neoplasms have a similar x ray ap-
pearance However, 1f there is ragged bone destruction lo-
eally and distantly, & malignant tumor 18 indicated. Loca
tion of the neuroblastoma as a discrete tumor situated
superiorly in the posterior mediastinum does aid 1n arousmg
suspicion of presence of the tumor In one case aspration
biopsy of a large posterzor medisstinal tumor enabled dlag
noms of neurogenic tumor in & patient who refused surgery

Surgical removal 1s indieated for the entire group of
neurogenons tumors, especially mmnce 1t cannot be predicted
which tumors are mahignant. The only possible exception
18 neuroblastoms which 18 extremely radiosenmtive. Even
m the presence of liver metastases complete sterilirzation
of a neuroblastoma has been accomplished by small amounts
of radiation,

Prognosis m cases of tumors of the nerve cells of the
sympathetic nervous system depends on the degree of mi
croscopie differentiation Neuroblastomas have a poor prog
noxds (all three patients died although one lived 214 years
after tumor removal) Ganglioneuroblastomas have a poor
prognoms, but an occamonal patient 1s cured (three of sev
en) Ganglionenromas have an excellent outlook (all ssven
patients were living and well)

With regard to tumors of nerve sheath origin, thers were
10 patients with neurilemmoma, 10 with questionable ancient
neurilemmoma and 7 with neurofibroma. In all, prognosis
was excellent despite the fact that one patient with neuro-
fibroma also showed evidence of Recklinghausens disease
Of the 27 patients, 26 were living and well without evidence
of disease Of four patients with malignant tumor of nerve
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lous leek from the pomnt of leakage Further experiences
will help decide whether 1t 18 better to ligate the pomt of
myury or to attempt treatment by ligating the duet proxi
mally just above the diaphragm.

LUNG

Bronchial Arteries II. Their Role in Pulmonary Em
bolism and Infarction was evaluated in dogs by F Henry
Elhg, Jr.,, John H. Grindlay and Jesse E Edwardss (Aavo
Clmic and Found ) The prevailing opinion appears to be
that bronchial arterial eircnlation 18 essential to normal Jung
nutrition and that the dilatation of the bronchisl arteries
that follows pulmonarv embolism meets the nutrient requre-
ments of pulmonary tissue distal to an embolus

In all dogs the bronchial arterv to the right apical lobe
was occluded In one group a pulmonary embohsm was pro-
duced 10-14 days later bv introduction of glass beads mto
the right jugular vemn. In the second group one or both
branches of the pulmonarv artery to the right apical lobe
were divided. In a third group a pulmonarv embolism was
produced with glass beads two weeks after ocelumon and
was followed promptly by operative constriction of the pul
monary vems of hoth apical lobes by Ligation with lmen,
leaving a lumen of 25 mm. The dogs were subsequently
killed at varying mtervals and the lungs studied.

In the first group of dogs mo pathologic changes were
found 1n the right apieal lobe which had been deprived
of 1ts bronchial arterial eirculation and 1n which no collat
eral systemie circulation had developed. In the other lobes
with mtaet and dilated bronchial arteries, zones of hemor
rhage and edema resembling the meomplete mfarcts of
Hampton and Castleman occurred, and when sufficient em
boli were present true pulmonary infarets were encountered
In one of two dogs in which both branches of the pulmonary
artery to the right apieal lobe were divided gangrene de-
veloped. In the other collateral systemic arteries to the
right apieal lobe were present and exammation showed

(3) Bwrgery 31 187 170 Febroary 1052
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cose, the outer layer bemng a mucus blanket which 1s tena
cious but not extremely viseid end an underlymg layer
which 18 a gerous coating In the presence of chronic irrita
tion, nflammation or allergy, production of muem
moreased, the ciha become entangled and the bams for
atelectams 18 prepared Clearance of the bronchial tree is
dependent on mamtenance of normal bronchial secretory ae
tivity Postoperative atelectama oceurs in persons who have
an eltered bronchial seeretion which is highly viseld and
contains mereased muein

Experimental data show that 10dide given intravenously
concentrates in the mucose and submucosa of the bronehi
and bronchioles and then rapidly passes nto the bronchial
lumen. The maximal concentration of iodine 1n the bronchial
mucosa ocours in 10 minutea as shown by histochemical
methods There 18 a great mcrease in fluid volume, which
occurs as the maximal concentration of iodide passes into
the bronchial lumen, An 1nerease in bronchial secrstions ean
be seen by bronchoscopy By histochemical methods the
10d1des are seen to pass rapidly across the respiratory tract
mucoas, a process which carries water with 1t across the
semipermeable membrane by osmotic activity This direotly
provides the cilia with a serous flmid layer in whieh to beat,
and again they can become more effective Decreased vis-
cosity of the secretion aids the cough mechanism and evacu
ation by respiratory movements,

Sodium 10dide, 12 Gm twice daily, was given intrave
nously to 11 patients with postoperative atelectasis for thres
to four days. In 10 atelectams cleared within 24 hours and
m 1 in 48 hours To prevent atelectams, 100 consecutive
surgical patients were given 1 Gm. sodium jodide intra
venously twice daily for three to four days postoperatively
They were encouraged to cough 15 minutes after admums-
tration, since this is the point of maximal secretory effect.
Atelestasis or pneumoma did not develop in any patient
There were no cases of 1odine senslitivity

Function Tests in Pulmonary Surgery G Birath and O
Crafoord! (Stockholm) pomt out the necessity of accurate
evaluation of pulmonary function in pulmonary surgery
Respiratory function 18 a complicated process involving

(1) J Thorack Burg. 22 414 433 October 1951
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surgery In emphysema tho vital capacity 1s often good but
the residual air, which mn normal persons 18 25% of the
total lung volume, )8 1ncreased to 50% Other ventilation
impairing conditions such as bronchostenoss, bronchiectams,
indurated or infiltrated parenchyms and extensive adhesions
may ceuge a disproportionate increase in the residusl sir

If pulmonary and/or pleural anomsalies are present b1
laterallv, 1t mav be impossible to decide by these tests
which lung has the better function. The fanction of each
lang can be investigated separately by bronchospirometry
Bhould funetion of the lung requiring surgical treatment
be the better sargerv may be omutted. If the reverse 1s
true, surgery may be performed with confldence The man
indieation for bronchospirometry 18 limitation of funstion
by bilateral disease, most commonly tubercaloms In judg
mg the results of bronchospirometry 1t 18 necessary to re-
member the larger size and greater ventilation and oxygen
consumption of the right lung Complieations armg from
bronchospirometrv are rare and completely avoidable

In diseases affecting the pulmonary blood vessels the area
of the pulmonarv vascular bed 1s rednced and the pressure
1 the mmeor eirculation consequently increased If the
stram on the right heart becomes excessrve, right carduse
sufficiency develops with 1its characteristic dyspnerc at
tacks often 1n the almoat complete absence of other symp-
toms of cardiac farlure To avord this rght cardiae nvolve-
ment preoperative registration of the pressure in the right
pulmonary artery 18 obtamed by heart catheterization The
fullest information can be obtained if some form of graded
exercise 18 undertaken during the test so that pressure reac
tion may be observed

ve Ohanges in Pulmonary Function after Pnen

monectomy Influence of Thoracoplasty, Pneumothorax,
Oleothorax and Plastic Bponge Plombage on Side of Fneu
monectomy Edward A. Ggensler and John W Strieder?
(Boston City Hosp ) studied 40 postpnoumonectomy patients
to gain an understanding of development of functional de-
fects of the remaming lung and to determine jdeal conditions
for fanctional preservation of it. Alminly they were con
cerned with the type and amount of overdistention and pro-

(2) 7 Thorsolc Buay 21 134 Jaly 1982
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Pulmonary Fumotion in Traumatio Hemothorax Treated
by Decortication. James H. Forsee, Stephen I. Kylar and
Hu A. Blake3 (Fitzmimons Army Hosp, Denver) studied
19 patients with traumatic hemothorax aecondary to war
wounds before operation and up to flve months afterward.
The patients were young adults who had been m good
health previously, and all underwent decortication early
The rationale of decortication 15 the release of a lung 1m
prisoned by a membrane formed as a result of organired
blood and fluid in the pleural space By removal of this
membrane the pulmonary velume, which 18 reduced, is ex
pected to mcrease

Maximal breathing capacitv was selected as a test of
function because it 18 considered a most effective measure-
ment of the bellows action of the chest, the patient’s pe-
tential response to exertional stress and resprratory re-
serve It was mcreased postoperatively in 16 patients (aver
age 21 L.), decreased mn 5 (average 15 L) and unchanged
m 1. Bronchospirometry, which permits drvided functional
studies of each lung to be made at the same time, gave
appreciable pre and postoperative variations in these pa
tients. Vital capacity increased postoperatively on the oper
ated mde 1n 11 and decreased or remaned the same imn 6
Oxygen consumption moereased on the operated mde 1n 14
and decreased in 5 Only two showed decreased ventilation
postoperatively on the mjured mde, and this was shght.

Sinee the studies were made relatively soon after opera
tion, additional ones made after a longer interval mught
alter the observations The fact that improvement was varl
sble or nonexistent may be due to the short observaton
period The Little difference between pre- and postoperative
values may be due to the patients’ youthfulness and the
short time that the lung was encased by the “peel”

[Regardless of what the tests show decortication must incresse the func
thonal capecity of the lung provided that it fa still expamalle—Ed]

Lung Function Studies in Poudrage Treatment of Recur
rent Spontansons Pneumothorax. Exploratory thoracotomy
followed by resection of pulmonary cysts, blebs or bullas,
with or withont taleam poudrage to induee pleuritia seems
to be the preferred method of treatment for recurrent

(8) J Thorsclo Surg. 21 3844 July 1#8L.
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spontaneous pneumothorax. John 8 Psul, E J Beattie, Jr.,
and Brian Bladest (Washington, D C) carried out pulmo-
pary function studiex by means of bronchospirometry on
four patients treated by thoracotomy gnd taleum poudrage
to determume whether the latter has any damaging effects
Operation was on the left side 1n three and bilateral i one

In one patient vital capacity fell 3% after poudrage
Relative vital capacity of the left lung fell 2% relative
mmaute ventilation of the left lung fell 6% and oxvgen
consumption of the left mide rose 6%

Vital capacity of the mecond patient fell 18% after b1
lateral operation. After operation on the left sde alome,
relative vital capacity of the left lung rose 2% relative
mnute ventilation fell 7% and oxygen consumption fell
49 After operation on the right sde, relative vital ca
paeity of the mght lung Iell 7%, relative mmuie venhls
tion roze 11% and oxvgen consnmption fell 30% The fall
of oxygen consumption on the right mde acems sigmfleant.

In the third patient vital capacitv fell 18% after pon
drage Relative wital capacity of the left lung rose 8%,
relative minute ventilation of the left lung rose 6% and
oxygen cousnmption of the left mde roxe 299 The narease
n oxvgen consumption seems mgmfieant

In the fourth patient vital capacity fell 3% after pou
drage Relative vital capacity of the left lung rose 1%
relative mnute ventilation of the left lung rose 19% and
oxygen consumption of the left mde was nnchanged. The
lncrease m minuts ventilation on the left mde seems mg
nificant

There was no conmstent decrease 1n pulmonary function.
The changes did pot appear to be of greater degree than
would be expested after any open thorasotomy It 18 con
cluded that introduction of talemm powder to mnduce pleural
symphyms has no demonstrable harmful offacts

Lats Ghanges in Ventilatory Function Follo Thoraco-
plasty Samuel R Powers, Jr, and Asaron wgl?.timehtein‘
(Columbia Univ) noted meresmng respiratory distress in
some post thoracoplasty patients, despite excellent therapen
tie results. All showed rotoscolioms. The factora affscting

4) 3 Thencle 1t 8238
l; i, pp ‘&w’!. 8 Joly 1981
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the ventilatorv function of the patients were analyred.
Scoliosis, as seen on roentgenograms, was nvarably accom-
panied by significant loss of ventilatory function, as meas-
ured by vital or maximal breathing capacity tests Removal
of the first r1ib together with the long anterior segments of
the second, third and fourth ribs and transverse processes
was usually associated with appearance of the deformiy
Preservation of the long anterior segments seemed most
mportant m limting deformitvy Sinee most tuberculous
lemions occur in the posterior and apieal segments of the
lung 1t mav seem advisable to do a less radical antersor
thoracoplasty I appropriate cases and thus prevent the
rotoscoliomws and dimimshed ventilatorv function. More s¢
curate locahization of lesions will mummite the need for
extensive rib resections An alternatine procedore may be
pulmonarv resection combmed with more limuted thoraco-
plastv The mechanism of the secoliosis 18 thought to be the
unopposed pull of the muscle groups on the intact sde
after detachment of the muscles on the operated smde Some
patients were observed in whom rotoscoliosis did not ecenr
even though extensive thoracoplasty of the type deseribed
had been performed.

Bome Questions abont Bronchogenio Carcinoms. Evarts A.
Graham® (Washington Umiv) pomnts out the greatly is
creased wneidence of this disease as proved by reports from
England, Wales and the United States. In contrast, imnct
dence of earcinoma of the stomach seems to be almost sta
tionary Evidence indicates stronglv that eigaret smoking
especially excessive smoking for 20 or more vears, 18 81
important causative factor Of 605 men with lung cancer,
51.2% swere excessive” or “chamn smokers as com
with only 191% 1n a control series of 780 patients of cor
responding ages who did not have bronchogenie cancer
Only 2% of the men with bronchogenio cancer were non
smokers. Bronchogenic careznoms 18 observed far less often
m women than n men. The relation of cigaret smoking to
lung eancer is not weakened by this lowered incidence 11
women, for women smoke much Iess and have smoked for a
shorter time Alost female heavy smokers are young women
who have begun to smoke rather recently The studies of

(8) Tew Englend J Med. 345 339-336 Bept. 13 135}






monary resections among 1,800 paticnts with careinoma.
8tudy of lymph nodes of resected lungs showed that re
gional nodes of each lobe lie at the base of the segmental
bronchr In the right Inng neoplastic invasion does not ap-
pear to progress from one lymph node barrer to the next,
most frequently invaded groups are those lying between
the npper and middle lobes and those medial to the mght
main bronchus, In the left lung the progress of spread u
siumilar most frequently invaded are those groups of nodes
between the upper and lower lobes and those medial to the
left main bronchus

From study of lymph node invasion mn relation to prog
nosis 1 the earlier resections, the following conclusions
are drawn. (1) Having survived operation, after three years
829 of patients are dead, 70% from metastases. (2) There
18 & distinet difference in behavior between undifferentiated
and ep:dermoid cell careinoma, with 71% of the former and
305% of the latter fatal because of metastases one yeir
after operation. Few patients with undifferentiated growths
survive three vears 26% with epldermoid growths lve
longer (8) Bmnee 85% with lymph nodes invaded and 66%
with no lymph nodes invaded die within three years of
operation, the relation between lymph node mvason or its
absence and long term survival is unclear except that Iymph
node 1invasion adversely affects prognoms and usually means
death within three years of operatron. (4) No sigmficant
prognostic factor exists between type of invasve
and survival time (6) Number of nodes invaded/specimen
wax no gule to prognoms. (6) Lung carcinomes cannot be
divided into three grades according to site of mvadmg
nodes as & basis for prognoems, for too many patients with
no invaded nodes died early of blood borne metastases to
allow such a claim (7) Invasion of mediastinal nodes ust
ally meant death within 16 months of resection. (8) Upper
lobe growths had shightly if not mgnificantly more favorable
prognoms

Deep x ray therapy has little effect on survival time but
18 useful m eamng certain symptoms in cases not smtable
for surgery (1) by canmng necross in a tumor and thereby
mmblocking a blocked bronehus to allow reaeration of & col
lapsed lung (2) by relisving pain from metastatio depomts
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from the surrounding stroma 3ost obseriers have regarded
these spaces as lymphatic channels, a fact largely respon
sible for the impresson that the ncoplasms are malignant.
The cells composing the nests were charaeterized by prom:-
nent vemcular nuelei, both spindle shaped and round Mo
nucleolh or mitoses were noted. The authors beleve that
these psendolvmphatic spaces are produced by shrinkege
during fixation and embedding A second histologie pattern,
observed 1n four cases, was an intrabronchiolar polypord
growth. The cells comprising these masses were subepithelial
and cytologically 1dentical to those withmn the fibromuscular
stroms The bronchiolar epithelium was continuous over
these masses but tended to undergo a transition to a fat
tened spindle-shaped tvpe of cell. Berial sections failed to
show that these intrabronchiolar lesions arose from the
covering epithelium. Direct cellular continuitv betieen these
masses and the near by stromal tumor nests could not be
demonstrated.

These tumors resemble most closely the pattern seen 1
carcinoid bronehial adenomas The concomitant oceurrence
of bronchiectasa 1 most recorded cases suggests that this
condition may be a factor in pathogenesms.

Bronchogenic Bmall Oell Uarcinoma. Robert P MeBurney
John R MAecDonald and O Theron Clagett? (Aayo Clime
and Found ) report that among 849 cases of prumary bron
chogeme carcmome of the lung seen during 1906-48 there
were 90 small cell carcmomas Thev ocenrred predonunantly
1n the fifth, mixth and seventh decades, and the ratio of men
to women was 29 1. Race and occupation were not
cant factors Average duration of symptoms from onset to
diagnosis was 5.9 months flve patients had symptoms for
less than 1 month and only three for as long as 2 yeart
In general symptoms were 1dentical with those of broneho-
geme carcmoma cough, chest pan, dvspnea and apuode-l
of ponenmomitis Phvmieal aigns included dulness over the
affected areas, duminished breath sounds, lag in respiration
and rles.

X rav reports were available in 89 eases, and in all but
1 positive findings were listed In five cases bronchiectafis
onlv was diagnosed but further evaluation revealed the

(9) J Thoracle Bury 220373 J kL 951
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produce the classio elimeal preture of an inflammatory lesion
and should always be conmdered in differential diagnoms,
particularly in patients over 40 Exploration of a patient
with a chronic eavitating lesion should be done with the
mtent to rescet the lesion if it 18 operable Advent of the
hilar dissection technic makes possible “clean” surgical ex
tirpation. The older dranage technics leave an mflamma
tory residunm and may be followed by eecondary changes
such as fibrosis, bronechiectasis, bronchostenosis and atelee
tasis. Pulmonary resection 1s advoeated when malignancy
cannot be ruled out Of 22 patients with malignant neorotis-
mg mtrapulmonary lesions, 2 were not treated and 1 died
on admission Dramage was performed as a palliative pro-
cedure in mix Four patients were considered 1noperable
and recerved roentgen therapy Of mne patients chosen for
resection, three lived an average of 27 months, one was alive
and well 18 months postoperativelv, three proved moperable
at exploration one died immediately after operation and
one could not be traced

8mee all but four patients had & productive cough, the
anthors believe that eytologic exammnation of the spotum
mav md greatly mn diagnosis of malignant pulmonary abicess
and direet the surgeon toward resection 1n more caases

Value of Exploration in Sflent Lung Disease Richard H.
Overholt2 (Tufts College) believes that diseases of the lung
can be more easly discoversd durmng therr early and silent
form than those 1n any other internal organ Different
pathologie processes within the lung may produce 1dentical
x ray shadows, whereas the same disease entity may pro-
duce different ones All shadows cannot be labeled accurstely
at a time fevorable for successful treatment and an abso-
lute diagnoms may not be possible without opening the chest
cavity and removing twsue for examination. Surgical ex
ploration and immediate exeisional therapy 1if imndicated
are logical, direct and safe methods for differentiation and
treatment. Of 200 cases 1n which intrathoracie explorations
were done in a year it was impossible to establish an abso-
Iute diagnoms preoperatively in 87% Of 54 cancers séen
during the vear 61% could not be deflnitelv disgnosed un
t1l after exploration.

() Dia Chest 20 111 128 Aogist 1981
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produce the classic chimeal picture of an inflammatory leson
and should always be considered in differential diagnoss,
particularly in patients over 40 Exploration of a patient
with a chronie cavitating leson should be done with the
mtent to resect the lesion 1if 1t 18 operable Advent of the
hilar dissection techme makes possible “clean” surgical ex
tirpation. The older dramage techmics leave an inflamma
torv residuum and may be followed by secondary changes
such as flbrosis bronchiectasis, bronchostenos:s and atelee
tasis. Pulmonary resection 18 advocated when malignancy
cannot be ruled out Of 22 patients with malignant neerotix
ing intrapulmonary lesions, 2 were not treated and 1 died
on admission. Drainage was performed as a palliative pro-
cedure 1 six. Four patients were conmdered inmoperabls
and recenned roentgen therapy Of nine patients chosen for
resection, three lived an average of 27 months, one was alive
and well 18 months postoperativelv, three proved moperable
at exploration, one died immediately after operation and
one could not be traced

Smnce all but four patients had a productive cough, the
authors believe that cvtologie examination of the sputum
may aid greatly in diagnosis of malignant pulmonarv abscess
and direct the surgeon toward resection m more cases

Value of Exploration in Bilent Lung Diseass Richard H.
Overholt? (Tufts College) believes that diseases of the lmmg
can be more eamly discovered durng therr early and silent
form than those 1n anv other imternal organ. Different
pathologie processes within the lung mav produce 1dentical
x ray shadows, whereas the same disease entity may pro-
duce different ones All shadows cannot be labeled aceurately
at a time favorable for succeasful treatment and an abso-
lute diagnoss may not be possible without opening the ohest
cavity and removing tissue for examimation Surgieal eX
ploration and 1mmed:ate excisional therapy, if indieated,
are logieal, dircet and safe methods for differentiation and
treatment. Of 200 cases in which intrathoracic explorations
were done 1n & year 1t was impossible to establish an abso-
lnte diagnosis preoperatively in 87% Of 54 cancers seen
during the vear 61% conld not be deflmtelv diagnosed un
til after exploration.

(2) Dia Chest 20 111 125 Awgmrt 1051
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Radologre sereening of the chest has brought an mcreas-
mg number of potentially serious lesions under observation
at an earlier stage of development In & survey m Boston,
23%, of 333 suspected tumors seen wm 536012 chest fllms
have been diragnosed as cancer

Treatment should not be delaved for results of guinea pig
moculations or cultures or to compare flms for posmble
change Transthoracic aspuration to obtain tissue for diag
nostie verifieation has no value

It 18 the surgeon's responsibility to do a safe exploration
g0 that adequate tissue, representative of the lesion, 18 ob
tamned and all posmble healthv pulmonary tissue 18 con
gerved until diagnosis of eancer is proved. If the lemon 18
bemgn loeal or Limited exeimion should be done If it s
malignant, operation with a wide excision of pulmonary
tissne and mediastmal lymphatics 18 maicated The chest
wall should be reconstruected to msure mummal discomfort
and maxnimal restoration of function. Biopsy methods in
clude surface biopsy wedge resection, direct biopsy of a
centrally placed tumor, removal of enlarged lvmph nodes
and segmental resection.

Cure depends on the extent of the lemon and skill of the
surgical team When symptoms are present the likelthood
of extrapulmenarv extenmon 1 hgh (886%), end cure
rates have been low When silent cancer 18 treated prompt
Ir the chance of extrapulmonary extension by lymphatic
spread 1 low (76%) and cure rates should be lgh. The
rescctability rate 15 830% when svmptoms are present and
100% for mlent eancer treated promptly

Apparenily the o o 8
zcEzlcPEn:lnoL.n is :-hl:t':ha E:Eut'aﬂni: dﬁmﬁﬁ;ﬁm
E)f]‘d' More exploratory operatizns will wean fewer deaths from cancer —

Burgical Exoision of Lung in Treatment of Ling Tumor
Achille Mano Doghotti and Antonio Bobbie® (Univ of
'f;lsl'loﬂ) review 126 cases of lung tumor seen from 1847 to

Diagnoss is primarily radiclogie Such clmeal svmptoms
&8 cough, thoraeie pain, dyspnes, hemoptvas, asthenin and
fever are not tmique to the lesion and are not diagnostie
proof of lung tumor however, 1f thev persist deapite medi

(3) Minerma med. 43905517 May 28, 1951
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cation m & patient aged 40-60, they should arouse suspieron
and demand periodic x rav examination as long as the aymp-
toms last Normal Jung transparency makes x rav nveshga
tion the 1deal method to discover even slight abnormalities
which appear with many details of form, mte and extent.
Contrast mediums arce not necessary This mformation, with
out bronchography, will often suffice for diagnosms and
eveluation of operability Bronchographie mnformation by
bronchoscopy 1s sometimes more precise and should never
be neglected In doubtful cases bronchography may furnish
mmportant nformation regarding function and disclose early
signs of neoplastic invasion, It has also been useful mn dif
ferentiating extrapulmonarv masses from genmmne lung
tumors.

Olinieal clasmfleation of lung tumors and evalustion of
operability are usually based on x ray studies Tumors are
clagsified as hilar, when they originate n the principal bron
chus or the lobar bronchi, parahilar, when in segmental
bronchy, or peripheral when in medium and small bronehi
Hilar tumors spread rapidly by the lymphatie route to the
hilar Iymph nodes and thence to mediastinal nodes, formmng
2 matrnix around the hilar and the mediastinal elements,
makmg them moperable Thev cause coughing dyspnea and
sometimes slight hemorrhages. They occlude air passages
and cause atelectass, resulting in fever and infection. Rap-
1dly progressive, thev arc moperable within six months
after the appearance of symptoms. Parahilar tumors spread
more slowly cansing aymptoms similar though less severs
and extensive Peripheral tumors rapidly destroy the bronehi
where they originats and spread concentrically mn the lung
parenchyma, compressing it as they expand, formung so-
called ball tumors They often remain silent for a long time
and sometimes are discovered aceidentally in routine x ray
exammation Their Iymphatic spread 1s slow and they re-
spond with best long term results to lobestomv and pneu
moneetomy Should they imvade the visceral or panetal
plenra, espscially 1f the costal wall and the supraclavicular
fomsa are mvolved operation s absolutely contrandicated

Evaluation of operability should inelude studv of the re
wpiratory system and the patient's general resistance. Ad
vanced age 18 a8 serous contraindieation, exeept m favor
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precautionary measures will reduce infection to a minimum.

Of 12 patients who had lobeetomy, 1 died at operation,
2 could not be followed up, 2 died within a year of opers
tion, of the other 7, 3 were alive after 27 months (1 after
3 years), 2 after 12 24 months and 2 after leas than 12
months. Of 39 patients who had pneumonectomy, 5 died post
operatively and 10 at varying times thereafter, 10 had not
been heard from and 14 were alive Of the living 2 were m
excellent condition after more than 24 months and one was
m good general condition but had a metastdtic lesion whieh
was responding to roentgen treatment.

Conservation of Tissue and Function in Pulmonary Resec-
tion Technic of Anatomic Separation of SBegments 1s de
scribed by Beatty H. Ramsay+ (Los Angeles) Segmental
resection is valuable not alone for biopsy of a localized mass
or removal of a locslized benign process but perhaps chiefly
for treatment of bronchiectams which usually affects some
segments of several lobes and which requires surgieal re-
moval for cure If only diseased segments of lobes are re
moved 1t is often possble to preserve sufficient normal Iung
tissue to protect against pulmonary msufflciency (Figs. 40
and 41) Another promusming fleld for this procedure 15 m
tuberculosia

The fundamental unit of gross pulmonary structure is &
conical structure of pulmonarv parenchyma which has &
central bronchus and artery and a network of veins ar
ranged peripherally and converging at the apex where the
bronchus and artery enter Whether or not the fundamentel
umt has a central vemn 18 not dmown. Two or more units
are always combined to form larger umts. When they do
g0 the peripheral vens at the points of contact mark the
borderline between mndividual units therefore they can be
called mterumitary vems Theoretically then, any umt can
be separated from 1ts neighbor bv locating the internmtery
veln and following 1t and its branches in the plane of sep-
aration,

Two fundamental units thus combined form a structure
with (1) peripheral veins on the noncontact surfaces con
verging on the common hilus (2) one or more veins at the
plane of contact (interunitarv vems) (3) a junction of the

(4) Californta Med 78333 336 May 1082
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bronchus and peripheral and mterunitary verns When more
than two umts umte, the same prineple 18 found Two or
more groups of wnits combine to form segments or lobes.

The largest components of any lobe, the bronehovascular
segments, have been named The bronchus of supply is of
the third order (after the mamn stem and lobar broneh:)
Like anv smaller group of lung umts, 1t has centrally g
(segmental) bronchus, (segmental) artery, often a (seg
menptal) vemn and peripheral veins converging on the hilus
Peripheral vemns which mark the plane of separation from a
contiguous segment are known as intersegmental veins
the others are subpleural vemns.

The diseased segment s usually apparent op nspection
or palpation occasionally bronchography slone 18 of as-
sistance Smce the segmentrl bronchus contamns cartilage
1t can be palpated with ease and followed by touch into
the segment until there 18 no doubt that it supples the dis-
eased segment This having been done, the bronchus s dis
sected elamped distally, sectioned near 1ts origm and the
proximal stump closed. The segmental artery accompany
mg the bronchus 1s exposed durmg the bronchus dissection
and 1s divided when encountered Anv subplearal veins
and/or segmental vems which are present are divided as
thev become evident. The segment is then detached from
the adjacent lung parenchyma, umng the mtersegmental
ven as a gude to the plane of separation. In most nstances
the intersegmental vein arises equallv from adjecent seg
menta and should be preserved by dissecting between the
vein and the diseased segment.

Begmental Basection for Pulmonary Diseases Willam 8
Conklin and Harry Westerberg® (Portland Ore ) pomt out
that resection for pulmonary disease does not necessarily
mean complets removal of one or more lobes of the lung
Segmental resection, the most recent techmical advanes In
pulmonary resection, can be used in many cases in an effort
to preserve ag much normal lung tissus as posmble The
lungs are comprised of 18 bronchovascular umits, 10 on the
nght and 8 on the left. The;ebuegml:nntu,t;]vhtem not }?;rg:;

n fissures, are separated by planes that genera
:];lgnono umportant ugauctum other than intersegmental

(8) J A M 4 148 €33-041 Jone 16 1961
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3 had bronchopleural fistula with empvems, 1 transient pul
monarv 1asufficiency, 1 lung abscess and 1 atelectasmis In
two, empvema responded promptlv to open dramage, with
obliteration of the empvema space and closure of the fistula.
All patients with bronehiectasis are eonsidered improved
since surgerv Bronchoplenral fistula and empyema oceurred
1 two of 25 operated on for tuberculosis One died later of
progressive tuberenlosis Contralateral spread occurred m
one There was onlv one operative death, due to pulmonarv
atelectasis. All but three patients have negative sputums.
No complications oecurred in the misceNaneous group

Pneumonectomy for Severe Irradiation Damage of the
Lung 1s reported in two patients bv Martin Bergmam and
Evarts A. Grabam™ (Washington Univ ) X rav wrradiation
of the chest ean produce severe Jung damage, even when
Lmited to the therapeutic range for breast esrcinoma or
mtrathoracie neoplasms Charactensticallv the elimeal hus-
torv 1s that of a middle-aged (or elderly) woman with re
cent mastectomv followed bv postoperative x rav treatments.
Durmng therapy or three to six weeks later a drv or mod
eratelv productive cough begms If irradiation 15 less than
140<; of the skan nnit dose the cough mav persist for gev
erzl months apd eventmally diappear With more wrradi
ation reaching the lung the cough mav become progres-
sivelv worse, with vanable amounts of sputum. Paroxvsmal
and disablng dvspnea and chest pam are common. Oeea
monallv there 15 hemoptvsis. Fever mav result from super
1mposed secondarv infection, bat ordmarilv the patient 15
1n good health as compared to persons with tuberenlosis or
metastases. The affeeted hemithorax usuallv shows sealing
pigmented and/or mdurated skn changes and dummshed
respiratory exeursions. Impaired percussion note with rales
and bronehal breathing mav be found and later breath
gounds, voies squnds and fremutns mav be d:mimshed or
absent.

Diffuse hanness 1s usuallv the first x rav sign. Later
irregular consohdations appear raditmng from the hilus,
and postiblv also plenral reactions and adhemons (and oces
sionallv effusions) Later changes are pulmonarv selerosis
and shrmbage with atelectatic lung, with traches and

() J Toorscle Sxrg. 22 59567 Detember 1951
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mediastinom shifted to the affected mde and the interspaces
narrowed Bronchiectatio eavities mat be visible The lateral
view may show more severe anterior chenges. Findings
must not be confused with metastasis 5o that further wrrads
ation (with mereased damage) 18 not given

Unilateral radiation damage results in severely marked
restricted vital capacrty Hvperventilation and reduced
maximal breathing eapacity diminish breathing reserve to
as low as 40% Reduced maximal breathing capacttv 1s
caused bv immobile hemthorax, sear replacement of Iung
parenchyma and inflammatorv changes, but hyperventila
tion 15 apparentls caused by abnormsl reflexes from the
altered lung Abnormal reflexes and gtructural changes (ae
counting for cough, sputum, chest pamn and occasionsl
hemoptywes) powt to pneumenectomv as the logreal treat
ment of unilateral radiation damage Even when the ult
mate prognosms 1s doubtful, palhation of distressing symp-
tome throngh pneumonectomy should be proffered if sur
vivel for a reasonable time 1s likely

In the two patients reported om, irradiation dosage wes
unknoewn but svmptoms were severe Pneumonectomy gave
pronounced rehef, even though results in one were unfor
tunatelv marred by empyema 22 months postoperatively
although no evidence of relationship to wrradiation was
found.

Removed specimens showed tvpieal marked increase of
elastic tissne throughout the affected lung Such changes
otherwise occur only in healed pulmonary infarets and
apreal gcars. One patient had alveolar epithelial hvperplasia,
whereas the other showed more advanced, fibrotze lung con
dition. Absence of hyalme membranes, previouslv observed
at autopsies, indicates that this feature might be an agonal
artefact Cartilage smooth muscle and conmectrve tissme
sh&‘:ﬂ no clear changes.

degrees of this clinieal picture are probably not uncommon
E-m?mmnihsﬁnmmwmﬂml}zmmmmwﬁﬁ

Plastic Restoration of Trachea and Bronghi. Accordm,
to H. Métres, H. Longefmt, AL Gregoire and 1. Hartungg
(Marseilles) peribronchual tissne 1z important in the erea

(#) Prume méd. 60:427489 Mar 28 1087,
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trization of the divided bronchus and i the success of
plastic repair, either by bronchial pedicle flaps or by grafta.
Repair may be done with displaced tracheobronchial tissue
or with prosthetic material. It 18 much more dificult when

el

Fig 41 (top) —PBroochus cut iIn healthy res 10 ¢aw of bronchial asd tractesl
et ottom) —iisfiection pward of bealthy broochial pechls ¢ cover defect

(Cav?{-yh-du)‘léﬁ'u. T et ol Treme méd 80 427420 Ma 268 1952)

loss of substance mnvolves the whole circumference, espsaial
Iv along more than 4 em. than when 1t involves only a
aide In the latter case eg 1 excision of a bronshial leston

that has mvaded the lateral aspect of the traches, the
bronchus may be cut in a healthv area and part of 1t
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brought up to cover the less of tracheal tissue (Figs. 42
and 43) This allows repair of the defect m the trachea
without decreasing its diameter

Antografts are preferable to homografts as thev aro bet

ter tolerated aud less likelw to slongh or suppurate Dermus
and fascia lata are most often used, but thev are unfor
tunately not ngid enough and flatten out during respiration,
rigd, spiral metallte wire 1s therefore used for support Use
of homografts and of mert material (Vitallnm or poly
ethylene) Is still m the experimental stage

Bemygn and mahgnant tumors and searring stenosis are
the most frequent mndications for restoration In tuberculous
stenoms tuming 1 essentiel, snd the tuberculous process
must have become inactive

Sequelae of Trestment of Hydatid Cysts of Lung ere dis-
cussed bv § C Fitzpatriek® (Hamilton; In 8D cases, opera
tive mortalits was 5¢; The unruptured pulmonary hydatid
eyst if removed completely and with adequste safepuards,
hes few sequelae and a mortality rate of less than 1 Of
the 70 patients followed, onlv 20 had complications and they
were usualiv due to preoperative rupture Four tvpes were
observed

L Three patients died of anaphylactic shoek However,
only one wasg operated on.

Woman, 65 had a eyst in the right lower lobe and one 1n each
of the upper lobes (Fig 44) The cyst in the right lower lobo rup-
tured spontaneously and was evacnated on Bept 18, 1842 While
she was awaiting farther operation, the cvet in the mght upper lobe
ruptured and prodneed severe anaphviaetie shoek. It was evacuated
on Dee. 18 1942 To prevent the third eyst from ruptunng, on
Jan, 2, 1843, under endotrnehenl anesthess the cyst m the left up-
Eer lobe was exposed. Before 1t could be opened, a8 fimd rattle was

eard 1n the ehest, the face beeame pale and the hert stopped beat-

ing Death was eonudered dne to shight leakage of hydatid flmd
which eanted seute anaphvisetie shock.

Probably the onlv wav this patient could have survived
would have been by operative removal of both evts of the
xgght lung followed bv removal of the third eyst within 14

Qv

2 Lung hydatid abscess, persistent sac and chromie em
pvems, often commmmieating with a bronchus and/or the
plenral cavity usually follows meomplete removal of the

——
(8) Aortralln & New Xealand J Barg 0 T4-284 May 1181,
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cyat wall. The thin adventitia hming a hydatid abscess
eventuallv thickens (becomes 14 14 in. thick) and irre-
veraible changes (“obstructive pnenmomtis”) take place in
the surrounding lobe which requre lobectomy These
changes explain why there is a time hmt to the posmibility
of cure with complete recoverv of lung function. In one
patient spontaneous rupture of a hydatid cyst wnto a bron
chus resulted m the coughing up of five cvats and complete

44 —Multiple biatersl Oste (Cogrtesy of Fitspatrick, 8. 0. Ansaln &
Kc’v%l‘ud J s‘;g. 20 178 #84 May 1051)

ridding of the lung of disease Often, however tension pneu
mothorax or acute pyopneumothorax result from spontane-
ous mtraplenral rupture or operatnye removal without prop-
er mafeguards Adequste safegnards ageinst these sequelae
nelude avoidance of sothng of the pleura by use of com

bmed suction bell and trocar canrula, negative pressure
dramage of the remdoal and pleural cavities until the bron

chial communreation which 1 large cysts results at opera

tion, 18 proved by x ray study to have closed and the cawitvy
disappearsd and frequent x ray studies and bronchography
1f closure 18 prolonged.
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arthropathy and evidence of pulmonary metastams in 1946 She
died six liours after pnenmonectomy

Casr 2—Girl, 13, with anaplasfic epidermold earomomsa of the
natopharynx was treated by x rays mn 1046 In 1048 after evidenos
of lung metastams, partin]l pneumonectomy was done, In 1850, two
woeks after delivery of her sccond ehild, widespread metastatie
carcinoma secondary to cpidermoid enrcinoma of the pherynx was

osed, Bhe died one week later
487 8 —Man, 63, had rodien! removal of molignant nasal mela

noma m 148 In 1060 scgmental resection was done for solitary
metastams to the lung He was npparently well one vear later

Casg 4—Mnan, 60, had transorethral rescetion of a tranmtional
cell earonoma of the bladder 1n 1045 In 1850 he had puenmonee
tomy and regronal lympk node rescction for metastamn, but metas-
tasis to the other lung was noted flve months Iater

Camw 5 —2fan, 70 had partial resection of the stomach for adeno-
earcinoma in 1944, In 1050, recovery followed lobectomy for meta
statie chest lesion. Eight months later there had been no roourrenee.

Case 6 —Woman, 668 had resechion of the mgmoid for earcinoms
m 1946 In 1050 a metastatie lemon developed in the lung and
}meumoucctomv was done. She was apparently well mine months
ater
Cass 7—Woman 34, had hystereetomy 1n 1546 for lelomyomas
of the ntcrus with sarcomatous changes. n 1950, pulmonary osteo-
arthropathy developed, and a solitary metastatie lesion 1 the left
lung was Seven weeks later & solitary leson was resected
from the other lung She was asymptomatie 434 years after hyster

ector

CEXJ 8 —Woman, 33 had radical masteetomy n 1048 In 1850
nght pneumonectomy for a sohtery metastatic lemon was followed
1 about two months by a superior vena_eava syndromo probhably
due to metestasis to the mediashnum, Nitrogen mustard relisved
symptoms, and she was active five months after pulmonary resection.

Case 9 —2Alan, 37, had orchidectomy 1n 1050 for teratoearanoms,
followed 1n nine months by wedge resestion of the lung for mefas-
tams. He was svmptom free three months
Lt ol o sopesty sl e 1 o <y

owerer « doubtfo, a n,
e ormed, because at the present time cnough

axpeTence
wide resection outweighs the danger of maling the pedent a reepiratory

e monary Resection for Tuberculosis Report of 40 Gon-
socutive Oases seen between 1936 and 1950 1s presented by
Gustaf E. Lmdskog and F Dana Law ! The purpose of the
operation 18 to remove the prineipal diseased areas in the
lung 8o that a more favorable immunobiologic relationalp
can be established with the remaining mfeetion. Pneumones-

(1) YeleJ Blol & Med 23 474-481 June 1051
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sputum (complieations n 875% and a 37.6% mortality),
resection 15 now regarded es contraindicated for such pa
tients.

Simple Excision in Treatment of Pulmonary Tuberculosls
The common finding of smgle flbrocaleific nodules 1n the
lower and anterior portions of the pulmonary lobes at au
topsy on persons who die of causes other than tuberculoms
proves that tuberculous foei 1n these regions commonly heal.
However, bacilli contaimng particles that lodge 1n the
supertor and posterior portions of pulmonary lobes com
monly induce progressive pulmonary disease. The cardinel
difference 18 that the necrotic focus in the lesion 1n the up-
per portions of lobes commonly sloughs nto its connecting
bronchus, whereas sloughing of lesions seldom ocours m
other areas

Often there are considerable arcas of tnberculous pnen
moma which do not proceed to necrosis These heal by com
plete resolution or sear formation. Other areas undergo ne-
crosis and are irrevermble All necrotic areas tend to slough.
The larger the lesion the greater 15 the hazard, because
orgenization by fibross 18 slow and difflonlt A discharge of
the softened necrotie debris 1nto bronoh: leeds to formation
of the tuberculous cavity, and, smee the necrotie area 18
seldom cleanly sloughed, the cavity ‘““wall” 15 composed of
some necrotic lung tissue This makes complete healing of
cavity by scar formation difffieult and leaves on closure”
of cavity an area of necrotic material surrounded bv scar
tissue with the bronchus plugged only by mspissated debris
at best Such a filled 10 eavity can again become open 1f the
contents become sufficiently flmd to flow down the bronchus.
Pormstence of the unhealed necrotic lesions 1n persons who
have become climeally well 15 the cause of relapacs.

With combined streptomycin and pars-aminosalievhi aeid
therapy progressive clearing of roentgen shadows takes
place to a pownt beyond which stable shadows remain. Tuber
culous cavity formations usually are lost to view with shad
ows of demonstrable mze remaiming Thess changes repre
gent dissppearance of reversible pneumomic areas perms-
tence of necrotic pneumonic lesions and filling in of cavities.

Bernard J Hyan, Edgar 3L Medlar and Edward 8 Welles?

(8) J Thoruole By 23 327-340 Apl, 1052
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tomny has been completed, the patients eondition 1 enrefully as-
Beaaeilfalliﬂweﬂ,thomcophstyhcmﬂedonLAnmnyn’b:m
removed 03 are necessary to obliterate the hemithorax space com
pletely Usually removal of the 2d to the 7th ribs is enough. Nor
ma.\lﬂi the 2d to the Bth nbs are resected from the transverse process,
which is left intast, to the anterior axillary Line. Only the back end
of the 7th b 18 removed to allow the seapula to fall in. A drainage
tabe 18 placed through the th intereostal space poatmorfs and
conncoted with o suction pump The tnbe 18 removed in houre.

One stage pleuropneumonectomy and thoracoplasty was
performed on 15 patients There was no mortality or mor
bidity All patients tolerated the procedure well, none had
empyema or bronchopleural fistola, and sll had negative
sputum cultures after operation The wounds healed by first
wmtention All patients could cough well postoperatively,
and paradoxical respiration has been mumimal Deformitv
was not great.

Thoracoplasty Combined with Resection for Pulmonary
Tuberculosis Wilham S Conkln, John E. Tuhy and Jerome
T Gruismert (Portland, Ore ) discuss 88 tuberculous patients
1 whom pulmonary ressetion and thoracoplasty were per
formed at the same time Most had fer advanced bilateral
disease In six, pneumonestomy was done, in 29, upper
lobectomy, and mn 12, segmental ressction alone or in con
junction with lobectomy There was one postoperative death.
The combined operation seemed to be well tolerated and
the incidence of postoperative complications was low Bron
choplenral flstuls occurred twice Only one patient now
has pomitive sputum and this 1s attributed to pre-existing
contralateral disease The remaining 36 patients (959%) are
conmdered eandidates for permanent arrest of the disease

The combined operation has the following advantages
over resection and thoracoplasty performed separately The
thoracoplasty need not be as extensive or radical as when
it 18 performed before or after subtotal pulmonary reseotion.
Hence, it 1s followed by less deformitv less duturbance of
funetion of the shoulder girdle and probably less dwturb-
ance of respmatory funetion. The extent of thoracoplasty
can be conformed to the mze of the pleural dead space The
procedure can be performed through a shorter 1melaion
thus there 1s leas demage to shoulder girdle musclea. The

(4) J Thorscie Surg 1 371 294 Beptémber 1957
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or permancnt collapse and when there 1 bilateral diseass
presenting nmlateral unexpandable lang or fibrothorax
which precludes desired collapse or opershive therapy on
the contralateral side Areas of merious major tuberculous
discase should not be treated by Qecortication but by eon
comitant rescction or subsequent thoracoplaaty Cawity
bearing areas should not be allowed to re-expand fully
Presence of pleural fluid 18 not considered importent un
less there 18 true empyema, then the operation 18 danger
ouf, particularly 1 nuxed infeetions 1f the offending tu
berculous orgamsms are streptomvein resistant The thick
ness and character of the peel does not necessarly infln
ence the operative result to be expected. Adequate dram
age, o clear airway, chemotherapv and early rebebilitation
chest oxerciscs are important postoperative factors wfin
encmg a successful result

S8tmultaneons Decortication and Resection in Unsucoess-
ful Pneumothorax. Arnold O Riley and Vietor H, Eauntts8
stata that the problem of unexpandable lung after pneumo-
thorax and its complication, tuberculous empyema, i3 &
gerions one Incidence of unexpandable pneumothorax has
been mentioned as 6-109% In abont 50-70% of gll pnenmo-
thoraxes, fluld devolops the irmtating effect of which re
anlte 1n development of a fibrous membrape on the vizceral
and paretel plenras this sometimes prevents re-expansion
of the lung, when pneumothorax treatment is discontinued.
About 15-20% of pleural effusions in tuberculous patients
will finally develop into empyema after pneumonolvsis,
empyema will develop in about 6% This tuberculons empy
ema membrane likewiss prevents re-expansion of the lung
A further serions eomplication of empyema 18 the develop-
ment of a bronchopleural fistula

After discontinuance of the pneumothorax there 18 8
amft of the mediastinum, elevation of the diwphragm, fiat
tening of the chest wall and no re expanson of the lung
This leads to overdistention of the contralateral lung with
asecciated danger of reactivation, dysphagis due to retrac-
twon of the esophagus, deformities of the thorax and limi

tation of respiratorv funotion
Total thoracoplasty and Schede thoracoplasty have been

(8) J Thoracle Bhoy 23 341387 October 1051,
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than a block or segmental resection 1a contemplated After
a short interval, resection of the mvolved parenchyma 1s
done and the healthy portions of the lung are decorticated
I pnoumonectom) 18 necessary, due to bronchial diseass or
destroyed lung, 1t 18 done without prior thoracoplasty to-
gother with resoction of empyoma sac 1f present. Thoraco-
plasty follows, m three to four wecks, to dimiush the sise
of the pleural cavity

Simple decortication of the lung and cheat wall, and occa
sonally resection of a small parenchvmal foeus subpleurally
18 necessary when the ordinary spontaneous tuberculous
plenrisy with effusion is not absorbed as nsnal but goes on
to the development of unexpanded lumg or empyema.

Tha objeetions to decortication have been the fear of re-
ectivation of the parenchymal tuberculoss after re-expan
son and the fear of ohest wall infection resulting from en
termg tobercnlous twsue These complications have been
minimixed by the use of streptomyein and by obtamng com
plete re-expansion postoperatively as soon as poasible

Troauto—Streptomyein and PAS are given for at least one week
and pexieillin for four days preoperatively tion 1s performed
under general ancsthema umng a posterols approneh The sixth
nh is resectad subpertosteally and o short postertor segment of an
adjseent db is also resected if the chest wall is ngid. A cleamage

lano ean ususlly be de;}ﬂ)ed betwern parietal peel and ohest wall,
f)eeortlutmn of the no lnng s done 1n the usual manner while
the lung 1s partially inflated. Areas of disensed parenchyma prem
ously planned for exaision or permanent eollapsa are not deeorb
cated. Exeldon ia then done bv individual hgation technie TWhen
visible bronehiolar openings are present they are repared. Adequate
drainage of both arr and flmd 19 of ntmost importanee mn athi
early aud eomplete re-expansion and assocsted obliterstion o
pleural ce. Postoperatively streptomyen and PAS ireatment 3
continued for a varible fength of fime and pemaiin for 7 16 days.

{The wuthors are wrong in their oplnion that totsl Lhnngj:hﬂy has pot

been successful in the trestment of tubercalous em the contrary
some of us ploneers had about 80 per cent wmc-}ul Tesnlts with thoraeo-

plasty —Ed.

Surgical Aspects of Sillcotuberculosis have scarcelv been
examined because surgeons are not famihar with this dis-
enge and its meidence varies greatly 1n different areas. Of
11 published cases of excimon of pseudotnumors, diagpodis
of sllicoma was not considered in 9 although eticlogie, chni
¢eal and radiologic fastors wers in 1ta favor Such errors are
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eration The other operations dated back leas than g year,
long term results await further evaluation
Pnenmoperitoneum in Tuberculosis § Belbenoit and J
Lov8 (Arras, France) discuss therr expsrience with 100
patients. “Pure’ pneumoperitoneum (without phrente pa
ralysis) may be established alone or with pneamothorax,
thoracoplasty or extrapleural pncumolysis  Radiologieally

Purw” ooeum, with arymmetry from predoodaencs 6f
rlr:m-‘rgf:mcdmmtn (Coml:ydlnlsﬁnduﬂnmdlqlxhﬂm
410037015 1030)

(Fug 45) 1t produces a gaseous subphrenie acecumulation with
symmetrical elevation of the diaphragm and conservation
of 1ts movements Diaphragmatic elevation 18 progressive
Following an 1mtial adaptation period, maximal elevation
1w obtamed snd should be mamntained by regular imsuffia
tions mcressed freguenoy or pressure of msufiations prlo-
duces no farther elevation This procedure 1s valuable (1)

(8) Bev tybern 14 1003 1018 1950






HEART AND MAJOR BLOOD VESSELS

Effects of Hypercapnia and Hypoxis on Response of Heart
to Vagal Btimulation were analvzed m dogs by W Glenn
Young, Jr., W C Sealv, Jerome Harms and Arnold Botwin®
(Duke Umv ) using continuous strong faradic shmulation
on the exposed intact right vaguns nerve under anesthesta.
Varving concentrations of carbon dioxide and/or oxygen
were tested es to their effects on arterial pH and daration
of cardiac svstole While the effects of the faradie stimnls
tion varied considerably from dog to dog, they were con
stant for each individual dog All ammals survived these
drastic mterferences with respiration.

Hvpercapnia, eaused bv breathing 20 per cent earbon
dioxide muxtures with concomitant lowering of blood pH
to between 70 and 66, produced a constant inerease m
duration of eardiae asvstole during vagal stimulation, dura
tion bemng mversely proportional to the pH. As soon as the
dog was given 100 per cent oxvgen, rise ;n pH was accom
panled bv a decrease 1n duration of asvstole during stimu
lation until response beeame normal.

Hvpoxia prodnced by breathmg mixtures eontarmng only
10-15 per cent oxvgen, decreased the duration of eardise
asvetole from vagal strmmlation. Forthermore, this dimm
1shed effeet was mantamned even when hypoma was com
bmed with hvpereapma and low blood pH.

The enhanced effects of vagal shmulation 1n hypereapmsg
are 1n lLine with the findings of Andrus that the turtles
heart 13 more senmtive to vagal stimnlation 1 amd medsoms.
This effect is completelv antagomzed by hypoxia even mn the
continued presence of hvpercapmia This effect eould be due
to the pronounced sttmulation of the adrenal and sympa
thetie svstems that occurs with hvpoxia.

Hvpereapnia, which often occurs in open chest operations,
mav be responsible for mereased vagal tone such as 1s repre
sented by the bradveardia which appears before eardiae
grrest. Hypoxia may be of great importanee m conditiomng
the cardise musele to eventual failure, even though hvpoxia,

(9) Surp, Gypeo. k Otal. 93 §1 35 July 1831
2
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at defibrillation is not advisable muce the heart 1s cyanotio
when cardiac massage begins and usually capnot be defibnl
Iated untu 1t 18 well oxygenated Massage should be rapid,
B0-120 contractions/minute, venous return to the heart
should be supplemented by moderately rapid mtravenous
admimmtration of crystalloid solutions and blood, and cere
bral eirculation mav be mncreased by mtermittent ocelusion
of the thoracic aorta Procaine or pronestyl should be given
intravenonsly to decrease myocardial wrritability The most
relable method of stopping ventricular fibrillation is elec
trie shock which preduces a strong simnltaneous contrac
tion of all in-co-ordinated, fibrillating muscle fibers This
is followed by simultaneous relaxation and after a brief
pause normal contractions usuallv begin. The authors use
an electrie defibrllator (60 civele alternating current from
& wall socket) A current of 15-2 amp., with the eleetrodes
n contact, has been ndequate The electrodes are pressed
firmlv against the anterior and posterior walls of the mvo-
cardium and three shocks of less than one second duration
are thrown into the heart at mtervals of about one second.
In one patient five series of shock were requred. Large
hesarts are more resistant and the strength of the current
must be mereased

Bimple Electrical Apparatus for Olinisal Treatment of
Ventricular Fibrillation 1s explained by Wilham B Kouwen
hoven and Jerome Harold Kav® (Johns Hopkns Umv)

APpARATUS. ~— The power unit conmsty of a 600 watt wolation
transformer which se) ex the grounded power source from the
eurrent supplied to the electroden Attached 15 a eord to the wall
recepiacle with & 120 volt, 60 e 8. nouree. A b amp., 0-185 volt
varishle voltage traneformer ealled a varize mmally set at 130 solty,
18 connected to & foot switch with whieh the surgeon eontrols apph
eation and duration of the deflbrillating shoek. The plug attach to
the electrode eord 15 nserted mn & Twist Tite eonvem:nmd‘c;.dé

8 watt t lamp whieh lights when the foot switch is
bo‘x“onpivl'uhch 31 1 mounted (Fig 46) complete the apparatox

In trestment of ventrieular fibrillation, 1t 1 most mmpor
tant to massage the heart before electrical defibrillation 13
attempted. Defibrillation 1s done by soalang the felt padded
eloctrodes 1 an isotonie salme golytion and placing the
electrodes on the right mde of the right ventricle 1mm

(1) Barpery 30 701 784 Novwmber 1951
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continue vigorous cardiac massages sbout 40 times/minute
until effective spontaneous cardiae contractions ocour

Use of Oalclum Ohloride in Treatment of Cardlsc Arrest
in Patients Jerome Ifarold Kay and Alfred Blalock? (Johns
Hoplans Univ ) found CaCly mjected wto the left ventren
lar cavity extremely usefnl in treatment of ventriemlar
standstull armng spontaneouslv or following sueceasful eles-
trical defibrillation of a heart in ventricular fibrillation, The
calerum 1on hes & direct effect on the myocardinm dunng
standstill, therebv increasing exeitabibty and contractility
of the ventricular muscle This effect 15 sumilar to the aecel
erator stimulation of epinephrine hydrochloride and the
muscular stimulation of digitalis It would seem that CaCly
may be more effective than epinephrine 1o ventricular stand
still or mmpending ventricular standstill during operations
on patients with congenital heart disease

Injection into the left ventmeular eavity appears to be
the route of choice since the eardiac massage forces some
of the golution directlv 1nto the coronary arterzes If the
left ventricle 18 macceasible, an mjection into any of the
other chambers of the heart followed bv massage usuallv
causes cardiac eontractions.

Dosage of CaClg mn cluldren varied from 2 to 4 ce of a
10% solation as a smgle mjection, this may be repeated
after two or three munutes if necessary After imection,
vigorous cardine massage must be continued until an effes

tive beat has been restored.

[With anesthesln and proper attentfon to yentilatlon and the pre-
ventbon xla there will be fewer cases of cardlac arreet.—Ed

Recont Advances In Dava]apn;glt of mmh.nH,Gu;l; 2

d Lung A Bernard J er Jo 1bbon, Jr.,
::d Mulng, &pa(;;"l;t;n‘nl (Jefferson Med. College) developed
an jmproved blood oxvgenator conmsting of mx stawnless
ateel screens m parallel, suspended from a distribntmg
chamber and enclosed 1 a clear plastic case. With this oxy
genator 1n an mproved extracorporeal blood cireuit, cardio-
respiratory functions swere mamtsined m 21 dogs during
occlusion of the venae cavae The mechameal heart and hung
apparatus was maintamed m the ammals for 20-96 minutes.
There were 14 deatbs 7 amimals died of such cbvious causes

g, Otwt. #3-07 102, 1081
?:} Ao, :r".-al.lt #94-708, October "1“31
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sorta, pulmonar stenowis and atrema, pnlmonary arterio-
venous fistula and anomalies of the aortic arch (2) An
acqmired lesion 1n which surgerv may brmg abont moderate
1mprovement 1s essential hvpertension. Congenital lesions mn
which moderate improvement may be obtained are trans-
position of the aorta and pulmopary artery and snomalies
of venous return. (3) Aequired lesions 1n which surgery s
of doubtfal value or switable methods are not fully developed
are coronarv arterial disease, aortic valvular steposs, mn
sufficrency of heart valves and intracardiac tumors. Such
congemtal lesions are anomalous omgin of left coronary
arterv auricular septal defects, Lutembacher’s svndrome,
ventricular septal defects, Eisenmenger's complex and pul
monarv hvpertension.

Most conditions amenable to surgery are of congenmital
or traopmatic onngin. Much progress remains to be made in
acquired and degenerative heart disease Good results, how
ever, are obtained in two acquired conditions, constrictive
pericarditis (usuallv of tubereulous origin) and mitral steno-
s resulting from rhenmatic disease

Improvement in homografting of tissues and forther moth
ods to control infeetion would expand the fleld of cardio-
vascular surgery A bloodless fleld 15 highly desmable. Sue-
cessful development of a pump-oxygenator for mamtainmng
the patient without the fnnctionmg of his own heart and
lungs will allow great sdvances in cardiovasenlar surgery

Oardiac Surgery 1s discussed by RB. O Brock® (London)
from the standpoint of both indrrect and direct operations
on the heart.

Four conditions call for mdirect surgery (1) cardisc
1schemia, (2) constretive pericarditis, (3) aortic coarete
tion and (4) patent ductus arteriosus In general the meth
ods used for cardiae 1schemia—enastomosis between the
heart and adjacent structures and/or encouraging free in
tercoronarv anastomoms—have not proved acceptable In
terruption of afferent sympathetic nerve pathways, however,
erther by resection of the upper four thoracic ganglions or
bv resection of nerve fibers crossmg the aortic areh, scems
promising 1 allaving vascular spasm and pam. Although
the heart is normal m eonstrictive pericardihs, its action 18

(#) Amn. Rey Cull Surpeons Esglend #1113, July 1951
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espeeially 1f associated with marked mitral regurgitation
or aortic disease Svmptoms of pulmonar congestion or hy
pertension (includmng orthopnen, cardiac asthma hemopty
m8 and recurrent attacks of pulmonart edema or “bron
chitis”) and a small or not greatly enlarged heart constitute
the best indications for operation

Cyenotic heart disease caused by arteriovenous mxing
and/or inndequate bleod flow to the lungs from pulmonary
stenos:s 18 umproved by anastomosing a svstemic arterv to
e pulmonary arterv eithor using the subelavian arterv
(Blalock and Taussig) or aortic pulmonary anastomoms
(Potts) However 1t must be realized that excellent as re

Fig. 47 ~—Infondfbala (Courtery of Brock, B 0. 4mm, Roy Ooll

Buwgeons England § lllr‘;:!fr“l’"])
aulte have been, the cvanosms 1s rehieved by shunting more
unoxygenated bleod into the lungs rather than by actually
correcting the anatomic sbnormealities. It 1s to be hoped
that direct attack on the pulmonary valvular stenosis may
restore the heart to a more normal atate The patient’s status
ahould be thoroughly studied before surgery to determne
whether relief 18 possible

Valvalotomy for pulmonary valvular stenosis produces
direot relief of obstruction, Whatever may be the position
of the Blalock and Potts operations in Fallot s tetralogy,
thev shounld not be done in patients with pure pulmonary
valvular stenosw with closed aspta When such an anastomo-
ms has been done im error the situation can be retmeved
by valvnlotomy and closure of the anastomosis. Pulmonary
valvulotomy 1s relatively simple and aafe provided 1t is done
beforo the patient 1 m heart failure or il with a huge heart
and scarcely anv reserve The pulmonary valve 3 ap-
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bo strongly suspected 1n the young person with apparently
normal heart who has symptoms of ctreulatory failure such
a8 ascites pleural effusion, periphoral edema qmiet or
mnfiled heart sounds withont murmur, cardrac borders with
Litile motihity under fluoroscopy, low arterial pressure and
small pulse pressure venous pressure above 15 em. of water
in the arm and possibly 5-10 em igher mn the leg and & low
voltage electrocardiogram with inverted T waves.

Febrile 1llness with perteardial effusion and large cardise
shadow, followed by reduction in the cardiac ares, with
signs of mereasing cardiac failure (aseites, ploural effuson
and mcreased venous pressure) strongly mdicate develop-
ment of heart compression resnlting from contraction of an
inflamed and fibrons pericerdium.

The relentlessly progressive character of tuberculous peri
carditis from 1t8 onset, with chills, fever, sweats and perf
cardial effusion, to later reabsorption, but with evidence of
increamng constriction by an nflamed and fibrous pen
ecardium, demands surgery at the first sign of cardige eom
pression. Whenever such compression ean be demonstrated,
be 1t in the stage of pericardial effusion or 1n the siage of
pericardial contractare, there is great need of prompt esr
diac decompression. In an 11l patient with tuberenlous pen
cardig] effusion such decompression might best be effected
by removal of the left mxth costal eartilage for svacnation
and drunage of the perreardium, followed at a second stage
10-20 days later by median sternotomy and extensive peri
cardiectomy All operative sreas healed per primam (with
the aid of dihydrostreptomyoin) wn five of the authors pa
tients, despite active tubercle baeilli m the pericardimmn.

In constrietive pericarditis the extent and mitg of com
pression by thickened pericardium veries from pateat fo
patrent. To mnsure adequate liberation of the heart all bor
ders of the pericardinm must be freed routinely The pent
cardium must be excised beyond the left, right and mferior
borders with both vense cavae liberated to insure prompt
fall of venous pressure and to obviate a second operahion.
Experimentally constrictzve pericarditis aymptoms bave
been produced by compresaion of the right heart, nferior

snd/or superior venag cavas
Pericardiectomy 18 done by limited medisn sternotomy
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from xiplisternum to mecond intercostal space because it
provides the necessary exposure for extensive decortication
and ensures safer surgery nunder direct vision with lesa dan
ger of mjury to the thin walled and fragple right auricle

Factors in Belection of Uases for Surgery on Heart Valves
According to E Cowles Andrus? (Johns Hoplking Umv)
selection of cages of mitral stenosis 1n which favorable re-
sults may be expected rests primarily on appraisal of the
dynamie consequences of mitral obstruction Physical mgns
of mitral stenosis alope are not an mdication for surgery
However, 1n most cases pulmonary engorgement becomes
progresuve and disabling Operative mortality from mitral
valvulotomy 18 12% or less

Indications for surgery are progresstvely severe dyspnea
on exertion or excitement, cough or pulmonary edema fol
Jowing effort or excitement, sometimes accompanied by the
rammng of foamy, pink sputum, paroxysmal dyspnes at rest
(often at night), orthopneg, and hemoptyms Bleeding ev:
dently occurs from bronehial vein varices which afford
channels between the pulmonary and svstemie venous sys-
tems and 18 a sign of a eritical rse of pulmonary venous
prassure If cardiac catheterization shows the pulmonary
artery pressure to be low (and bv mmplication, not rrre
vermbly fixed) a raised “capillary” pressure will usnally
respond to surgery Dimimshed resting arterial oxygen
saturation sugpgests that fixed changes in the alveolar walls
mterfere with diffumon. Sometimes rapid progress toward
wravermbility 18 made 1n a year or two, particularly after
auricular fibrillation aets n.

Contramdications to surgery are aotive rheumatie car
ditis  bacterial endocarditia, 1ntractable right heart failure
frequent or recent embolism, especially after prolonged
auricular fibrillation, mitral ingnficienev and lemons of
other valves, particulariv aortic stenoms.

Burgical Treatment of Oardiac Valvular Stenosis William
H. Muller, Jr, and W P Lopgmire Jr® (Umv of Cal
forma) operated on five patients with pare pulmonary
stenoms by the method of Brock. An adjustable valvalotome
with three cuttmg blades was used satisfactorily 1 the last

3) M. dmm District of Colmmbia 21 ehroary
sl; Burrery 3013942 Johr xiu: e 108



234 GENERAL SURGERY
two patients, dilatation of the meised valve was aceom

phehed by an expansmble dilating mstrument.
Tromsic—~\With quinidive preoperatively and under evelopro-

d ether the patient is placed in the supine tion
pme’t;:yﬁﬂmmta\;; throg‘gﬁ the left fourth int 11.::;
About 10 ec. of 4% proctine 18 injected mnto the pericardul e g

and
the peneardinm 13 ineised 1 em. aptenor to the phrenic nerve
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TEOINIC,—After the heart 13 exposed, as deseribed above, &
string suture of 00 £ilk on an atraumatie needls 18 placed :b:rg.tma:
annenlar appendage at 1ts junction with the chamber of the axmele.
The auriele is temporarily oceluded by a special nonerushing elamp
and the tip of the appendage 18 excised The finger i3 then miro-
dueed into the auriele, the valve palpated and the finger passed into
the valve opemng, which fx then moderately dllated. The vatvulotome
is passed mto the aundle along the finger {Fig 50), and the antero-
Iateral commiasure is engaged first and divided. The valvulotome Is
then moved to the nght and the posteromedial eommsure s m-
gaged and divided The inased areas are then dilated. The finger is
withdrawn, the purse-string suture tightened and the cnt end of the
sunicle oversewn with an artenal soture

There were three deaths. One died of a pulmonarv em
bolus, another of cardiac arrest at the operating table, and
the third of aurecular fibrillation and heart failure on the
fourth postoperative day All surviving patients have im
proved subjectivelv The most suitable patients for this sur
gery are young people with mereamng exertional dvapnea
and easy fatigabilitv onlv, rather than persons with ad
vanced pnlmovary hypertension. Only aortre insuffimency
severe enough to produce peripheral signs shonld contrz
indiente operation, The authors have not been able to estab-
Lsh definite eriteria for the selection of patients

Burgical Treatment of Pulmonary Stenoxis with Intsct In-
tarventricular Septum. Willn J Potts and Wilham I.. Riker?
(Chicago) performed valvalotomv on 13 patients, aged 23
davs to 17 vears This condition, designated pure pulmonary
stenoss, 18 due to fuson of the pulmonarv valve cusps and
18 not the infundibular tvpe nsnally encountered in tetralogy
of Fallot It is almost alwavs accompanied by low pressure
i the pulmonary artery and poststenotie dilatation. There
18 Iittle evanoms relativelv as compared with tetralogy of
Fallot however in all but 1 of the 18 patients it was visible.
At operation, palpation convevs to the finger a feelmg of
inereased pressure jn the hvpertrophied right ventricle and
decreased pressure 1n the dilated pnlmonary artery, whereas
blood rushing through the stenosed valve produces a pal
peble high pitehed systolie thrill The liver 1s often en
larged and sometimes pulsation 18 present In the patients

on whom cardiac cathetermxation was doue, 1t showed high
night ventncular and low pulmonary pressure Anglocardio-

(1) AM.A Arch Surg 62 YY6-T84 June 1851
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grams were not made of patients in a precarious condition.
Erythroeyte count averaged 6,300 000 The shunt operation
may mcrease the already excesqive sirain on the right mde
of the heart The valvulotome and dilator unsed are shown
in Figures 51-63 . ety
TECENIC— and o e are given preopers
Cyelopro - alu{;rupt)ll}:i’a is used,p:]'lth small amonnts of ether Flmd
and/or blood 18 1njected 1 the saph vem as ry The
patient lies on a water mattress, the tempernture of which 15 regn
lated %o that when ho becomes more eywnotie, & eooling effect can
be produeed, this lowers the rate of oxygen consumption and thus

{ - et S e
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ne af Pvlu. w z.dlld mphw L AMA Arch Bary, $2:776-784

Jome 1981
lesaens hypomn, A reetsl thermoeouple allows contmnous observa
tion of body tempernture.

A curved submammary nasion is made beneath the left nipple
{Fig 51, 4) The pectoralls major muscle is reflected and the
chest 1s entered through the third tntercostal space (B) The second,
third and fourth ribs are cut at the costosternal jmetion. Five es
of 1% proemne hydrochlonde is introduced into the pemeardium
through a xmall operung and left in the sac for five minntes. The
peneardium is then opened longitudinally anterior and paralle] to
the phrenie nerve

Two ee of 1% proeawe is injected 1nto the wall of the nght
ventriele at the mte chosen for introduetion of a valvulotome. Two
holding sutores (largo bite) of 4-0 Deknatel mik on & curved
seaged-on no. 44 needle are mtroduced mto the wall of the nght
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venincle, A tiny transverse ineiion 18 made part way through the
musonlature between the sutures. The valvalotome, completely closad,
18 thrust 1nto tho nght ventrcle and gmded to the stemofic valve
bv palpation (0) The approximate dlemeter of the eonstrieted
pulmonarv artery 18 estimated by direet vimon and palpation. The
valvalotome 18 opened to that mze (Fig 55, E), thrust through the
fused pulmonary valve and withdrawn into the ventrieular ehamber
(F) Itas then elosed and withdrawn. The index flnger eontrols bleed

rig. —Surgial technie for pulmooary stenosts with intect interventriculer
e Sad femee] palimcrary vaive. ( J i
Arch. Swrg 83 776-784 June 1081)

e dilator 18 mtroduced () #nd opened as widely as the
t;.em:;hiftbthe pulmonary artery allows (H) The dilator w closed
(I) and withdrawn after insertion of satures foermpt.ly clonng
the ventrienlar inamon The pencardial sao 1s left open near the
apex to prevent acenmulation of flnid. The ehest 15 drained through
the fifth interspace. The wound 1s elosed 1n layers.

Results were excellent m 11 patients and faurr m 1 In
one infant the heart stopped beating on the operatmng table

and he died.
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cloved delator Clowing ddator
before

3§ —Bugice! techale for palmossry sirmosty (cont. Coortery of Pottx
W oI, ast Rker W L. ADLA Arch Sarrg. 62 776784 )—)t. ")

Burgery of Mitral Btenoxis III. Finger Fracture Valvulo.
plasty According to Dwight E. Harken, Lemis Dexter, Lan
rence B Elhis, Robert E. Farrand and James F Dickzon?
(Boston) the major leaflet of the nutral valve exercises a
baffle effact or acts as & watershed in the cutBow tract of
blood to the sorts, whereas tho lesger leafiet has no such
fanction Major leaflet defects are badlv tolerated becanse
of severe regurgitation, whereas defects of the lesser leaflet
are well tolerated There are four factors m closure of the

t2)  bun Swry 1341722742, Octaber 1951
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mitral valve (1) a simple flutter valve mechamsm of closing
the mitral leaflets during systolic elevation of pressure 1n
the ventricles, (2) sealing by broad appomtion of the mdes
of parachute like leaflets, (8) torsion of the chordae ten
dineae, (4) contractihity of the annulus of the mitral valve
The flutter valve closure mechamsm is re-established by
mutral valvuloplasty The second and third mechanisms may
be restored to a greater or lesser degree, depending on ex
tent of the pathologic process at the time of surgery Ex
tent to which the fourth mechamsm operates in diseased
valves has not been determined

In the type 1 pathologic process there are bridges of
fusion between tho major and minor leaflets that constitute
e rigid zone which 1s in contmumty with a sular mgid
marginal zone around the hps of the stenotic orifice. There
may or may not be caleific deposmits in these areas The
chordae tendineae and papillarv museles are normel The
major leaflet 18 mtact and 18 usually flexible 1n 1ts proximal
two-thirds Valvuloplasty can correct stenoms by breaking
the anterior and posterior fusion bridges, which releases
the lcaflets so that they swing freely on the flexible proximal
portion. Minor degrees of rogurgitation are also corrected.
Over 80% of mtral stenosis is of this tvpe In type 2 &
umform fusion presents an elastic funnel formation with
extension of the process to the chordae tendineae They are
shortened thickened, fused and may even form a secondary
stenotic opening Finger fracture valvuloplasty is usually
not applieable and incisional valvuloplasty with valvulo-
tomes must be done Stenoss of either type 1 or 2 mav mn
volve orifices of mmilar size but nevertheless be associated
with different degrees of regurgitation, depending on the
direction that the mitral opemng faces. If the funnel 18
turned toward the ventricular wall, the openmg msay be
closed 1n systole by the myocardium and thus prevent re-
gurgitation. ¥ the mitral orifice pomts into the outflow
tract it will scoop blood mn svatole with resultant regur
gtatron.

Tachycardia must be avoided during surgery If necessary
025 mg prostgmm® may be given mtravenously To pre-
vent hypotension, blood transfusions and intravenous ad
mimstration of neosvnephrine® mav be of value ECG s are
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mtral valve (1) a mumple flutter velve mechanism of closing
the mitral leaflets during systolie clevation of pressure m
the ventricles (2) sealing by broad apposition of the mdes
of parachute-like leaflets, (3) torsion of the chordee ten
dineae, (4) contractility of the annulus of the mitral valve
The flutter valve closure mechanism is re-established by
mitral valvaloplasty The second and third mechanisms may
be restored to a greater or lesser degree, depending on ex
tent of the pathologic process at the time of surgery Ex
tent to which the fonrth mechanism operates mn diseased
valves has not been determined

In the type 1 pathologic process there are bridges of
fusion between the major and minor leaflets that constitute
a nigid zone which 15 1n contmmty with a mmilar ngid
margnal zone around the Iips of the stenotic orifice There
mav or may not be ealeflc deposits in these arcas The
chordae tendinese and papillary muscles are normal. The
major Jeaflet 18 intact and 18 usually flexsble 1n 1ts proximal
two-thurds Valvuloplasty can correct stenoss by breaking
the anterior and posterior fusion bridges, which releases
the leaflets 5o that they swing freely on the flexsble proximal
portion Minor degrees of regurgitation are also corrected.
Over 80% of mitral stenosis 13 of this tvpe In tvpe 2 2
uniform fusion presents an elastic funnel formation with
extension of the process to the chordae tendineae Thev are
shortened thickened, fused and may even form a secondary
stenotic opening Finger fracture valvuloplasty 1s usually
not applicable and ineizional valvnloplasty with valvalo-
tomes must be done Stenoms of either type 1 or 2 may in
volve ortfices of similar size but nevertheless be associated
with different degrees of regurgitation, depending on the
direction that the mitral opeming faces. If the funnel is
turned toward the ventricular wall, the openmg may be
closed 1n svstole bv the myoeardium and thus prevent re
gurgtation. If the mitral onflce points mto the outflow
tract 1t will scoop blood 1n svstole with resultant regur
gitation.

Tachycardia must be avoided during surgery If necessary,
025 mg prostigmm® may be given mtravenously To pre-
vent hypotension, blood transfusions and mtravenous ad
ministration of neosvnephrine® may be of value ECG s are
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#18 recurs since the leaflets are apart longer 1o diastole than
they are together in systole

Of 86 patients who had various operations for mrtral
stenosis 71 had finger fracture valvuloplasty The patents
were clasgified m four groups Group 1 and 2 patients had
mild symptoms In group 3 patients the disability was pro-
gressive, with mereasing dvspnea, hemoptyms, chest pam,
pulmonary edema, palpitations, tachveardia snd enlarged
liver Group 4 was the termmal group, they had right ven
tricular failure, elevated venous pressure and enlarged liver
Manv had had emboli, were 1n auricular fibrillation and hed
poor Iiver function One of the 37 patients 1n group 3 died.
Of the 34 patients 1n group 4, 17 died Clhimical results in
group 3 were dramatic and the operation is beimng considered
for those 1n group 2

Contramdications of surgery are actrve rheumatic cardits,
maultivalvular disease, severe mitral regurgitation, and eortic
stenosis and regurgitation.

Valvotomy for Mitral Stenosis Further Report on 100
Oases, with detailed analvas of the first 50, 18 presented by
Charles Baker R C Brock Maurice Campbell and Paul
Wood3 (Guv’s Hosp., London) Before surgery sll were sen
ouslv disabled Patients with mitral regurgitation or aortie
valvular disease as predominatmpg were not included, al
though such lesions were additional i 5 of the 50 At least
18 had had congestive failure four fifths were aged 25-45
Patients under 25 must be cautiously evaluated to ehmmate
rheumatic astivity Patients past 46 were considered poorer
nisks Aurieular flbrillation greatlv enlarged heart, previcus
embolism and calcification of the mitral valve did not con
tramndieate surgerv However auricular fibrillation and
lengthv congestive failure mdicate that the ideal time for
help by valvotomy has passed Cardine catheterization with
measarement of mght atria]l pulmonary artery and pul
monary capillary pressures and cardiae outpnt at rest, and
measarement of pulmonary artery pressure and cardiac out
put durmg standard exercise test waa performed on 99 pa
tients. Catheterization studies were also performed post
operatively

Surgieal results were good or excellent 1n 32 of the first

i (3) Bt M. J 110431055 3y 17 1952
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and proesmine 18 injected subepicardially around the base of the
auricular sppendage Two purse-stnng sutures of silk on atraumabie
needles are placed well down on the appendage. Precommi
are then made with needles in the pulmonary artery

eft auricle. A nonernshing elamp is placed on the annele and thy
tip is amputated to permit introduction of the right forefinger and
the Bailey-Glover O'Neill eommussurotomy knife, which for ressont
of hemostaxis Is passed through an opening in the palmar surfses
of & second rubber glove and ont through the opened end of the
glove finger Bleeding from the auriele 1s prevented by tightemng
one of the purse-stnings around the opcrator’s finger BI from
the hole in the outer glove from which the knife emerges is con

¥ig 8o ) —#ix fngered glove for nee with eommisrotowy guillotine.
Sormes trmoel which Jmife i teserted.
(Mmﬂ of )ﬂmuAmumpmqu Beptemaber 1951.)

rolled by ad a mxth finger to the onter glove (as designed by
Dr Edw-{.rd liin{lunn&n) 1n the region between the thenar emmnente
ind the forefinger, forming a tunnal through which the knife is n
serted and to the end of which a tight lignture 1 apphed (Fign
% and 67

With Lh)a finger in the auriele and tho purse-string tightened,
he mitral onfiee is explo; regurgitation 1s detected and the gen
ral charaeteristies of the viave, wneluding caleifieation aro noted
[he degree of eecentnicity of the valve opening gives the imiiuﬁu;l;
‘or medial or laternl commissurotomy or both. Before the k:nif‘:m1
med, cantionn attempts are made to fracture the commissures i
he finger The elosed guillotine is inserted in the valve with e
1and in eomplete supination. The guillotine 18 opened and the bl
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snd proeaine is mnjeeted subepreardially around the hase of the
auncnlar appendage Two purse-strng sutures of silk on atraunat
necdles aro placed well down on the appendage. Precommissurotomy
anm are then made with needles in the pulmonary artery and
eft auriele. A nonerushing elamp fs placed on the suncle and the
tip is amputated to permit introduetion of the nght forefinger and
tho Baley-Glover O Neill eommussurotomy knife, whieh for reasons
of hemostans 18 passed through an opemng in the palmar mnface
of a second rubber glove and ont throngh the opened end of the
glove finger Bleeding from the auricle 18 prevented by tightemng
ono of the purse-strings around the operator's finger Bleedmg from
the hole in the outer glove from whieh the kmfe emerges 1y con-

Fe o7 forme tmnel throogh wiich knifs i toseted
B e T T . VT To1 apteaber 1991

by
od by adding & sxth finger to the onter glove (as desmgned
g:HEdwird R. Munnell) in the regon between the t.heﬂ.lk-!‘nua:ﬂ-!zml:
and the forefluger, formung a tunnel through which the eda(ﬂst
serted and to the end of which & tight ligature is appls
56 and 57

‘einth th)e finger 1n the auncdle and the purse-stning tightened,
the mitral oriflee is explored, regurmitation is detected snd thﬂmﬁ
eral charseteristies of the vlave, mneiuding eslerfieation, are N
The d ofwemtﬂﬂtyofﬂleﬂﬂwopmmggvm thumdlﬂhuhh
al or lateral comnﬂuurotnmy&«:r bot.h..‘-'J efore the b
used, cauty ttempts ars made to fracture the
the flnger D"Il'.he.clmgl guillotine 1s inserted 1n the valve with the

di
hand i eomplete supmation. The guillotine 18 opened and the blade

for m
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of the heart The right pulmonary vems are affected about
twice as often as the left ones The superior veng cava h
the commonest pomnt of anomalous entry Other points of
entry 1n order of frequency are the right auricle and left
innominate vein Less commonly, anomalous pulmonary
veins dramm into the coronary mmnus, inferior vena cava,
hepatic veins, azygous vein, left subclavian vewn and anoma
lous left superior vena cava

The usual anatomic structure of the completely transpossd
pulmonary venous system 15 as follows. The superor and
mferior pulmonarv vems on each side form a common
trunk. Thi trunk 1o turn umtes with a similar trunk on
the opposite side to form a common veasel, which enters
the right auricle or one of its tmbutamnes

Partinl dramage of the pulmonary vemns into the right
mde of the heart 18 entirels compatible with Iife Total
anomalous drainage 18 not tolerated well Partial transpos-
tion is hikely to be associated with a patent foramen ovale
and complete transposition must be accompanied by a patent
foramen ovale or by & common auricle 1f Iife is to exist. In
partial transposition diagnosis may be extremelv difffenit,
whereas 1n complete transpostion 1t may present fewer
problems During cardiac catheterization the catheter passes
directly into the right lung fleld from erther the supertor
vena cava or right auricle Complete transposition mav be
suspected when oxygen content of the blood in the right
aurzcle, right ventricle and a peripheral artery are the same.
Angiocardiography may be of value 1 demonstrating other
deformities such as septal defecta but the anomalous veins
are usually not disclosed

If anomalous venous dramage 1s on the left only the
anatomic relation of the left auricle to the pnlmonary vewd
on that mde makes anastomoss feamble between the two
gtructures. When there is complete anomalous drainage the
sams relation 1s present between the left anomalous venous
trunk and left aurrcle and a similar apastomosis mav be
carried out At the same operation or 1n a later one the op-
poaite side might be explored the common point of anomz
lous entry closed and the entire pulmonarv venous returh
directed to the left gurcle

Yhen the veins are transposed only on the right, the
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problem s greater The utlal exploration shounld be per
formed on the left regnrdless of which veins nro thought
to bo transposed, heeause it {3 fmpossible to be snre of the
configuration on the left 1f transposition of the veins on
the right is demonstrated before the operation, at Teast
partial trausposition of those on the left must be present
to produce severe symptoms Anastomosis between anoma
lous vight pulmonarv vems and the posterior napect of the
left auriele, or homologons graft of vein or norta, is not

gup Vama cave

Fix 30 —Amasomosls for tramwtowiilom of Plosonary Coarts
W, I A e A Ti00e 207 Oevaer TToaTy Y T (Courtew ot Mulier

technicalls feasible When only one veln enters the right
auriele, operation 1s 1mposuble

It 13 difffeult to predict the long term beneflis a patiant
with complete transposition of the pulmonary vewns might
derive from surgery Duration of hife would be mmilar to
that of a patient with a large atrial aeptal defeet The
patent foramen ovale might become smeller with the 1n
creased venous return to the left suricle

Casn 1 —Qir}, 4, had frequent upper iratory infeets 2590~
elated with evanosis, congestive heart ?:’Fl’nre 3& p?orozem;e
toleranee Examination revealed an enlarged heart, clubhing of the
fingers and toes, and cyanomn Dunng eardise eathefenzation the
catheter entered the pulmonarv ven. Fluoroseopy revealed enlerge-
ment of the hilar vemsels with vigorons expanale pulsations. An EGG
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revealed prononnesd right axis deviation, Complete transpomtion of
thekﬁulmonury vens was diagnosed when oxygen content of the blood
in the nght suricle, nght ventricls and femoral artery was shown
to be alightly over 14 volumes/100 ce. At surgery a large pulmonary
ven was found to be draimng both lobes of the lung It did not
drain into the left aunele but toward the nght amiele. Ansstomosis
was made between the mde of the pulmonary venn and the end of
the left aurienlar nppendage. Postoperatively, she did well, was no
longer cyanotie and exerciso tolernnce greatly increased. Six months
Iater she had bronchial pneumonia of the left lung, from whieh she
completely recovered.

Cise 2—Woman, 25, bad a fonr history of severs exerhional
dyspnea. She was poorly nounshed and developed, the heart was
enlarged to the left, and a chastolie and systolie mormur eould be
heard over the sceond and third intercostal spaces to the left of the
sternum, X rays revealed enlargement of the right ventrele and
pulmonary artery, with prominent vascular markings 1 both lmng
flelds. Dunng eardise ecathetenzation the catheter passed directly
from the superor vena cava into the nght lung ﬁerd. At surgery,
complets tran tion was found. A large vein drmining the upper
part of the nght tung eonld be seen entenng the superior vema av
The pulmonary artery was very large. A large m r vein was
found draining the upper part of the left lung and pasing posts-
nody into the right auriele. The end of the left suneular appendage
was anastomosed to the mde of the left superior venons trunk (Fig
58) She withstood the proeednre well but cied suddenly 10 hours
postoperatively Autopsy was not performed

Treatment of Coronary Artery Insufficiency by Implanta-
tion of Internsl Mammary Artery into Left Ventricular
Myoocardium. Arthur Vineberg® (AloGill Unrv ) has exper
mentally proved that the internal mammary artery cen,
after implantation, earry the ciroulation of the left ven
tricle When the internal mammary artery 1s inserted 1
the ventricular myocardium, 1t forms new arterial branches
which anastomose with the left coronary circulation. When
thig occurs, the heart lives by infaretion following ocelumon
of the anterior descending branch of the left coronary ar
tery Animals which survive higation of the anterior de-
scending branch of the left coronary artery erther die or
develop mfarction when the mplanted internal mammary
artery is occluded.

Anastomoms 18 most frequent when a short segment of
artery 1s freed from the chest well, when the internal mam
mary artery 18 placed in the inner two thirds of the myo-

(8) 1 Thomeic Swrg 23 (2 44 Janmry 1052






260 GENERAL SURGERY

treated bv exeision and primary anastomosis Tnstead, the
abnormel portion of aorta was removed and an arterial
homograft mserted In most patients with coarctation the
aorta can be reconstructed, but four situations require graft.
(1) If the narrowcd segment 1s several centimeters long, 1t
cannot be completely exeised with any hope of approx
mating the remaining ends (2) If the constriction 15 short
but the aorta above and below 1s rigid and nelastic 1t may
be difficult or mmpossible to bridge even a short gap by
primary anastornosis (3) Anv aneurvsm of the aorta orin
tercostal arteries, must always be removed, as threat of
rupture 18 probablv a greater hazard than coasrctation it
self. (4) Occasionally, surgical injurv to part of the eorta
or 1ts major branches might require sacrifice of a long seg
ment of aorta Experiments indicate that the inserted artery
may not last indeflnitelv, but instead forms a scaffoldmng
or mold along which the host builds a new intime, adventitia
and possibly a rudimentary media

Graft has been found necessary in one of every mx or
seven coarctations. Men, with thewr greater aortic rymdity
and neidence of aneurvsm, have needed grafts more often.

Sixteen patients were treated with fresh autopsv grafts
preserved under sterile conditions in modified Tyrode'a so-
lution contaimng 10% human serum and 1% gloeoss, buf
fered to maintam pH near normal phymologic level. These
had been stored from a few days to five weeks at 24 C
For three patients no fresh grafts were availgble and ves-
sels frozen in COg smow and stored in a CO, relrgerator
at —60 C for 2-72 davs were used. After freexng in CO:
they were sterilized by x ravs. Fresh fluid stored grafts give
somewhat snperior longer lived results than frozen graftt

A graft ghould be as large or shightly Iarger than the
sorta beesuse 1t tends to shrink, It should be handled deli-
cately The upper anastomosis should be done first, so that
excess graft can be trummed when the lower part 1s sutured
The anastomoses should be made with interrupted matiress
stitches of 5-0 Deknatel sk (Figs. 59 and 60) There should
be no tension on the suture lines The graft is then covered
with parietal pleura Anticoagulants are not used post

operatively
Among 19 patlents, 2 died, both on the fourth day of
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Coarctation of Lower Thoracfc and Abdominal Aorts Im-
mediately Proximal to Oelisc Axis Frank Glenn, Edward
B C Eeefer, David S Speer and Charles T Dotter$ (New
York Hosp ) anastomosed the splemue artery and the prox-
mal thoracic aorta m a patient, 19, with coarctation of the
distal thoracic and proximal abdommal aorta partially m
volving the eelizc axis, a berry anenrysm of the right renal
artery, Recklinghausen’s disesse, congenital absemes of
vagma and utermme hvpoplasia. She had been hypertenmve
for many years, with decreased arterial pulsation m both
legs, blood pressure wwas 220/176 before svmpathectomy in

Fig. 01 tive loelsion minth rih resected. (Coutiesy of Glesn, Fo  oF
Burg., Qyoes. & Obet. 94 8561 560 May 1§52)

1948, 235/120 before anastomosts 1 1950 and 140/88 twelve

months Iater e
Tromo.—After & left thoraeoabdominal incimon (Fig 61),
left diaphragm was meised from costal attachment to sortal leﬂ'
ture. The spleen was un;ed and z.h}% lpelgel)ﬂa“lrterympnpm ot

anastomosis with the thoraeie aorta + sortie o
vras 10 12 em. long and 0.8 cm. wide. T emnnmn.lixeddunlpvﬁ
could ba felt entering the region of the eeline axis and its regh o3
viscera. The proximal sorts was dissected free without dimioﬂm
the 1n muscles, A Poits clamp was Eﬁl“;ﬁl aronnd the I-Du“
and an end-to-side mj.ﬂumﬁﬂ;s‘-ﬁeﬂormed { 63) After Mblﬁ
splenie artery distended n and & good thrill was palpe
The diaphragm was then rep

lgostgpentlvely the patient improved climeally and A%
sortogram with catheter mserted 1 the left brachial nrteli’;'
showed blood flovmg out the aortosplenie anastomoris

(9) Buryg. Gymec & Obet 94 301509 May 1938,
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the chest and returming through the splenoceliac junction,
since 1t fllled from above downward

Diagnosis and Treatment of Superior Vena Cava Obatruc
tion. Karl P Klassen Neil ¢ Andrews and George M. Cur
t1s® (Ohio State College) state that gradual obstruetion of
the superior vena cava produces a svndrome charasterized
by venous distention and edema of the head, neck and upper
extremtties The commonest causen are primary endothorseie
malignant growths, svphilitic ancurysms, mediashmtis and
lToealized plilebitis with thrombus formation. Patency of the
azyvgos vein major tributam of the superior vena eava
must be considered 1n the problem of superior vena cava
obstruction and establishment of collateral eirculation, Oc
clusion mav occur above the azvgos vein with patency of
thig vessel and the proximal vena cava which results in
venous return from the upper portion of the body passing
by tributaries from the subelavian vem to the arvgos
hemiazy gos svstem and thence to the nnobstructed portian
of the supertor vena cava and from there to the right
auricle

Occlusion may occur at the junction of the mxvgos vew
with the vena eava which effectrvels prevents all return of
blood by wav of the superior vena cava the azvgos hemia
zvgos svatem forms an important channel with reversal of
its normal flow The obstruction may oceur proximal to the
entrance of the axvgos vein, which effectively blocks venous
return to the auricle and blood returnmg from the upper
part of the bodv 1s shunted from the superior vens eava
directls 1nto the axvgos-hemuarygos system to the inferior
vena cava. Although the arvgos hemiazygos system 1s the
major collateral pathway for the flow of blood from the
superior Yena cava to the inferior vena cava in this syn
drome other pathways mav develop (Fig 64)

Bronchogenie carcinoma arismg i the right upper lobe
may directly involve the superior vena cava Carcinoms 11
other parts of the lung mav metastasize to the pentracheal
Ivmph nodes and involve the vein. Tuberculosis and Iym
phomas mav produce compression scarifleation or throm
bowis of the vein.

Venous pressure determinations of both upper and lower

(9) AMA Arch Sory €3 311318 Beptember 1951
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two patients, surgery was mmpossible Exploratory thoraeot
omy was done 1n tno patients, but at surgery 1t was evident
that massive nvasion of the mediastinum had precluded
1solation of the supcrior vena cava for the purpose of de-
compression or any shunting procedure In one patient with
noperable neuroblastoma and one with noperable caruinoms
of the thvimmus, conspieuous reduction in vonous pressure
was noted after xray therapy A patient with pulmonary
teratoma near the superior vena cava had no symptoms of
obstruction before surgerv, but surgery probably saved her
from the obstruction. In one patient with ancur) sms of the
ascending aorta and the ynnominate artery with compresaon
of the superior vena cava, surgerv was umpossible One
patient had a bandhke econstriction of pericardium abont
the superior vena cava, after section of this band, symp-
toms were completely relteved, and venous pressure was
decreased 1n the upper extremities. In one patient, thrombo-
818 of the superior vena cava was diagnosed one month after
sover¢ traumsa to the face and right shoulder At surgery
the vemn was thrombosed and the elot was not removable
Mediastinal decompression produced no elmieal mmprove
ment. In a patient with complete obstruction of the superior
vena cava, x rave revealed a caleified peritracheal Iymph
node 1 the region of the vemn, At thoracotomy the lymph
node was medial to the arygos vein and near the vena ¢avi.
There was much mediastinitis Removel of the Iymph node
revealed destruction of the proximal portion of the afyges
vein, A vemn graft was placed between tho azyges vem and
the intrapericardial portion of the suporior vena cava. Symp-
toms were relieved, and venograms six months later demon

strated the patency of the shunt and indicated the return
of blood from the upper extremities to the right aunele
by this newly formed channel.

Diseases of Superior Vens Oaval Bystem with Special
Uonsideration of Pathology and Disgnosis J Ross Veal and
Nicholas J Cotsonas, Jr1 (Georgetown Umv ) studied 157
cases. In obstructive diseases of the muperior vena cava or
any of its man tributaries, the superfleial vewns diate
quekly and & distinctive pattern formas one of the important
signs m the diagnosis and localization of the mte of obstrut

(1) Surgeey 31 113 Jamuary 1953
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tion. The four cardinal signs of acute obstruetion of a major
vein are venous engorgement, cdemna evaosis and pan in
that portion which is drained 1y the accluded vein Meas
urement of an elevated yvenous pressure in the arms and
normal yvenous pressure m the femoral vcins establishes the
diagnoxia of obstruction of the superior venn cava and/or
both innomimate veinx, Demonstration of a high venous
prexsure i one arm with normal venous pressure the
other extremities confirms the dingnosis of obstruction of
the axillarv and subelasvian vewns and/or the mnomnate
veir on that mde onlv  hstention of the internal jugular
veins and/or hvpertension of these veins distinguishes in
nominate obstruction from oeclusion of the axillamn and
subelavian veins The exeruise test of the mvolved hmb will
give additjonal information in these obstructions for the
venous pressure rises after exercise if the vein is obstructed
In the normal patient or the patient with congestive heart
failure venous pressure falls 1 response to exereise of the
limb Phlchography 1s useful in demonsatrating the point of
venous obstruction and extent of collateral cirenlation and
mav be important In differential diagnosis of the cause
Malignant neoplasms usualls are shown to produce com
plete obstruction and dilatation of the supcrior vena cava
1n situ, whereas aneurvams of the arch and ascending aorta
cause obstruction of the superior vena cava bv displace
ment and compreasion In thin series the various segments
of the system were imvolved mn the following order of fre
quenev axillarv and subelavian veins (58 cases) supertor
vena cava (50), brachial vemns (14) mnominate vemns (11)
and jugular veins (4) Causes of thrombosis were malignant
neoplasms, local infections, compression from aneurvams,
thrombosis resulting from venous stasis in congestive heart
failure and some cases were associated with effort (tragma)
Only the patients witlr stasis venous thrombosis and reptie
thrombophlebitia had pulmonary embolsm Pemeillin was
effective 1n szeptic thrombophlebitis and pulmonary em
bolum. Fourteen of the 18 cases of septie thrombophlebitis
were 1n herom addiets who admmistered the drug into an
arm vem without gterile preeautions. In seven of these the
:{::’hmpnnte vein was ligated proximal to the septic throm
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Penetrating Wounds of Heart Report of 81 Onses Aubré
De L Maynard, John W V Cordice, Jr, and Fmil A. Nae
lerio? (Harlem Hosp, New York City) prefer pereard:
otomy and primary cardiorrhaphy to conservative manage
ment by aspiration Of this serres, 21 patients died before
surgery of 61 operated on, 85 survived Survival depends
on development of acute perleardial tamponade relief be-
fore the nocuous effects of tamponade caunse death and pre
veatron of recarrence Acute perreardial tamponade limits
hemorrhage prevents volummous blood loss and saves Iife
in early pheses of injurv If prolonged, however, intrapen
cardial pressure prevents fllling the heart and death ensues
from cardiac compression A tamponade mav be rapidlv
fatal or may be prolonged 10 hours or more without death
Clottmg in the pericardial saec may prevent further blood
loss or constant or intermittent blood ejection from the perr
cardial wound msy reduce pressure Sometimes the tam
ponade stabilizes and recovery without surgery and Iater
constrictive pericarditis may result. Aspiration may occa
sionally be as effoctive as deflnite therapy

Chmeally common to all heart wounds 1s shoek. All whe
died before surgery were moribund or in deep shock wher
first seen. Of those operated on, 98% with myocardia)
wounds were 1n shock. All wounds over and around the
cardiac area should be suspected Tamponade produces div
tant, mufled or barelv audible heart sounda, X rays show
dimmished or apparently immobile cardiac shadow Explors
tory thoracotomy is done immediatelv if sufflcient clinieal
date suggest heart mjury

Of 61 patients operated on, 12 had pericardial wounds.
49 myocardizl wounds and 52 tamponade Nearly alwayx
the percardial sac was filled with clotted blood. Althongh
unrelhieved progreasive acute tamponade s fatal, many pe
tients survive for hours Of 20 patients who did not reach
surgery 12 had no tamponade

The first presurgical step 1 prompt management of shock
by rapid intravenous infusion of phvmologie salme plams
or both to increase venous pressure and counteract riss I
arterial pressure due to tamponade Oxygen is given imme-
diatelv Next, sucking chest wonnds are temporarilv closed,

(2} 8., Qrmec. & Obet. 94 805018 May 1958
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from the cardias wound, respiratory obstruction, tenmon
pneumothorax sepsis, infection of stab wounds, and many
extrathoracic complications Early postoperative deaths were

Fix, 08 —Diglial occluwion and fmtion, of woands for extwre  (Ooartery of Mar-
mani, A, DeL. af  Burg, Gynec. & Obst. 941605818 May 1951)
due to uncontrollable hemorrhage, hypoxemia, anoxemis,
ancsthesia, shoek and technieal surgieal failures.

Aspiration alone is not good defimtive therapy unless
surgical facilities are inadequate for pericardiotomy and
cardiorrhaphy

Poreign Bodies in Heart Indications for and Technio of
Bemoval with Temporary Interruption of Oardisc Flow
Henry Swan James H. Forsee and Edwin M Goyette?
(Denver) state that removal of foreign bodies in the heart,
which either enter 1t directly or are embolic by way of
distal vessel, 18 indicated :n (1) patients with evidence of
permstent or recurrent sepsis as mamfested by fever, len
kocytoms, positive blood cultures, septio or bland emboly
recurrent bouts of pericarditis or evidence of progresuvo
myocardial damage or dysfunction, (2) patients, with or
without svmptoms, in whom the foreign body elearly lies
free m a heart chamber or impinges on a valve leaflet or
myocardinm during cardias activity, and (8) patients with
intractable cardiac neuroms related to foreign body Contra
mdications to elective removal meclude (1) foreign body
under 3 mm. 1 diemeter (2) asymptomatio patients with

(3) Amn Moy 135:314-313 March 1951
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forelgm body definitely lying entrrelv within the my ocardy
um, and (7) asvmptomatie patients without definite indi
cations for intervention

Foregn bodies behave mecording to location These free
in a chamber tend to embolixe, those within the mvocardium,
1f uninfeeted, soon become enclosed m a fibrous eapsule and
do not tend to mgrate or wmure adjacent myocardium,
those impinging on msocardium or valve leafict cause ero-
sion and faver bacterial invasion and myocardinl destrue
ton

Under entrent surgieal conditions, with advances in an
esthesia transfusion, antibioties and technle, the deliberate
removal of intracardiac foreign bodies presents slight mm
mediate mortality rsk

Angiocardiopraphy with patient i left anterior oblique
position 1s the best means of identtfving the anatonuce loca
tion of radiapaque foreign bodies

Wide inemmon from foarth interspace from anterior axil
lery line on the right to anterior axillary line on the left
with sternum divided exposes the entire surface of the per:
cardium and gives wceess to all chambers and surfaces of
the heart Temporarv interruption of blood flow to the heart
by commpression of the venae cavae for a minute or two
allows miracardiac mampulations in a dry field and faeill
tates removal of foregn body

PERIPHERAYL ARTERIES

Enrgical Therapy of Acuts and Ohronic Arterial Oocclusion
15 determined by pathogenesis of the arterial block and by
the setting of the episode Jere W Lord, Jr.4 (New York
Univ ) indieates that sndden arterigl block may be (1) em
bolse, (2) thrombotic (3) trapmatic or (4) spasmodic n
orgin. Embolie arterial ocelusion 1s seen 1n patients with
mitral stenoms and chronie auricnlar fibrillation or m those
with myocardial infarction and concomitant mural throm

bue The thrombotic episode usually occurs m
advanced arterioselerosis Personn with

(4) Ball Sew York Acad. Med. 21259274 April, 1882,
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Arterial occlusion may be treated operatively or nonop-
erativels, depending on diagnosis and other related fectors
Embolic cages should e operated on 1if seen withun 10 hours
of onset, 1f the obstruction 1s in the aorta, 1liae or femoral

—Reflsction of from claviels wobclerim wwcls, F
Fe. o7 (e ) Bt ot camicte with

" h U saw
(Courtear of Ia':d,jk‘l W..(r}'ml]nlL New York Acad. Med !l'ﬂl? 274 Apel, 1081)

o
I R P s S T M i i S
artery and if the patient s general condition and ags permit
the procedure Ideal management of ascute thrombotis o¢
clusion of & main artery is stll conservative or nonopeﬂﬁ'&
Acute artersal occlusion dae to trauma should be dealt wi
immediately Prompt repair by direct suture by sutogenous
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vein graft or by homologous arterial graft s ideal Bpas
modic artenal ocelusion, mmost common in massive yenous
thrombosis of the lower extremits, Is best handled by Venl's
method of vigorous passive and active excreise of the leg
with marked eleiation s soon after onset as possible Ar
terial spasm is rehieved ns soon as the venous block has
cleared Lord has found attempta to revasenlarze the leg
by produeng a three hmbed arteniovenous flstula unsuceess-
ful. Similarly, scrapmng the thrombosed arterv, leaving a
shell of medin nnd adventitia replacing a short segraent of
thrombosed artery v autogenons ven graft, and arteriec

b i T T
Fiy 170 —No deformity of the shomider remlts and patient ks full arm
tancton after
Prarrdtt ‘mli) of Lord, J W, Jr Dell Vew Yok iod Med

tomv are not thought worth while Sympathectomy 13 mndi-
cated for aslected patients after thorough stndy

For patients with temporary and sometimes permanent
occlusion of the subelavian or axillary artery dae to ons or
more of the shoulder mrdle svndromes operative procedure
conswsts of total subperiosteal resection of the clawicle, fol
lowed by removal of the periostenm, drvision of the gealenus
anticns muscle and mobilitation of the subelavian artery
(Figs. 6769) Resolts in ewght patients with 12 involved
upper extremities have been uniformlv excellent (Fig 70)

Definitive Treatment of Injuriex to Major Blood Vessals
Incurred in Eorean War Everstt H Dickinson, Thomas E.
Ashley and Fraok Gerbode® (Oallandg, Calif ) state that
althongh meidence of vascular mjartes m ervilian life i
low such injuries are not uncommon daring & war There

) ¥et. J Barg 40-615-614, December 1951
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are differences of opinion as to the proper treatment far
arteriovenous fistula and arterial aneurysm Some surgeons
believe that quadruple Ligation and excision of arteriovenons
fistula, and Dgation and excimon of arterial aneurysms,
are the safest and most effective methods if eollateral eir
culation 18 present Some advocate restoration of eirculation
through the damaged blood vessel. The following objections
have been raised to reparative procedures recurrenee of the
aneurvsm or fistula, overlooking of additional openings of

C, habek

—_— \ fotuls 5, Loswre |
T o vt Bon e vy ot Dickimon JE Ty o et Y ot

tion of ein over realr
% 623534  Decwmbar '1051.)

& weak pomnt in the arterial wall, and technical difficulties
mvolved The authors believe that the defimitive treatment
should be directed toward maintaining the contmmtv of
major arteries bv such methods as lateral suture of the
flstula, transvenous reparr or vemn grafting

Nuneteen patients with disruption of major vessels were
treated. Of these mjuries, 13 were arteriovenous flstulas
nine patients had assoeiated aneurysmal dilatation. Thers
were geven cases of arterial falss anenrysm. One patient
had two separate wounds, which aceounts for the 20 lesions.
Ten patients had associated mjury to nerves 1n 8§ such
njury was assoeiated with lesions 1n the arms and in 2 with
arter1al lesons in the legs

In eight patients with arteriovenous flstula, reparative
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procedures restored crrculatory continuits Y ein grafts were
used to accomplish the repair in three, lateral suture was
used m three, and transvenous closure way done m one
{Fig 71) Quadruple ligation was necessary in four arterto.
venous fistnlas and ligntion and cxeision m geven arterial
ancurvama. Spontancons closure of a small nrteriovenous
ancurvsm wax aobseried in one patient In three patients
with lesions i eritieal vessels, preoperative lumbar svm
pathectoray was done DPostoperatnely, three dorsal svm
pathectomies were performed two for circulatory insufll
ciene) mamfeated by senmbivity to eold and one for post
operatite pamn \jable extremities were obtained 1n all cases
aud there were no operative deaths

Present Biatus of Surgery of Terminal Portion of Aoria
18 discussed by Jean Patel and Jean Natali® (Paris) The
subperstoneal approaeh (Fig 72) 1s stmple and sure it al

($) 3 chir 07 $53-330 Avg-Sept, 1081
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lows good exposure without uming the Trendelenburg pes:
t1on and 18 feamible under local anesthesia. Howaver, 1t does
not expose the contralateral iline artors sufficientlv or avord
collateral errenlation through museles snd skin and 1t makes

L &

ity - - eatnad b od
— froatng flixing the coloa

T e B e aal T Mt Foacans” Ang Bers

1081)

bulateral lumbar sympathectomy diffficult. The transper:

tonesl approach obviates thess diffleulties but the best ex

posure 18 by freewng and mobilmng the colon and meaoeolon

Fig 78)

( ngptomu of oblterative arteritis usually develop m

ndiously They consist of pamn and severe fatigue in wallong
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or even on standing, painful sensations of cold in the Jower
limbs, cyanoss or extreme pallor of skin ond, in males, im
potence Physical examination reveals muscular atrophy
and no pulsation, but there are no troplne skin changes
Diagnosis 1s best confirmed by aortegraphy Without inter
vention, the course is mitnllv stow and prolonged (5-10
years), once 1t develops, gangrenc progresses fast and am
putation ot that time 1s useless High lumbar sympathecto-
mv, artericetomv and a combination of the two have all

A

e 7 o the and comemon erher. (Courtesy
of Patel, J., and Natall, J X ohir $7:520-630 Amg Sept, o5 b ¢

been tried The combined procedure, preferably including
a graft, has vielded mnch better results. In two series (15
patients in each) collected from the literature, the combmed
procedure resulted in an equal number of postoperative
deaths, poor and good results. With the introduction of
heparin, & method of endartertectomy, which consists of
exeising the adventitia, mewmg the artertes longitudinally,
removing the elot together with the endarterial “lequu:
trum” and closing the arterzes with everting sutures (Fig
74) bas alxo been used. Two series totahing 32 operations,
have been reported with good results 1n mare than half,
but some authors remain skeptical The uwse of homografts
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P
v )
Fiy 76 (ko) - Troporsd w1 ot (D™ e & mgment of &

(Courtexy of Patel, J and Satall, J J chir 67,590430 Amg.-Sept, 1051)

with everted sutures (Fig 756) while succeasful in ammals,
has been reported only onee in aortic bifureation 1n man.
The results were good though only one mde remamed patent.
Another method, so far used only 1n snimals shunts the blood
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going major arteries, but tlus interferes with collateral
arterial pathways,

Endo-aneurysmorrhaphy can be done 1n three ways (Fig.
77) All arterial openings mav be obliterated by sutures
from withmn the sac the endothelrum may be reconstructed

12844

B
4
77 ~—Varioos intramcculer metbods of treatiog aneuryaes of the
lr!g (w-gdm-:ll.-ndumhﬂ.lmmm‘ﬂ"
457 October 1981)

in the sac, or restorative endo-aneurysmorrhaphy may be a¢
companied by concomrtant vein hgation and lumbar sym
pathetie ganglionectomy

Many methods are known of restormng continuity of large

arteries by excismg the aneurysmal sac and by end to-emd
arterial anastomoms (Fig 78) The method of choice 18 X
trasaccalar higation of the proximal and distal arteries ‘;‘]he
suture of the eollateral arteries from within the sac.

ligature material and method of spplieation must be &
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1n furious hemorrhage (300 ec ) arrested by packing and sutare of
the wound
After a brief delay for eross-matelnng blood, Williams made a tho
racotomy ineimon under intrairacheal ether oxygen in the third nter
see at the anteror axillary line which was cxtended medully
79), entering the pleural space throngh the third interspace
after dividing the internal mammarv vessels, the third eartilage and
the sternum (Fig 80) Rake retraction to the left exposed the left m-
nominate vetn and ecommon exrotid arterv, which were elevated wath

T

Sternum  apllt with
Glgll saw

S

Fig, 80 —Bection of third costal eartilage and preparution for division of stanem
with G':?l mw  (Courtesy of Williawe, 3L IL Asa Burg. 135 267 377 Febrsd
1952.)

tapes. The first operntive wound was then opened and joined to thu
Incison. Elevating the tapes on the vemels, he removed the packizg
starting another severs hemorrhage (300 ec.) which rtq\nrtdw“;
packing and a 1,000 ce. tranafumon to elevate blood pressure i
satiafactorv level. Further dissechion 1solated the jugular Vﬂﬂ'{“l‘n
common earotid artery whieh with the innomunate and subels
vens were elevated with tapes, When the packing was
hemostazis had been nchieved and aneurysm of the left eammﬂu;
earotid artery was dizgnosed (Fig 81) Aetive bleeding took };:10-
when pressure was released from above (Henle-Coenen Phﬂzl -y
non) The artery was doubly Ligated by eotfor {ransimon
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¥ A1 —ETposr sidsined br completnl thersrocenial facidon it rating
HL:MldMldhﬁblo’\thl ward 1p tomirnd Lieedimg ate wot
shown (Osartey of Willlame, M. H1 Ana J:, 135 247 317 Felrwry 1951)

above and below the ancurrem and dimded. The jugular van was
umtarly hgated and dinided and the ancoryam and adherent vein
separated from the vagus nerve Stagpered dnh holes were made 1o
the bone flap, sternum and third eartilape to recure ﬁrmr:;f‘)})onl
tion by wirng (Fig 82) Altogether 2,000 ce blood was nsed
1 this 5% hour operation Postoperativelr there were left lower
lobe partial atelectass, temporary (six montha)

parsiviis of the Jeft hemdwphragm and attacks '

of famtnexs (for five weeks) abtributed to eerebral o+ } T2

anemia. The patient returned to work eight weeks y
after operation = .(./_:
' N
82 -—Bowe fap wnd thorscotomy

llesrated. Drill hokes shoudd be lhmrmd
wated a1 iy
powible,

u :
caviions me g will ocowr dwrg comgh and wg;

s W z;‘:: after nung.‘cnumthnl E-cn«-’L
(LGBQT{‘;()WIJM M H Sarr 134 38T IIT F

remsy

T
Z o~
In management of active bleeding a the- ?} k
racocervical meizion giver excellent expo- )} N
sure and permits rapd proximal control of i \
hemorrbage as a “eombined spproach” Ae-
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tive bleeding from the dustal end of the common ecarohd
artery at operation (Ilenlc Coenen test) presents a favor
able indieatron that ligation will be safe

Too bad the firrt surgeon did not Insert a needle into the mas for
ratlon after exposing it He would then have realized he was dexling with
an -ucua;-m and could luve handled it deliberntely instead of as an emer
geney—Ed.]

Regional Heparmnixation after Thromboendarterectomy in
Treatment of Obliterative Arterial Disease Prellminary Re-
port Based on 12 Oases 1s made by Norman E Freeman and
Rutherford § Gulfillan® (Unnv of Califorma) Object of the
therapy was to keep blood from elotting 1n the vessel op-
erated on, and yet, at the same time, to allow blood to clot
elsewhere In one patient the axilary and brachial arteries
were mvolved, 1n two, the femoral popliteal artert in one,
the external iline and common femoral arteries m one, the
superfleial femoral and popliteal arteries, and wn one, the
common 1hae artery

Thromboendarterectomy may greatlv benefit patients with
obhiterative veseular disease The operation 15 posmble be
cause there 15 a lLine of cleavage between the thrombotie
material and the viable arterial wall Just within the wternsl
elastic membrane After removal of the thrombus, 1ntima and
part of the media, sufficient viable arterial wall remams to
permit closure with reatoration of the lumen of the artery

TronNio —After adequate exposure of the involved artery, the
main vessels above and below the xone of obstruction are temporadly
oecluded by elamps, which must be placed mo as not fo erush the
vensel wall A longitndinal ineislon 13 made 1n the vessal wall be-
yond the limts of the thrombotie arce and down into the oecluding
material. By blunt dissestion the ocoluding masms, called a sequestra®
by Amulf, 15 eanly removed At the ongin of hranehes of the main
s the atheromatous thickening disappears, and at thess .
f.hcll.ningucuturwmtb fine scimsors. It 1s nseful to divide the
vessel lining obliquely at the proximsl and distal ends of the athero-
matops plagne 1 order to prevent too abrupt an endmg of the
t.blekmegmelwu]l The liming of the artery at both ends 18
tacked down with three or four sutures of 5-0 Deknatel braided ik
to prevent development of dissecting mneurysm. The dennded
ton is then 1rrigated with hepern solation 50 mg in 250 e
and the vessel closed. A iio;‘twuous over and-over stiteh with 60
Deknatel braxded mlk 13 sa ctory

A segment of polyethylens tubing with an wternal diemeter of
0011 em. and an external one of 0024 cuv in then m the

(9) Bargery 31 115131 Janwary 1082
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proximal artery above the upper elamp and Lept in place by a
pursestning sutare A 27 gange needle 1s inserted 1 the proximal
end of the tubing and eonnected to & ayringe coutunwng hepara
solution, 20 mg /100 ce. saline Free flow of hepann nto the srtery
and blood coming ont when 1njection pressure 15 released are ewen-
tial for the snecessful operntion of remonal hepannizetion. The
Eolvethy)mc tubing ia brought out throngh e separate opening made

v an 18 gauge needle and hepann molution injected eontinnonsly

The elampa on the distal artery are released. Bleeding ponts are
closed with figure-of-eight stitehes of 5-0 Deknatel braided mik. As
s00n as possble the elamp on the proximal arterv 1s gradually re-
leased to provide for rapid flow of hlood through the previons!
occluded segment. All bleeding areas are stopped digitally or wi
mlk satures. During the immediate postoperative perod after the
wound 15 closed and the patient returned to bed, constant ntm
arterial injection of heparin solution, 10 mg /100 ec. saline, or 5%
glucose in distilled water 15 used. Speed of injection 1 altered fo
keep the svstermie cloting time elose to 20 minutes, as det
by the Lee-White method. A eonstant injection pump may be used.

Intrn artenal heparnization has been eontinued for one to aght
days. It 15 advisable to eheck patency of the tubing at frequent
wfervals by discontinming the injeetion temporarily to see if artenal
blood comes baek through QGeneralized anticoagulant therapy has
been eontinued for three to six weeks to permut endothelzation of
the arterial sepments.

Of the 12 patients, 2 died 1 of aspiration pneumonia
and 1 of acute myacardial mnfarction. In four patents the
grtery became occluded agam. In one of these mud thigh
amputation was later necessarv but m two the hmb was
aaved It 1s believed that msertion of the tubing from balow
the occluded area was responsible for the failures. In one
patient the tubmg conld not be passed mto the artery sati-
factorily and systemrc anticoagulant therapy was used.

In sx patients restoration of the lumen of the obstracted
artery was clearly demonstrable The pre and postoperatite
arterrograms of a 62 year old man with acute arterial oeeln
sion of the rght ilisc artery are shown m Figures 83 and
84, Hemorrhage was not a complicating factor in any pa
tient.

[Seems to bo a logioal and asefal suggestion —Ed.]

Arterial Homografts IIL Use of Preserved Grafis in
Treatment of Neoplastio Disease Involving Peripherzl Ar
terfes. Henry Swen and H. Mason Morfit? (Univ of Col
orado) discuss three cases An artery bank is essential for

(1) AJM.A Arch Sary 62 767 Y75 Jume, 1051
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« tape of work The graft 1s stored at 4 C in Ringer's
:::utio:, to which has been ndded human plasma (10% by
volume) and small amounts of pemeillin and streptomycin
The homogenous arterv sclected should be taken from a
person aged 10-35, who was free from transmssible discase,

*hnt aup \Lac afine

arterial graft— |

b 4 "—‘T}lﬂﬂ t cosration, Vasculr reeonstroction. (Courtesy of Bwan H.,
and Morfit, I AM.A, Arch Purg. 01 767 775 June 1981.)

and 1t shonld be removed within four hours of death and
stored lees than three months

Casr 1—Man, 75, had a history of hypertenmon, aurtenlar fikrl
labion and mild diabetes. He also had a tender Jump 7 em. 12
diameter in the nght upper thigh for 18 months Awpiration knopay
abowed woft part sareoms. Sines stored artery graft was not avail
able, block exeslon was done. It weluded 2 in (of the suparflezal
femoral artery and jts aecompanying vein, smee the artery ran
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through the tnmor The deep femoral vessels were not involved. The
d femoral v which conteined selerotie plagues, was used to
bn the art gap wnth suture techme. He d?\’a well despite
moderate wound separaton that required secondary skin graftmg.
The foot remained warm, though conmderable edema of the e
tremity developed. Histologie diagnoms was neurogenie sareoms. Hs

lu—whmﬂh(bm.wdrmum ! right ‘monthe after
demmmumnn S T e o T
198

was leading an achve life 114 years later with no end

cmrTence.

Caxn 2—Woman, 33, who had undergone thres exesons
mwmltmmﬂmnghtfanomltnmglamtommm“
onnly,hlﬂmurrmee.Thehm:urwm-bcrutBX-icm., orex
and enclosing the femoral vessels, and movable enth
Tt was excised en bloc with the common femoral artery
and the femors] nerve from whaeh 1t ap; (Fig.
85) The deep femoral vessels were becanse
wuinvolvaﬂ,mdﬂ:autmnldefeeimbﬂdgedwhh

anes of Tt
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and froze them rapidly mn hquid mitrogen or slowly in 2
deep freeze After varying periods of storage, the bloed
vessels were used as arterial homografts in dogs, and ths
grafts were studied efter observation periods of 27 to 165
daya. There was a high ineidenco of thrombosis 1n both the
slowly and the rapidly frozen carotid homografts. All of
the rapidly froxen aortic homografts were patent exeept
one, which was hemorrhagic Macroscopically, the inner sur
face of all apecimens showed uniformly satisfactory healmg
8t the anastomoses. Neither length of storage nor duration
of postoperative period could be related to the meidence
of thromboms However, many of the rapidly frozen carotid
grafts showing, thrombosis came from vessels collected un
der conditions of uncertain sepsis Almost all the sortle
grafts rapidly frozen by immersion 1 hiqmd nitrogen for
five minutes showed small cracks in the mtima.

Microscopie examination of grafts that have been 1o place
for only & short time showed hyalmzation of the meda of
the arterv with absence of nuclel and disappearance of mus
cle The internal and external elastic laminae were pre-
served, however Older grafts showed pormal intima and
adventitia but loss of media

Tissue culture studies revealed that cells from quickly
frozen vessels yield a fairr growth of fibroblasts, whereas
those from the slowly frozen vessels did not survive in the
culture

Vessels 6 mm. 1n diameter and larger can provide artensl
grafts which will remain patent by rapid freezing These
vessels show normsl physieal characteristics, and there 18 no
progressive change after three months. There ia a higher
proportion of failures with vessels 3 mm. or smsller The
slow freexing method is functionslly and histologieally in
ferior to the rapid freexing procedure

The prineiples for preparing frozen arterial gratts wmeclade
fresming by the steepest available gradient. If lignid mitro-
gen 18 used for the imtial freomng 8 two phase method
necessary with interruption at 15 seconds. Bohd egrbon di
oxide-sther mixture offers a good method of freemng Witk
out the need for interruption, but cell survival 1s less likely
than with liqmd nitrogen. Storage should be at the coldest
practieal level. Temperatures 1n a deep freeze are usually
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betwern —1% and =200 Mare effeetive, but Iesw convement,
ix a aolid carbon dioside frrere at ~70 C
In a man 60 an occluded pophtenl sriery was restored
with & quicklh froren artenal hotogea{t, with exeellent
restlts five months after aurpery
Experimental and Olinical Experiences with Use of Fascls
Lata Applied as Oraft about Major Arteries after Thrombo-
endarterectomy and Anenrysmorthaphy Fdwin T Wslie,
Edwein herr and Orland Davies? (1 piv of Californin) show
that restaration of pateney of elirnmcalls accluded arterio
relerotie artenies and repme of aneurvgms dye to arterio
sclerowis are possible by the nse of fascis Intn to support
the arterial wall Fasem Iata prevents poor closnre of the
arterial Incimion due 1o the poor structure of the remaming
vesee] wall and also anenramna) dilatation which mav apprar
in the weakened arters after operation
Fxperimental operations were done on dogs to _produce
a depree of tranma and weakening of the anrta simnilar to
that produced in the arteries of humnn subjects after throm
boendartercctomy  Weakening and permeability of the ar
terial wall were observed in all When oceluding elamps
were rcleaxed before the weakened norta was wrapped in
fasein, there were gross beeding from the sature line and
rapid dilatation of the weakened sepment Facew lata ap-
phed as & praft nbout the norta pave adequate support to
the weakened segments. Microscopic sections demonstrated
that the operative defeet in the intima of the traunmatized
sortas wax covered by a laver of clotted blood soon after
restoration of blood flow through the lumen Repair of the
arterial walls was characterized by rapid appesranee of
connectine tissue in all lavers of the thrombus with diffuse
formation of an endothelium like surface laver
Six patients with ocelusion of majer arteries were treated

by thromboendarterectomy The length of the thrombosed
segments varted from 7 to 22 em There were no operstive
deaths Trwo patients died postoperatively of cerebroyasenlar
thrombomis Amputation iwas eventually necersart on one pa
tient because of ehromie thromhon in distal arterientoo small
to be amenable to surgery and 1n another because of the Tong
interval between onset of acute thrombosis and operation

(3) Burg, Gymec. & Obst. 931257 272, Beptember 2051
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In all cases arteries from whieh thrombosis nad been re
moved remmmned patent Additional support to the weak
ened arterial segments was clearly necessary 1n three cases.
The use of fascia lata lessened the tendency for postopera

wdmmmunwwmmu-‘-
(JnL:" ym}dﬂdmndmphtdyamhﬂdr‘lghtﬂhnmw
G it Tayer 16 oeen 1n eross section. (Cowrteny of Wyl E J, ot al: 8p. (7ot
& Otwt. 93 237 272 September 195L)

tive thromboms by preventing the locahized areas of dils
tation.

Although the imtial obstruetrve process was intramural
m all cases, freshly clotted blood filled the lumen of the
artery distal to the area of primarv ecclumon 1 two mt
proximal to 1t in another Thu,ﬂ" fon suggests tha
when acute thromh f an art 1¢ artery occurk
earlv removal ( netion ¥ ot
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In one patient with an ancursem of the ninlominal aorta,
wee of fascin Inta ne an externnl supporting Inver made per
formanee of restorative aneuryamorthaphe posuble

Man, €% had a ft iform ancuroam af the anrta beainnine Junt
distal tn the penal arterie and eaching s maumal diameter of 8 em
at the Bfureation of the aorta (Fig 97} After the proximal soria
and distal hae artenes were orcln ind with elamps n Janmtodinal
ine: 1on wae male intn the aprare m The intenor of the aorta wae
pantially fillel wath nevnone emisolid grannlar matenal enctpring
an intramaral plane Donng malnlization «f the aneirvem the Iat

!
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Fir ¢8 {lefl) —Lxcialon of tvrtion of anterior ®all { rae and trmoval of detached
od debrls with thin rtrip of inthma () remataing atisched parteriorly
Tix 80 {ceater) —Cloware of

rrmaining wall With restonstion of mormal coatoar

eorta,
Tir. 98 (right) —R-E-mh: I:rr of fascis lata watwred gbowt patet seris,
";(’:r;mny of Wyl 3 1 Burg, Oywee & et 931237 372 fepirmber

eral surface of the outer mortie wall wna ruptured The detached
Intima was resected from the aorta and from the proximal 1 em of
the left iline arferv It was necewnary to rongenr awny several larpe,
rotroding calearcous plagues an the postenior wall to open the
umen adequately A segment of the anterior wall of the ancuryxm
was excised (Fig 83) Closuro of the remmming wall restored the
sorta to its normal diameter (Fig 89) To rewnfores the suture line,
the distal sorta was wrapped with a sheet of faseia lata taken from
the left thigh (Fig 00) A polsatile flow of blood appeared In the
left iline vemaels as the arterial elamps were rel No bleeding

was observed at the mte of repair Aortography one month after
operation showed normal contour of the abdomunal aorta,
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hosputalization bi might arm beeame eold and gral elesv and all the
Mg and amptom of Volkmann  emtmeture develapred althe ogh
he hiad 00 Lnown injary tn this arm

Fxpeniener with these eases shoned that Volkmann s eon
tracture is not n aeparate rahty bt merels o stage between
complete recavers of the himb and total gangrene

Collateral Resistance in Limbs with Arterial Obstruction
Spontaneous Changes and Effects of Sympathectomy \ C
Dornhorst and ¥ 1* Sharpes Schafer® (St Thomas s Hoxp
Med School) measured blood pressure and blond flow in
extremitien distal to an arterial ocelusdon and interproted
results in terms of reastanee offered by the eollateral by
pase Blood pressure was measured with an intra arterial
needle and n capacitance manometer and blond flow waith
an air filled venous ocelumon plethvsmograph

In normnl subjects, local blood pressure swas hittle affeeted
by changes in distal flow When the main artery wnx oc
cluded augmented peripheral resistanee eaused a rise of
pressure and on release of orclusion renactive hvperema
caused a fall This would indicate that an unobstructed main
artery nete ne o suppls of blood with a low internal re
nistanee whereas the collaterals hv pas<ing an arterinl occlu
sion present o subistantial resistanee

Spontaneons decrease in collnteral resistance begine with
in a minutte of neute arterial occlusion In one subjeet there
was evidence that the resistance continued to fall for a few
dava. Svmpatheetomy waa found to cause a considernble
deerease 1 collateral remstance both in seute and chronie
occlusion, but in 7 of 10 subjects the decrease was transient

Ocelumve vascular disense often affects larger arteries,
while small vessels of the periphery are normal The reating
blood flow i nffected limbs may be normal despite lowering
of local arterial pressure presumably becaure local meta
bolie control causes perpheral arteriolar dilatation. The
lowering of local arterial pressure that occurs when periph
eral reaistance ix decreased probably accounts for the blanch
mg of the foot and the decrease in osctllometrie readings
that often follow excreimse of a leg with arterial disense

Sympathectorns did not achieve a sustamed decrense in
collateral resistance 1f in addition to a mMain veswel occln

(8) Clim. Ke. 101371 381 Augwat 1051
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sion, disease of the sk vessels prevents their dilatation,
the sharp fall in local arter:al pressure which may follow
sympatheetomy must lead to further decrease mn gkin flow
and may even precipitate gangrenc

Paradoxical Results of Vasodflator Intervention for Ar
terlal Thrombosis L. Masse and B Tingaud? (Bordeaux)
observed troplic changes and uwleerations, sometimes of a
serious nature 1n the distal part of the affected himb after
such surgery, although general circulation to the Limb had
mnproved They attribute this to the existence of two “ter
ritories” of ischemua, m the distal zone all vasodilatation
capacity may have been lost. Sympathetic surgery not only
affects arterial but also venous and capillary tone so that
the proximal rone in such cases acts as a shunt and the
supply to the distal part 1s decreased even more No eri
terion can predict with certamty this complication How
ever 1n patients 1n whom pulsations ccase at the root of
the limb cirenlatory tests bring about almost no modifica
tion and arteriography reveals reduced circulation in the
thigh and practicallv none 1n the leg vasodilator surgery
shonld be undertaken only with great precautions. In young
patients with thromboangitis in whom such a mtuation 1s
found and who refuse thigh amputation such surgery might
be performed after amputation of the distal portion of the
leg

Raypaud s Phenomenon Review of Olinical Problem as
geen 1 227 patients 1s presented by B. P Jepson® (Umiv
of Manchester) In flngers which mamfest Ravnand s phe
nomenon, the excessive contraction (“local fault”) of the
arterial wall 1n response to cold 1s such that the blood flow
stops completely producing sn achmg “white finger When
the finger 18 again exposed to warmth, the artery relaxes
and the first trickle of blood into the small vessels rapidly
becomes deoxygenated (blue cyanotic stage) Finally a re-
active hyperema (“pnk burning” stage) sets in, probably
becanse of local accumulation of metabolites during asphyxia
of the tissues

Factors that produce Raynaud’s phenomenon are (1) ex
cesmive response to local cooling the most important 2)

TT(T) Lyom chir 48 601608 J 1y 1951
11 Aon Roy Oolb Surgeors Eng 4 Eaglind 9 35-61 Jolv 1081
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mumpathetic vnpsorostrictor impnlses bronght ahout by
hodv eonling pam or einotion, (1) ocelusion v an athero
relerotic thrombue an the subelnvian or hraclial artenes,
and (4) arterinl dieeane of the dimital veserls themaelies
There are therefore, tna main divituona of patients with
Ravnaud » phenomenon (1) those with abnormal vacweon
stniction of anatormienlly normnl vessels nnd (2) those with
normal ypsoconstriction of abnormalls oecluded vesseld

Chinieally, Ravnaud & phenomenon mav e farther clacn
fied ax primary or Wiopathic and secondars The jdiopatine
tvpe 18 summetrien] bilateral responss to cold more severe
m the hands than m the feet commencmg at the finger tips
and movng proximallv up to the mrtaenrpophalangesl
ereass The attack perwists from minutes up to an hour
Quick warmth usualiv relaxes the vessels unless digital ar
terv spasm s frequent or persisient  when naotntional
changes e g, small pulp ulcers, nail changes pulp atrophy
and chronic paronpclun ance in the affected fingers

Secondary Rasnaud s plienomenon mav be due to oblit
erative vaseular disensd, acquircd loeal fault or the sym
drome of the miuddic-aged female In patients with oblitera
tive vaseular dicense nttneks are of recent onset, asymmetn:
cal and associated with chrome ischemin in the legs. Athero
scleroxis of the dimital arteries is common in the over 30 age
group Prognosis depends eventually on the mte and extent
of the thrombotic cpisodes at times gangrene produces
loss of whole fingers. Acquired loeal fault mav be asso-
ciated with vibrating tool svndrome (work should be
stopped as soon as svmptoms are noticed), rhenmatod le
sions (svmpathecetomy contrmindieated during elevation of
blood sedimentation rate) seleroderma or hvpodermolithi
atis The middie-nged female svndrome in associated with
normal or artifieial mrnopanse and is often beneflted by
emall doses of estrogens

Milder attacks arc controlled by avodance of cold and
use of warm clothing and vasodilator drugs such ax pris
coline * If insnfllcient improvement resulta from thess meas.
ures, sympathcetomy mav be considered. Sympathectomv
was done in 63 of the 227 patients Cervicothoraele ganglion
ectomy removing the stellate and the second and third
thoraeie ganglions, was done bv anterior supraclnyjeular
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approach through a 2 in sear bilaterally In later instances
the stellate ganglion was spared, thus avoiding 8 Horner's
syndrome and annoying nasal obstruction caused by vaso-
dilatation, the results were found to be as satisfactory Sev
eral patients complained of postoperative shoulder ache
radiating to the seapula and arm worse at mght, and last
mg many months before eventually disappearing

This series #hows considerable divergence in results from
those of others (Fig 91) probably because operation was

ROSS
1935

‘EB:;wawum&me(mmdme
done only m more severe eases and different criteria wero
used for improvement Best results are obtained 1 occluave
vascular dlsease with no local lault in the digital vessels
and in instances of mild and nonprogresmve disease Failures
with sympathectomy occur 1n severe diseage with marked
locel fault and iu patients with progresuive (such aa rheu
matoid and scleromatous) lesions., Although temporary im
provement may follow sympathectomy late relapses are
common following severe 1illness, probably because of com
pensatory activit) of alternate sympathetic pathwavs. When
local vascular sensitivity to cold predominates, denervation
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than 1n sumilar ones of arterioscleroms When mfection 1s
present 1n association with the ischemie lesion the degree
of the mflammatorv response will aid 1n assessing the col
lateral blood supply A good nflammatory response with
redness, heat and swelling indicates a good collateral snpply
despite the level of main arterial occlusion and 18 of value
1n predicting suceessful local amputation.

——Tramemetatarss] ampatation. Yots that lateral four wetstzrmls are
u"h%lhnﬂmhﬁld ot tarsometatarmal joint, leaving basee of

erul four
—Clawic zite of election awputation, wiing equal fape
mas((art:“i'{——&'pumnd" mmnoun::}thu—uahm

P rvivey of Luke, J O. Cumad M. A J 65 3B-34T Octoler 1951)

The 1nvestigation should imelude a history of the length
of time 1schemua has been present, a careful local examine
tion, urme and blood examinations for diabetes, an eleotro-
eardiogram, chest x ray and gemeral review of the cardio-
vaseular system, skm temperature readings before and after
blockage of the lumbar sympathetic chain, oscillometric
readmgs end histamne flare tests

There are only three suitable mtes for amputations, the
transmetatarsal (Fig 92) mte of elestion (Fig 93) and
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sapracondelne (B M) In all flaps should be equal in
length and contain deep faseia In below hnee and aupra
condvinr tapes the musele shanld e divided at the fevel of
botie rection and the proximal penioateal stnpping should
not be more than a ¥y n from the cut level of the bone
Abolute atranmatie technie fn essential in all such amputa
tians, with remorval of all tags of devitalized e produced
b the opemtion

SYMPATHI CTOMY

Effects of Splanchnicectomy on Blood Pressure in Hyper
tention Controlled Btudy To evalunte more accurately the
effect of \arious tipes of svmpathectomy on the blood
pressure of patients with ewcentinl hvpertension § W
Hoobler, 7 T Maonning W G Prne § G McClellon P O
Heleher Henm Renfert Jr, M 3 Peet and F A Kahn!
followed 335 splanchnicectomized and 79 control patients
for 10.18 months Patients over /5 were excluded from the
study as were those with evidence of nitrogen retention or
whose hvpertension was secondnry to ronal disease or eom
plicated v n recent eerebrovasculnr accidont myoeardial
mfarction or conpestine leart falure The operation con
sisted of one stage hilateral removal of the greater and
Iesser splanchuie nerves and svmpathetic ganghons at the
Irvel of the twelfth thoraeie vertebra and abore Usually
the upper limit of removal was the eightb thoraesie vertebra
Blood pressure in the ripht arm was determined after 10
minutes recumbeney

In onlv one control did reduction in the dinstolie pressure
exceed 20 mm IIg For varions reasons blood pressure data
could not be obtamed for 44 of the patients operated on
Of the remainder 98 (33 per cent) had diastolie pressure
reductions exceeding 20 mm Ty Signifieant reductions oc
carred more often in patients with high initial blood pres
sures  patients with imtinl diastolir pressures below 110
mm Ig did not often show them The patients operated on
had a median reduction of 16 mm g A fall of avstolic

(1) Clreolatiom 41178 183 Ampwet 1081
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pressure exceeding 80 mm. Hg, which was outside the range
of spontaneous variation in the control group, was obaarved
1 95 patients (28 per cent)

When patients were compared on the basis of whether the
result of surgery was good or poor, no fastor of preopera
tive prognostic value was found Age dstribution known
duration of bypertensive discese and preoperative responss
to vasolability tests were almost 1dentical in the two groups.
In general, results wers less hikely to be good in patients
with vascular complications of hypertension Patients with
malignant hypertension did far worse than those with un
complicated essential hypertenmion, It appeared that the
pressure becomes reasonably stabilized after a year, and
that 1t 18 then possible to estimate the frequency of good
results

DBilateral extension of the denervation upward from the
twelfth thoracic vertebra to the sixth or over gave a better
postoperative result than did conventional ganghonectomy
(eighth to twelfth thoracle) This is in agreement with a
previous report. Magnitude of the response to cold pressor
tests was not redaced by operation.

Splanchnicectomy 18 apparently eflective becsuse of re
moval of an mmportant area of mereased vascular resstance
Return of blood pressure to hypertensive levels may occar
by compensatory vasoconstriction 1n nondenervated areas,
restoration of neural control of the splanchnic bed and re
covery of intrinme vaseular tone The assumption that cer
tamn patients are benefited by sympathestomy aimply be-
cause they have excessive neurogenic vasomotor tone is not
warranted Although bleod pressure reductions in this serzes
were perhaps not as common as those which have been re-
ported to follow other tvpes of surgery the anthors believe
that this Jess radical operation has a resl place in routme
treatment of established hypertensive disease whioh does
not respond to medical management.

Phyxlologio Principles Underlying Treatment of High Di
astolic Hypertension by Thiocyanates and Bympathectomy
were mvestigated by Loyal Davis, Joseph Tarlangton and
Robert K. Anderson? (Northwestern Univ) m an attempt
to explain why patlents previously remstant to thiocyanate

(2) Ann Burg 133 487878 June 19051
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theraps heeome sensitive to the drug after svmpathectoms
Vressor substanees cannot e formed without the participa
tion of the hver and adrenal glande Therefore, periodic
histologie stadies were made of these organs an ammals
and man under varung expenmental conditions

Ratx were gpiven injections of potasaium thioevauate Ilis
tologie sections of the adrennl cortex showed depletion of
ipd content i all lnvers alightly more atriking m the
rona glomerulosn and proportional to the bleod thisevanate
tevel Sinularly Wiopey of the adrennl cortex of svmpathee
tormized patients with essential hvpertension was done be
fore and nfter thiocsanate therapy  Sectiona showed strik
g depletion of hipida in all three lavers, but particularly
in the rona glomernlosn

In dogs with experimental Iy pertension histologic studies
of the adrennl cortex were made before and after svmpathec
tomv and with zero and ligh blood thiocvanate levels A
normal dog with a level of 915 mp /100 ce showed umiform
depletion of Liplda in all cortienl Imars A dog with expen
mental hvpertension and a level of 16 mg /100 ce showed
a fall of blood pressure from 200 to 170 mm. Ig after ad
mimstration of cvanate and verv striking depletion of
lipids in all lavers bat particularih in the zona glomerunlosa
At the time of the high bleod level the dog was apathetic
and did net eat After the thioevanntes were stopped the
blood level reached zero the ammal improved elinically,
the blood pressure rose to 238 mm Hg and the lipids re
appeared in the adrennl cortex BRilateral thoracolumbar
svmpatheetomy was then performed, blood pressure falling
to 150 ram only to rise aftor 24 hours to 210 mm Hg Thio-
cvanate was neffective in reducing the blood pressure for
two months, after this, with a blood level of 40.2 mg /100 cc.,
it produccd a persiatent fnll in blood pressure to 160 mm,
Hg without anorexia or apathy At this stage, blopav of the
adrenal cortex showed strikingly greater depletion of Iiprds
{lmn before sympathectomy, especially 1n the zona glomern

oa.

A low grade hepatle disorder was produced in dogs by
partial oeclusion of the portal vein, with a view to gradually
reducing production of hypertensinogen There wwas strking
depletion of hipids in the zona faseiculata and zona retien
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laris, and only relative depletion 1n the zona glomerulosa.
It is to be noted that the depressor effect of a chrone, mild
Liver msufficiency 18 ascompamed by a depletion pattern of
the lipid granules 1n the adrenal cortex different from that
produced by the thiocyanates.

In an expermment on 18 dogs the mitial dose of sodium
thiocyanate produced an immediate drop in blood pressure
that was followed by e prolonged rise, following which 1t
returned to the original level. After removal of the adrenel
glands from the doge sodium thiocyanate caused the same
drop but without the secondary rise, and the blood pressure
returned very slowly to 1ts original level and, » fact, often
remeained lower

In the normal ammal thiocyanates apparently call forth
a pressor response from the adrenal glends to balance the
pronounced 1mtial depressor action. In the hvpertenmve
dog or patient thus pressor effect 1s already in command
and the depressor effect of the thiocyanates 18 much more
gradual and less direct

Thiosyanate depletion of lipids in the adrenal cortex
oceurs similarly mn hypertenmve patients and dogs with ex
perimental hvpertension, but 1t is more stmking in dogs
with expermmental hypertension after bilatoral sympathee
tomy The depletion 18 associated with mhibition of fune
tion of the adrenal cortex. Moreover although in patients
with the high disstolic type of essential hypertension sym
pathectomy alone does not reduce blood pressure, subse
quent administration of thioeyanates does alter it and favor
ably affects the climeal course of the disense

These observations show that thocyanates and aympathec
tomy affect prineipally the glomerulosa layer of the adrenal
cortex. Cytochemiecal studies of the Lipd granules have
indicated that this layer 18 the important source of the
17 ketosteroids

Observations on Results of Subtotal Adrenalectomy in
Trestment of Severs, Otherwise Intractablo Hypertension
and Thetr Bearing on Mechanism by Which Hypertension
Is Maintained are presented by Charles C Wolferth, William
A Jeffers, Francis D W Lukens, Harold A Zintel and
Joseph H. Hafkenschuiel? (Umv of Pennsylvania) In 23

(3) Arm Int. Med 35 318 Jaly 1051
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patients who had aubtotal adrennlectoms & of the first 1]
sursnned at least five months, 11 of 12 more recent patients
have suraved over one to three months Al hnd severe
hypertension with s other charmctenistic mnnifestations
and were unresponsive to medieal treatment In ench of 16
patients trented before this studs, one adeennl gland had
been removed during the second stage of a thoracolumbar
svmpathectomy  Some patients hinve bren followed almost
two vears after operation, but for the group a« a whele
the eases are too fen and the period of follow up too shiort
to state whether nminternl ndrenalectomy has improved
results of thorncolunbar sympathectomy nlone Results to
date have not been sipmificantly different There hns been
no evidence of adrenal insufficienes in this group
Subtotal adrennlectomy alone wns performed in mine
patients Three patients died one of pnenmonia and adrenal
insufficieney in the immedinte postoperative period and two
of recurrence of cersbral vascular seizures within two
months of the proccdure Tiwo of the mix surviving patients
have shown excellent results five ond eight months after
aperation (109 of one gland nnd 5% of the other were left
in mtu) Both require supportive treatment, one of 7 mg
cortisone daily the other of 25 mg cortisone and 1 mg DCA
orally damly With earcful regulntion of cortisone blood
pressure has been kept normnl and congestive heart failure
relieved specific eardiac medications are no longer needed
In a third patient, with similar amounts of adrenal tirsue
left in situ and no supportive treatment required, immedinte
results were excellent, but seven months later hypertension
was again developing Tlowever, headaches have been com
pletely relieved In the other enses, rith less adrenal tissno
removed, results have been varied and inconstant However
there was some temporary reduction of hvpertension and
symptomatic improvement. In one patfent in whom a Peet
type sympathectomy had brought no improvement, a 0%
subtotal adrenalectomy though causing onlv small changes
in blood pressure, completelv relioved congestive heart
faflure
After these oxperiences six patients were treated by
leaving in situ a small fragment of adrenal (leza than 1 cm
m any diameter) mectioning of the splanchnic nervea on
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both mdes and removal of paravertebral ganghons from
12th thoracse through 2d lumbar In five of these, early
postoperative resnlts have been excellent. No blood pressure
response occurred m the mxth who, however has shown
no adrensal mgufficiency Two patients with advanced renal
diseass had adrenalectomy only they have shown notable
decrease mn the blood pressure in the few months mnee the
operation. In three of four patients operation was too recent
for results to be mgmflcant, the fourth patient died. Tt 1
concluded that the combmation of subtotal (80-95%) adren
alectomy and sympathectomy has given promising resujts
m their prehmmary studies. With earatol sppervison,
placement therapy with cortmone DCA and salt has not
been a8 major problem. Further if this combination of sur
gieal treatment proves succeasful, eventual medieal treat
ment of hypertension becomes more ikely It would pomnt
toward the medieal control of the aympsthetic nervous sve
tem activity and the depression of adrenal cortieal funetion
Operative Anatomy of Lumbar Bympathetfo Ohain. Ed

ward A. Edwards* (Harvard Med School) exammed 4C
lumbar sympathetic chaing in 20 male bodies by gross dis
seetion, noting their form, connections and relations te
neighboring struetures By following eaeh ramus commum
eans to the somatle nerve mth which 1t connests the
proper xegment of the sympathetic trunk s established
Ganglions or segments of the trunk and ram: should be
numbered aecording to the cormections of the rami, rather
than by numerical sequence of the ganglions as seen grossly
Each sympathetic trank lies quite far laterally on the an
terior surface of the lumbar spme. The vena cava on the
right and the aorta on the left lie anterior to the aympa
thetic chain on the corresponding mde. Caudally each trunk
18 croased by the common flise vessels. On ecach mde the
sympathetie trunk lies enterior to the lumbar arteries, of
which fonur are constantly present on the corresponding
upper lumbar vertebrae with an oceasional 6th artery on the
5th vertebra The trunk is mtnated in front of the lumbar
vems which accompany the lombar nerves, but soma of them
terminate n the ascending lumbar vemn, leaving a variable
number in the more madial position in relation to the sym

T4 Amgpiology 21184 108, Jeoe, 1961
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both mdes and removal of paravertebral ganglions from
12th thoracie throngh 2d lumbar In five of these, early
poatoperative results have been excellent. No blood pressure
responso occurred m the sixth who, however has shown
no adrenal wnsufficiency Two patients with advanced renal
disease had adrenalectomy only, they have shown notable
decreage 1n the blood pressure m the few months aince the
operation. In three of four patients operation was tao recent
for results to be smgmficant, the fourth patient died, It
concluded that the combination of subtotal (90-95%) adren
alectomy and sympathectomy has given promising te
m their preliminary studies. With ecareful superwision,
placement therapy with cortisone, DCA and salt has nof
been a major problem. Further 1f this combination of sur
gieal treatment proves succesasful, eventual medieal treat
ment of hypertension besomes more likely It would point
toward the medical control of the sympsthetie nervous sys
tem activity and the depression of adrensal cortical function
Operative Anatomy of Lumbar Sympathetio Chain, Ed
ward A. Edwards* (Harvard Med School) examined 4¢
lumbar sympathetic chains in 20 male bodies by gross dis
section, nohng their form, connections and relations tc
neighboring structures. By following each ramus eommani
cans to the somatic nerve with which 1t eonnects the
proper segment of the sympathetic trunk 1s established
Ganglions or segments of the trunk and rami should be
numbered sccording to the conneotions of the rami, rather
than by numerical sequence of the ganglions gs seen grossly
Each sympathetis trunk lies quite far laterally on the an
terior surface of the lumbar spine The vena cava on the
right and the aorta on the left Lie antertor to the sympa
thetie cham on the correspondmg aide Caudally each trunk
18 crossed by the common iliac vessels On each side the
sympathetic trunk hes anterior to the lumbar arteres, of
whieh four are constantly present on the corresponding
upper lumbar vertebrae with an occasional 5th artery on the
5th vertebra. The trunk 18 situated m front of the lumbar
veins which accompanv the lumbar nerves but some of them
terminate 1n the ascending lumbar vein, leaving a varisble
number 1 the more medial pomtion in relation to the sym

(4) Anglology $:184 198 Jume 1051
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which could be related to vertebral levels The relation of
sympathetie chain segment to vertebral level and the range
of variation of this relationship from the 12th thoracie to
the 5 lumbar segments were studied to propose an accurate
means of identifying trunk segments at operntion. An ae
curate counting of the lnmbar vertebrae or disks necessary
m this determination 1s possible by uamng the iliac crests
28 A landmark Rewiew of 100 x rav films indicates that the
height of the thae crests varies from the 3@ duk to the Hth
body with males generally possessing a high level and
fomales a low one The 1liae level mn the individual must
therefore be determmed preoperatively by x rav study

Removal of the 2d and 3d lumbar segments of the ehamn
mav be accomplished by an excwmon extending from the
upper edge of the 2d lumbar vertebra to the lower edge of
the 3d disk Such excision will remove the 1st lumbar ram
1n most patients and the 4th 1 some This studv casts no
light on possible disturbance of sex fanetion br sneh ex
cision. As to sympathetie pathwavs the more extensive the
removal of the chamn, especially npward the legs likelihood
will there be of postoperative remdual aympathetie activity
Intermediate gangha upon the rami or anterior Inmbar
nerve roots probably function mmdependently of the sympa
thetic trunk A conventional sympathectom) will leave m
tact most of the mtermediate gangha but some mav be se
cured bv dividing the ram a= far out as possible in the
hiatus beneath the psoas muscle The gemitofemorel nerve
18 intimately connected with the lumbar sympathetie trunk
via ram and collaterals The term external ilias nerve 1s
proposed for the prominent branch of the gemrtofemoral
nerve or for the oceasionallv independent strueture de-
geribed here which supplies the external ihac arterv and
Ve,

Technlo for Lumbar S8ympathetio Ganglionectomy, a mod:
fieation of Flothow & anterolateral extraperitoneal approach
18 described by John 1, Aladden? (State Univ of New York,
Brooklvn)

AMrrrop —The patient is supine, and the mde to be operated on
1 elevated to about 25 degreea to the honrontal. Spinal anestheas
is used, and a musele spliting Inelsion 18 made (Figw. 85,4-0 and

() Am. J Surg §3 605-702 Mav 1832
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wiso tronblesome dulleulties meay ensue, When the vertebral cofumn
is reached, further blunt digital dissection 18 continued first upward
and then downward in the same plane, To maintaln retraction of
the peritonenm, » wide type Harnnpton retractor s inserted, At
this time the ureter s {dentified and vetracted from the field (H)
Dissection 18 continued in the upper pottion of the wound, and the

) le of the kidney s retrasted upward. In a similar manner
m&f’n  eontinued downward and enitable retractlon is main-
tained. Gerota’s fencla 18 then opened hlunt dimection. Cn the
right side the vena esva is {bﬂmlully mo! and gently reiracted
madiallv On the left side sorta I8 located well medinily; its
mablization fs unneesssary The genitofemoral nerve is rend.ll{ n

ble on the madial aspect of the psoas muscle. The areolar and lymph
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e troublesome difficultbies may ensue, When the vertebral eplumn
1 reached, further blunt digital dissection is continued first npward
and then downward in the same plane. To mmniain retrastion of
the peritonenm, a wids type Harnngton retractor 18 mserted. At
thiy time the ureter i {dentified and retracted from the fisld (H)
Dissection is eontinued in the upper portion of the wound, and the

audn throogh

s deploted. 1 common [las ariey
(Courtesy of Wadden, J L.
Bwy. 83 605707, May 1952

lower pole of the kidney is retracted upward. In & moular manner
diswection is contrnued downward and swmtable retraction s man
taned. Gerotas faseia 15 then opened mt dissection. On the
right mde the vena cavz is partislly mobi and gently

medially On the left mde the sorta is located medially, ity
mobliration is unnecessary The gemitofemorsl nerve 18 rea i
ble on the medial aspeet of the psoas musele. The areolar and Jymph
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then followed upwsrd and isolated from the ram: as far beneath
the arcuste lgament as posmble without dimiding the antenor part
of the disphragm, Retropleural dissection 1s done, the plenra wu
ally pmshing away readily from the chest wall The chmn and
gﬂmchmu nerves are followed up to about the level of the 7th
c16 vertebre, where they are divided. The splanchnics and chain

are then pulled \& through the diaphragm and removed in one plece.
Expert anesthesin 18 esgential, especially i view of alarm
ing floctuations of blood pressure and the fregnent opening

97 (left) —Line of inchdon,
;“: [ (yu?m)——nnmth b hir beem depromed mmd intercostal
Kote wide expoware obal

specs widely
reracted. tacd abore and Lelrw dirphragm end ready acree
“gww of Mier D Awtralls & Xew Zealind J Sorp 20-285-188 May
1981 )
of the plenra. Relaxant drugs are uwseful. In bad risk p2
tients, more limted operations are indicated.

One complication of this operation 15 vasomotor collapse
assomated with immediate postoperative movement which
can be combated with vasopressor drugs. AMiller insists that
full recoverv take place before the patient 1s returned to
the ward. Other complicatrons wnclude pneumothorax and
effumions severe hvpotension causing alarming cerebral
anemia, and transient and apparently severe backache
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Of 39 paticnts who sought svmptomatie relef from head
nehe, fatipne gmuddiness and/or cmotional nstabilits, 24
experienced complete $ partial and 5 no rehief One was
ineapaestated by hvpotensive symptoms Often 5y mptomatic
relief eame without much drop mn blood pressore Two pa
tients died 1n the immediate postoperative period Although
one patient with severe hvpertension had no objective post
operative fall 1n blood pressure, reliefl was such that she
enjoved normal life for & venr, when she died of apoplexy

Eleven patients had few, if amy, svmptoms bul sought
operation with a view to mereasing life expectaner Six had
no change 1 bleod pressure and four of these died withn
a vear All were men near B0 Four maintamed a substantial
drop or hrd normal bleod pressurc There was one operative
death.

Results mdiente that the operation on men approaching
age G0 does not yreld worthn nle results, whercaa prospeets
for voung adults are more hopeful It 1s better to look on
the operation not as a cure for igh blood pressare but as
oue to bring relief from its cffects

PERIPIERAL VEINS TIIROMBOPHLEBITIS

Some Basic Observations on Venous Thrombosix and Pal
monary Embolism. In addition to routine autopsy on 100
men over 40 John McLachlin and J C Paterson? (London,
Ont ) searched the pulmonary arteriex and their branches
by the “open book’ method end studied all gross emboli
mieroscopieally

Groes venous thromb: were found m 34 cases, 56% of
thern resulting 1n pulmonarv embohism. Incidence of throm
bomx was the same mm voung and old. In 15 eases the throm
boms twas bilateral, in 14 on the left and m 5 on the right
Ot 76 mdividua) thrombr 1n the 34 cases, 6 were pelvie
vemns, 43 m thigh vems and onlv 21 (27%) i leg veins, the
thigh veins obviously being the commonest mte for throm
bosis. In 21 cases the thrombosis was so situated that usgal
superfieial vein hgation would not have prevented pal

(7} Surr Oysac. &k Obwt ©3 1% J1 1931
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monarv embolism. Besides, superficial vein Iigation does not
seem sound because mm 10 per cent of the cases the main
drminage pathway from the calf was bv the profunda
femors, not bv the superficial femoral vein. Thromb: arose
1n direct relation to a valve pocket 1 81 per cent of the
cases Primary pulmonarv embolism appears to be non
existent, since all the authors’ cases were secondary Dif
ferentiation between thrombophlebitis and phlebothromhosis
18 not only valueless but dangerous, for pulmonarv embolism
occurred 1n four of the five cases of thrombophlebitis. In
two of these there was no associated bland thrombus, while
m the other three, onlv two of which were embolie, there
was bland thrombus n the oppomte leg Serial seetrons did
not show anv intrmal changes which might aet as a precip:
tating factor i thrombus formation. One case of pulmonarv
embolism was assocrated with portal eirrhosis, contrarv to
observations reported by others. Constricting bands m the
neighborhood of the vems were not demonstrable except
1n the leg where the soleus muscle takes its origin. Thromby
were found 1n the leg vems alone 1n onlv four cases.

No donbt the frequency of thromboses m the pelvie and
thigh veins explamns whv so manv cases are not diagnosed
chinieally Their detection wounld be facilitated by the find
ng of a clmmeal test mmilar to Homans’, onlv related to
thigh mstead of leg veins.

{The conclosien that diff between thrombophlebitls #nd phlebo-

hrombouis s valueless and di Is fnterestmg end important—Ed]

Thromboembolism Analyxis of Cases at Charity Hospital,
New Orleans, over a 12 Year Period. Alton Ochsner Michael
E. DeBakev Panl T DeCamp and Eudorico da Rocha® re-
view 647 868 admissions, 32,2534 of them fatal (execludmg
stillbirths) Autopsies were done m 339¢. Fatal pulmonarv
thromboembolism was diagnosed m 476 mstances, with 853
confirmed at autopav Fortv per cent of the 1,223 cases of
thromboembolism were fatal

o signifleant drfference 1n seasonal ineidence of thrombo-
embolism was observed. Peripheral thromboxis oeeurred
the lower extremitv vems m 815 of eases (preponderance
on the left side) and m the pelvie veins in 10% Incidence
of supparative pelvie thrombophlebitis increased up to 194F

(8) A T Korg 134 405419 Septemler 7957
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phlebothrombosis cases, 1u 83 nonsuppurative thrombophle
bibis cases or in 27 septic thrombophlebitis cases. Some of
the venous wmnterruptions failed because clots already exusted
proximal to the Iigation. Ineidence of failure of vein Liga
tions 1n all potentially dengerous cases of phlebothrombosts,
suppuratrve thrombophlebitis and pulmonary embolism was
48% snd 1n those cases i which embolsm had already
occwrred, 1145 Because the fatal embolt 1 some of the
vemn ligations originated proximal to the site of Ligation or
came from pelvie vems, inferior vena caval ligation 18 now
deemed preferable to superfieial vein ligation in extensive
phlebothromboss,

Anticoagulant therapv resulted 1 severs hemorrhags m
4 and 1 fatal embolism i 7 of 109 patients so treated.
It appeared useful i advanced heart diseass, since 18 of
81 such patients survived with anticoagnlant trestment and
only 12 of 233 without 1t. It farled 1» 10 6% of those with
dangerous phlebothromboams, suppurative thrombophlebitis
and pulmonary embolism.

Increasmg mecidencs of thromboembolism despite 811 meas
ures makes additional therapeutic agents or procedures 1m
perative Prevention of decrease in antithrombie content of
plasma from operative trauma was attempted with a com
bination of alpha tocopherol and ecalemmm mtravenonsly
sufficient to give an antithrombin level of 1 16 and a pro-
thrombin time of 16 seconds Of 96 untreated patients with
antithrombm levels less than 1 16 23 developed mtravasen
lar clotting b, fatal pulmonary embols, and 1, cerebral
thrombosis. On the other hand. 442 of 457 patients given
alpha tocopherol and ealernm had antithrombin levels ol
1 16 or above, 2 with antithrombin levels below 1 16 had
fatal pulmonary embolism. Because of the nnpleasant effects
of calemum given intravenously it 1s hoped that another
antithrombo subatance may be found for routine use

Responss of Clotting Equilibrium to Postoperative Stress.
Geza de Takats and AMillard H. Marshall? (Chieago) followed
the daily changes in the clotting mechanism before and
after operation by determiming the clothng time of 1 ec.
venous blood It was added to a clean test tube cont2inmng
1 gamma of heparin m 01 ¢¢ phymologre salme solotion.

(#) Sergery 31 13 27 Janvary 1952






308 GENERAL SURGERY

duces peripheral venous engorgement that may be injurious.

Deep venous thrombosis must be differentiated from mus-
cle stramn. The stiffness, pain and disabihity of the latter
are due to hematoma formation and approach their height
mn 4-24 hours, the stiffness, pain and disability of venous
thromboms follow the gradual establishment of a sufficient
degree of venous blockade, which usually requires from 2
to 7 days. The edema of muscle strain (1f any) appears
earlv and 18 only loeal, whereas that of venous thromboss
appears late and 18 diffuse The tenderness of muscle strawn
15 localized that of vemous thrombosis follows the course
of the vascular trunks or mav be diffuse

Strict bed rest, elevation and compression bandaging of
the legs and leg exercises, until all mgns and symptoms have
subsided, constitute the best therapeutie regumen. Although
pulmonarv embolism 18 rare the addition of anticoagulants
1n desirable Femoral vein diviston should not be conmdered
unless pulmonary embolism has supervened or unless migns
and symptoms persist after six to eight weeks of conserva
tive therapy

Acute Massive Venous Ocolusion in Lower
John T Ells and S W Wmdham? (Frasier Elis Hosp
Dothan, Ala ) report two cases.

Casg 1 —)Man, 62, was hospitalized with moderate orthopnea
Weakness and dyspnea on exerhon had been present for fom
months, Urinalyms showed 3 plus albumin, He 1mproved on d
tox:n and sedation therapy, but on the seventh hospital day pamn
in the nght chest and hemoptyms developed, and on the next day
severe pain in the entire left leg groin and lower abdomen The left
leg became swollen, deep blue and cold in 30 minutes. The super
flcial vems were en; and no artenal pulse could be felt be-
low the thigh. Sym etis block gave no rehef. After about sx
hours, operstion was done. No gross arterial abnormality was en
countered but an extensive elot was found 1n the superfleial femoral
vein, and on further exploration clots were also found in the ex
ternal and eommon ilisc veins. The clots were removed, and the
ecommon iliac vein was Ligated. The right leg became edematous on
the seeond postoperatrve day Chest pun mproved, but despite
daily sympathetia blocks discoloration or edema was not reheved
and he became more dyspneae, with heeups and anura, and died
on the fifth pestoperative day Permission for autopsy was refi
butdnthmbdfaraitobeofenrdueongnniharthm secondary
to pulmonary embolxm and infarction.

(2) Arm. Bury. 136 262 260 Fetwuary 1952
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Casr 2.~Man, 67, had sovere ernmping pain of sndden onset 1n
the Jeft proin and leg, followrd by swellmp, numbness &nd biuish
red discolorntion of the lez but without Jocal eoldness. Tho su
flenl vewns were enporged, bnt the doraabs pedis and popliteal
pulsations wwere normal on hosmtalhzation mx hours after
Two hours Jater the left fomoml artery and vein were explored,
The artery was grossly normal, but the su al femord vein
contained an extennise elot, which was sueked out with eusmng ae-
tive retroprade bleeding The intima was ghisterung and smooth. The
vein was ligated. Lumbar sympathetic block was doue for three dava.
Two weeks later he was diseharped withont edema. Te has returned
to work as & pharmaeist and had no complaints,

Acute massive venous occlusion should be suspected when
there s sudden severe pan deepening cvanosis, pronounced
venaous congestion and rapidly developing edems Arterial
spasra mav obliterate arterial pulsations, but arterial blood
18 also kept from reaching the tissues by the extreme venous
pressure built up by the extensive venous occluwion. This
airenlatory arrest results in gongrene, espeeially when aug
mented by venospasm Differential dsagnosis ineludes flio-
femoral thrombophlebitis with reflex arteriospasm and mgns
of vaseular defleienev, which last onls a few hours and are
relieved by lumbar sympathetic bloek, pariphersl arterial
embohism 1n whieh the involved extremity s usuallv cold
and blanehed, and acute perpheral cirenlatory fadure,
whieh is charaeterized by losy of pulss in all extremities.
In acute massive venons ocolusion a shockhke state mav
result from excessive flnid loss into the involved extremity
but this responds rapidlv to blood transfusion

Sudden onset of acute massive venous oeclumon mdientes
umpending gangrene Lumbar svmpathetic block does not
bnng improvement Immediate removal of the extensive
clot from the femoral vemn 15 advocated Improvement fol
lowed removal of elots in Case 1 though death oecurred five
davx after operation Postoperative bmb elevation and exer
m;umare “}I“;ﬁ:ed Tim Aj, lagnosls

cone s Coagulation e ns Ajd in D, of
Phlebothrombosis 1s evaluated by Robert S MeClserv John
A. Yarborongh and Michael G Weidner Jr.? (Nashrille
Tenn) Of 4.836 patients operated on over 21 years 273
were stlected as in whom phlebothromboss was most likely
to develop Preoperative and dailv poxtoperative mheone

f3) Bwrxery 31 2342, Jorwerv 1082
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coagulation time determinations were made on thes
In addition, any of the other hospital patients 1n whom
or symptoms suggestive of venous thromboms deve
were checked for the smilicone coagulation time. In al
patients were checked Fibrinogen B, prothrombin time
White coagulation time and blood viscomty were als
termined daily on manv of these patients for compa

Three precautions are necessary 1n the test (1) The

7 M [—"Imot nousosin (2se My
ro M LATCR THAGMBOMS (18 P
|- P covainto-ren oxat o
43 of 278 PATIE
kP
I

o
ﬁ & 263

£0-09 60 6% 7O 79 60 49 90 #9 100 109 (10 Ny 120439 D14
Time in mimtes

— t & silicone tmbe thoe aad developw
et !rnmumm"“: oy ey e W STy
T mary 1952,

puncture must be nontraumatic, since a small amoun
thromboplastin Iiberated through treuma will greatly sl
en coagulation time with this sensitive test (2) exces
agitation of the tubes must be avoided, and (8) the
must not be made within three hours of the intramnse
injection of pemocillin. Before conmdering a test post
1t 18 repeated with the patient at bed rest and rechec
12 hours later If all coagulation times are 456 minutes
below, the test 18 considered positive and active ther
imtiated.
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The effect of heparin on clotting time 18 measured by the
sumple Lee and White test. Opimons differ as to what eon
stitutes an adequate therapentic effect from the drug The
authors consider prolongation of clotting time to twice the
pretreatment figure to be an adequate and moderate effect.
Unless meticulons attention 18 paid to details of administra
tion, an irregular alteration of clotting time 15 the rule
From existing data, no conclusion can be drawn as to the
virtue of a sustained effect 1n contrast to an irregular picket
fence type of reaction.

There are also conflicting opinions regarding the neceasity
for clotting trme determinations. The authors behieve they
should be done An adequate dose, mjected directly and full
strength nto a vein, produces a reasonably constant and
preductable alteration of clotting time Thia fact, and the
apparent ranty of remstance to intravenously administered
heparin perhaps justifies omismon of these determunations
when the drug 18 given m this manner to selested patients.
When depomtory heparin ix used, an occamonal heparin
resiatant patient may be encountered. This is sufficient rea
son for requestmg appropriately spaced determinations. A
sustained, yet moderate elevation of clotting time the ear
dinsl virtue of continuons infusion of heparin, can be ob
tained only with repeated elottmg time determunations

The controversy as to the best method of heparm admins
tration may be partislly resolved by recognizing that vary
mg circumstances should determine the modalitv used. Di
reot, intermrttent admimstration of undiluted heparm mto
the vemn 15 a widelv nsed and mmdisputablv successful form
of therapy The immediate effect on the clotting mechamsm
13 often highly demrable but may be a serious harard uf
hemostasis 13 ncomplete The inconvenience of repeated vems
punctures constitates the chief disadvantage

The conventence of depositorv heparmn, as contrasted with
intravenous injections, explains the growing populanty of
this method. A ‘primmg’ dose of aqueous sodinm heparm
mtravenously followed by intermittent subcutaneous mn
jection of relativelv small doses of the same product (Cos-
gnff method) produces a moderate and farrlv well sus-
tained elevation of the clotting time Deep subcutaneous
or intramuscular njection of aqueous sodium heparin m
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without control of coagulation time The bleeding tendency
18 mimimal except 1 patients recently operated om. It 15 ex
tremely important to give heparin m large enough doses
durmg the 1mtial phase of treatment of an acute thrombems
or pulmonary embolism. The dose can be determined by the
heparin tolerance test. Various persons show a quite differ
ent response to & deflmite dose The test permits determna
tion of the individual need for heparin and detection of
hyporeactors Dicumarol® must be admmustered regularly
to mamtan a constant low prothrombin level

Response of Dicumarol® Induced Hypoprothrombinemia
to Vitamin K; was studied in 62 patients by Alfredo Reh
bein, Alfred Jeretsky, I, and David V Halfé (Columbia
Univ ) An emulmon contawmmg 50 mg /ml witamm K, was
used. Particle sire under the phase microscope was less then
1 1. The emulsion was stable and effective after four months
when protected from light. Found safe for intravenous
adminigtration, 1t reversed hypoprothrombinemia due to
dicumarol® as well a8 to the other avaiable prothrombmn
depresaing drugs (tromexane phenylindanedione and com
pound 63) Doses of 50 mg consistently returned an elevated
prothrombin time to normal, or nearly normal, levels 1n
about mx hours, wrrespective of degree of hypoprothrom
binemia and amount of recently adminmistered prothrombin
depreamng drug In most instances this dose also mamntamed
the prothrombin time st normal levels without subsequent
rebound. After excessve dosage of a prothrombin-depressing
drug, the 50 mg dose may have to be repeated 1n 6-12 hours
for several doses. Normal responss to subsequent doses of
dicumarol® may be expected after 50 mg witamin K,

Vitamm K,; emulmon controls bleeding from dicumarol®
induced hypoprothrombinemia by permanently corresting
the coagulation defect more rapidly than any other agent.
Use of whole blood and plasma 18 obviated except when
blood volume replacement per se 18 required. Large doses
of the water-soluble preparations of vitamm K require 12
48 hours and often longer to correct coagulation defect.
Doses of 0525 mg vitammn K, reduce high prothrombin
time to & safe therapeutic range when small doses of dien
marol® have been admimstered.

(8) Amn. Sary 135 454 460 Apll 1982
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The frayed cotton almost equaled gelatin sponge i hemo-
static effect. Coarse mesh gauze did not control bleeding
noticeably In controlling bleeding, presaure wax apphed to
the hemostatic substance at regular intervals and the re-
sumption of bleeding noted. Hemostasis was ineffectual
when bleeding could not be controlled 1n flve minutes, even
when pressure was exerted up to an hour The shortest
spontaneous bleeding time for the control wounds free of
packing and pressure was 814 minntea. Gelatin sponge caused
hemostams 1n the same dog 1n one miute

It 18 conclunded that gelatin sponge effectively controls
spleme bleeding 1n dogs under anticoagulant therspy when
coagulation times and/or prothrombin levels are withmn or
not far beyond the safe therapeuntic levels outlined Expert
ences 1n human beings appear to parallel these flndimngs
when gelatin sponge is used to control bleeding mn skeletal
tiszues

Present Status of Tocopherol and Ualedum for Prophylaxis
of Postoperative Phlebothrombosis is reviewed by John H.
Kay® (Tnlane Umv ) The component aspects of the problem
considered are (1) evaluation of the antithrombin test as
an mdieator of a prethrombotic state, (2} effect of alpha
tocopherol and ealcium on antithrombin levels and (8) effect
ol alpha tocopherol and calerum on the mcidence of mntra
vascular clotting

It was found that to produce phlebothromboss not only
must antithrombin be &8 low as 1 8, but it must also be
gccompanied by a normsl or near normel prothrombm time
This combination indicates a prethrombotic gtate It 18 pro-
posed that evaluation of these two factors be called the
prethrombotio index, with the term low prethrombotic index
Jevel being nsed to indicate 2 1 B antithrombin level with
normsal or near normal prothrombm time

A control group of 246 patients recelving no antithrom
botwe therapy was studied. Among the patients with 1 8
levels and prothrombin times longer than 20 seconds there
was only one instance of thrombosis—{fatal cerebral throm
bosis On the other hand among the patients with 1 8 anh
thrombmn levels and prothrombm times shorter than 20 sec
onds on the same dav 23 had phlebothrombosis There were

(8) T W J Biol & Med 33 515521 June 1981
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five deaths due to embolism Diagnosis of pllebothrombosis
was bared on calf tenderness, unilateral edema or dilation
of tho peripheral vemns

A low prothrombotic level was present 6 72 hours before
climeal symptoms of phicbothrombosis appeared To be of
value, teats must be run dalv, including Sunday Even so,
the chuueal svndrome often developed Lefore the level had
been determmed  Nevertheless, 1t was possible to ligate
veins somewhat carlier than would have been possible with
out this advance information

Therapy consists in parenteral admnistration of 100 mg
alpha tocopherol phosphate cvers cight houra, begmning
immedintels after operation and continuing until the pa
tient ean take oral medieation. At thus time 200 IU of
alpha tocopherol acctate is given dads by mouth. In addi
tion, 10 ec caleinm gluconate 1x given exery 24 hours i
travenously

Of 457 patients treated bv this routine, starting mmmed:
atelv after operation, only 15 had low antithrombin levels
(1 8) Phlebothromboms developed in § of the 15 and pul
monary embolt in 2 The tncidence of fatal emboli 1in patients
with a 1 8§ level without peripheral mgny of thrombosis
was 2 per cent This 13 lugh cnough to suggest the need
of therapy m all instances of possible thromboembolism.
It appears that the antithrombotie aetivity of the caleium
salt of alpha tocopherol is sigmficant 1n terms of preventing
low prethrombotic mdex levels and consequent intravasen
lar clotting

Late Bequelse of Inferfor Vena Oava Ligation. Patrick C
Bhes, Jr, and Roy 1. Robertson® (Grady Memorial Hosp.,
Atlanta, Ga.) followed 25 of 37 patients (average age 35)
for two to seven vears They were below average 1mn eco-
nomic and intellectual status, Before hgation, 27 had re-
ceived conservauve therapy 10 anticongulant therapy and/
or femoral vemn ligation, Severity of the sequelae aeermungly
Wwas not related to length of bed rest, elevation of legs or
use of elastie stockings Lumbar sympathectomy or lumbar
sympathetic block, when used, although effective m gmiving
trannent relief from postphlebrtic pam, did not prevent or
delay sequelne

(%) Buerg, Groee. k Ohet §3 182 160 Awgest, 1951
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Two types of sequelae were found (1) peripheral arterto-
spastic phenomena (in seven patients), and (2) edems, which
when persistent 1mtiated the cyele of mereased interstrtal
tissue protein, fibrosms, dermatophytosis and eventual ul
ceration. Only 1 of the 25 patients followed was symptom
free Postoperatively 12 had never been without moderate
to severe gwellmg of the legs. Seven others had mtermuttent
swelling of the legs, more severe toward evemng and dis-
appearing after a mght's rest. Intermuttent claudieation m
the legs was present m 17 In 10 patients leg ulcers devel
oped, m 8 thev were intractable Prominent varieosities
of the legs developed 1n 16 patients, 1n addition te 2 who
had varicose vewns before operation. Four patients had mx
uncomphieated pregnancies and two spontaneous abortions
after caval hgation. Although pregnanev did aggravate pre
exishing edema 1n them, vena cava higation per se did not
interfere with normal gestation.

Of the 25 patients, 16 are emploved full ttme Eight hmt
their actimities because of symptoms. One 18 not employable
largely because of sequelae of vena eava ligation, iz, pain,
swellng edems, troplne changes, severe induration and
tenderness of the calves and thighs, mtermittent claudiea
tion, nocturnal leg eramps, small leg ulcers, eczema and
gevere venous stams, although the patient also has gastric
ulcer and mild cardiac decompensation. All redmee thewr
disabilitv somewhat by part time bed rest, elastic stockings,
elevation of legs, Ace bandages and/or mercurial diureties.

The dramatic rmmediate results of caval ligation justify
1t to save hfe when multiple pulmonary nfarctions have
taken place m & dangerouslv 1ll patient, particularly when
other therapeutic measures have failed. However the late
results do not warrant extending the indreations to propky
1axis of thromboembolism. Furthermore there 18 no correla
tion between the mmmediate postoperatrve symptoms and
1ate sequelae, o.g., some who were free from leg svmptoms
now show profound and neapacitatmg aoquelae 1n the lower
oxtremrhies. The late sequelae of vens cava higation cannot
be attributed to phlebitic disease alone

that this study of the Iate sequelas of inferfor vena cava
u;lj:m widely read. 'l'hi:m h too much of & tendency to think that

the procedure §s harmless.—Ed.



iy Hipyg VEING IITU\HH)I ey Uibe Y
ary lem poyyy E Ven {ention Villin g,
(¢} Anh, Fran n mhr—ll, Willia A1 ‘Hlinglrmn an
arene Gar er, | (Duy, In Fepory Franlg
trrnlmrn( o furgien DPatieygy with g m, bolje i
FaNe goon Turing LLIEY ke three p. " Anticony,,
lanty, I oo, T\rnrnr fed fnoy lignyj, f v
? lag ha, ANfiep, Rulatgg th m rean, mona e
ol deve) ! or heen *ven, our hag bilag Ihi:nrmn
f the FUDerfiofa) I{ Yo 2 of the ¢, M femora)
and xaph\-nmm Ve o one the Popliten)
hrom ophle)yy; f low frem tex, whicl ;¢ m
Iv loca} rnnmfe-.lnu of Etneraliya, hscngn €an be cop
Iry)y, onh py vy I fom Iy Iu:.'ulion
“‘orkom ® showy tthi rdy may ollowey
v rhmmbo\-m! lism ey, the f, 1 ! neop Som
of the condityon, OMmonj, Inted htoryg 2% cop
tra; “Rliony £, ntie 2zulat nd fng; tiong f, Venoyy
Iigay,, N are, hrg bophlcb:(h Derative),
Or ante Partyy, (2) n ter Operay), on the |, pina}
cord 3) after Oporg 18 leay In Nirdeq furfaee,
or (4 in Pationy, with ), Patic op renal ; Mete ¥ Hoy
ever the auth, belie int g fronpy) tlon 4, ' aup
Plang, vein |, fon all e, instane IRrent
Teept iy the p eof ie op 14, sufl]clencr
Patieny, h Preope e thrombophlebnl reateq with
bepay, v for at loggy 48 hoy ore eleetiv, ery
At twhiek hepap, izatiop can p, ve ithin 15 in
tes |}, dminhrmll Protamiy, ulfate int
Venopy) X to 10 u Perative) h uriuizatwn
ca MAtitngeqg an dienp, ‘en ultap
The tieng . th hepay; reng] sy betrenred
with d of bcpann only uge of dwumaml‘ Shonlq
be a oldeq
o on truindicauon Rulpty, mapy
Ationy der, S pos Dera Suret Tortnty,
PEnectmn ho ), LI ¢ h Nizat;q ma
by due ¢ he Stion of the yp, e In these Cancy
Infory, °ava Jipny;, done . ed 2y glpy
indjagy d whe Imony, €Mboliyy, OCery deapyo hep
BFinjzag, 2 0f the "Pparent ,,
) TE 81 25 207 103y



318 GENERAL SURCERY

Tw5o tvpen of sequelae were found (1) perspheral arterso-
spastic phenomena (in seven patients], and (2) edems, whieh
when persistent mmtiated the eyele of increased terstital
tissue protemn, fibrosis, dermatophytos:s and eventaal ul
ceration. Only 1 of the 25 patients followed was svmptam
free Postoperatnvely 12 had never been withont moderate
to severe swelling of the legs. Seven others had intermitient
swelling of the legs, more severe toward evening and dis-
appearing after a nught’s rest Intermuttent claadieation i
the legs was present in 17 In 10 patients leg uleers devel
oped, m 3, they were intractable Prominent varcosities
of the legs developed 1n 16 patients, 1 addition to 2 who
had varicose veins before operation. Four patients had nx
unecomplicated pregnancies and two spontaneons abortions
after eaval hgation Althongh pregnancy did aggravate pre-
existing edema m them, venn eava ligation per se did not
nterfere with normal gestation.

Of the 25 patients, 16 are emploved full tune Eight Lmt
their activaties becaunse of svmptoms. One 13 not employable
largelv beeanse of sequelas of vena eava Ligaton, v2z, pamn,
swelling, edema, tropluc changes, severe imduration snd
tenderness of the calves and thighs intermuttent clandiea
tion, nocturnal leg ¢ramps small leg ulcers, eczema and
severe venous stasiws, although the patient also has gastrie
aleer and mild eardiac decompensatron. All reduce ther
disability somewhat by part tune bed rest, elastic stockinge,
elevation of lege. Ace bandages end/or mercurial diureties.

The dramatie upmediate resnlts of caval hgation justfv
It to save Life when multiple pulmonarv infarctions have
taken place m & dangerousiv ill patient partienlarly when
other therapeuntic measures have failed However the late
results do not warrant extending the imndieations to propht
laxis of thrombosmbolism. Furthermore there 13 po correls
tion between the immediate postoperative svmptoma and
Inte sequelae, € g., some who were free from Jeg symptoms
now show profound and meapacitating sequelae tn the lower
extrermbies The late sequelee of vena cava ligation eanndt
be attributed to phlebriic disease alone

of inferior vens T2
ﬁpmﬂmum %dymhmﬁugl‘rb;i Eﬁ#l;mh:rmdm 15 think that
the procedure fo harmiess—Ed}



PERE HERAL VFINSg THROMBO! HEE BITIS 119

Pulmonary Embolism Following Venous Ligation Willinm
G Anlian Fronk 11 Campbell Willlam W Shingleton and
Clarence ¥ Gardner, Tr' (Duke Ly ) report results of
treatment n 50 surgieal patients with thromboembolie dis
ease reen durmng one vear Forty three reecived anticonpgu
Innts only and 7 were trrated by venous ligations, of whom
5 later had antieonpulntion thernpy becanse pulmonars
emboli developed Of these seven, four had bilaternl ligation
of the superficial femorl velns, two of the common femoral
and saphenoux 4 cins, nnd one, of the popliteal veins

Thrombophlelntic of the lower extremities, which is mere
1y nloeal mamfestation of a peneralized disease can be con
trolled only parthh by superfienl femoral ven ligation
Workers have sliown that this procedure mav be followed
bv thromboemboliam in fracture of the femoral neck. Some
of the conditions commenly listed in the literature as eon
traindieations for anticongulation and indications for venous
ligation are thrombophlebitit oceurring (1) preoperativels
or ante partum, (2) after opcration on the brain and spinal
cord, (3) after operations leaving large denuded surfaces
or (4) mn patients with hepatic or rennl insufficicner Iow
ever the authors believe that anticongulation therapv sup-
plants vemn Ligntion in all these instances. Thev supgest
that except in the presence of hepatic or renal insuffieicney,
patients with preoperative thrombophlebitis be treated with
heparin only for at least 45 hiours before elective surgery,
at which time heparinization can be reversed within 15 min
utes by administration of 50 mg protamine sulfate intra
venously Hix to 12 hours postoperativelv heparnization
can be remnstituted and dreumarol® piven simultaneousts
The patient with hepatie or renal msufficiency can be treated
with small doses of heparin onlv use of dicumarol® should
be avoided

The only contramndiention for anticoagulation therapy 1
In patients undergoing postoperative transurethral prostatic
resection who bleed easily despite heparinization presuma
biv due to the washing action of the urne In these eases
inferior vena cava ligation 14 done Thia procedure mav also
be indieated when pulmonarv embolism oecurs despite hep-
arinization, regardless of the apparent source

[53)

AMA Arch. Burp. 64-200.207 Febrwary 196,
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In one patient superficial femoral vemn Ligation was done
for localized symptoms n the right calf and at operation
no clot was apparent, however, four days later pulmonary
embolus developed. 1t appears meongruous to Ligate & phle-
bitie vewn promumally when it 1s already taxed by incom
petent valves and areas of recanalization appear

A feeling of security from fatal pulmonary embolism
after femoral vemn lgation 18 not justified Use of ant-
coagulants need not be limited to large hospitals, Although
dicumero]® shonld not be given where there are no fasihities
for determinmng prothrombin levels, there 18 no gontramnds-
cation to giving 400 mg repository heparin (average dose)
wmtramuscularly once daily The modified three tube Lee-
White method for determiming clotting time requires no
special equipment and when done two or three times a dey
18 adequate for evaluating heparin therdpy

Plantaris Tenotomy in Olaudication and Idiopathic Venous
Oongestion of Lower Extremities was successfully used by
G F Norman and R. T Betts? (San Francsso) The plan
tars, being a rather rudimentary and contracted strusture,
tends in some persons to shorten and become tense, produo-
mg venous stasis through the concomitant actzon of gravity
and at timea arterial circulatory disturbances also Feulty
foot or body mechanfes may further aggravate thus effect.
To connteract the squeeming effect on the vesscls as they
run between the poplitens and plantaris muscles (Figs. 100
102) the plantsris is divided aither by tenotomy or my
otom,

Tm}":[mc.—A 2 m, longitudinal ineimon is made balow the Do)
Liteal foasa and & little laterally, with allowanes for the lateral on
of the soleus and gastrocnemuus. The fasels 15 incised aud the musde
fibers are bluntly down to the plantaris, which 1s hooked up
on a blunt retractor and severed. There should be no blesding The
skin only i su

Plantaris myotomy 18 suggested as an adjunct to other
therapy, elther for relief of claudication or venous stasis
Often an area in the distal pophiteal fossa 1s tender on mod
erats pressure Intermittent claudication may be wdneed
by walkig only 20-50 ft. Preoperatively stretching of the
ealf musoles usuglly gives consmderable relief from throb-
bmg and also dimmshes edems and adhesve casts applied
to both legs, if both are affected, in overcorrected dorsi

(3) West. I Surx. 801317819 July 181
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fiexton of the foet inerease the patient s comfort Indientiona
for plantars myotomy fallowing active anid passve stretch
ing of the po terior leg atructures are increase fn osrillo
metrie rendingx {e g, from 02 or 05 to 10) in cases of
elandication inerease in elaudieation ime, and/or for svmp
tomatie relief

In foitr patients preoperative treatment gave preluminar
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Tie 100 (kelt) —Deep veswrls rumning pewieriorly to poplltens,

Fig 101 (crater) —Iwep vemels Detween poplitens and plantarie.

T 103 (rirht) —Latera] bead of gustroenemise swperimposed te plantarie
Uowriesy of Normen G F., and Jhetts, R T4 Weat. J burg 89:317 210 Jaly
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Teltef which was made permanent and more complete by
operation in three The fourth was so pleased with the results
of active and passive atretchings of the calf musclex that he
refosed myotomy In a personal communieation, another
surgeon told of a patient with 1diopathic edema of both
legs who had been treated unsuceemsfully for a long time,
be accldentally ruptured the plantars, and was eured of
bis disability

Management of Varleose Velns of Lower Extremitfes
Geza do Takats and Edson Fairbrother Fowler® (Unls of

(3) & Clin. Korth America 31 1463 1480 October 1051
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Tramxi0—A clean dissestion is made and all tnbutanies entenng
the main saphenons trunk are hgated with eotton. The saphenom
van 1 out below the ssphenofemornl )unetion, and the proximal
end is disseeted upward and hgnted ﬂmfl with the feroral ven and
transfixed with a suture. Another ineision is made on the foot, medial
and distal to the internal malleolus cxposing the oppoute end of the
long saphenous veln (Fug 104{ The peripheral end 18 Hgated with
o fine cotton hignture The small tip of & flexable stripper (Fig 106)

Ligated pophteal
vem & its
concmml'an{;

Fig 107 tion of
all

o WMMW(wdﬁWW,mr EF & On

North Awseria 31 1463 1480 October 1981.)

18 inserted into the eantral end and gentiy advaneed toward thr

gmnmthmohomnmﬂurtothm‘bundmpmmﬁhn i
theter The strip, in n the and on o
v D D ramen Tatectimes wh wipping o eual sion

s begun. If & branch interferes w1
g:;bemudetohgnumﬂevanueﬁhargnvndedornﬂfedoﬂ

» and appears in the inguinal inaldon (Fig 100) If the
ttJ{J}: atfﬂ o ltnppag gets stuck 1n the tortuous segments below the
knee, an 1nadon is made here, the stripper extrueted and the strip
ping performed from the ankle to thus point, the siripper 18 ther
reimserted toward the groin. YWhen the atopping is complete eer
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tan uncollap ol tartuous collaterale or blow-nutx whirh have no
obnome connection with the soperficral veoons as e nend to be
beated  After slin elosure, 8 pressare deeing v apy hed Vanros-
itirs that remain afier thie treatment ean be anjeeted wath selero ang
fiud Tt mav later b peee ary to hiente the decp venond avatem

If the patsent exbulats n marked peflux of blood through
& recannbized weompetent deep venous system, it mav be
necesaany to higate the pophteal vern

Tertnic—Unng Joesl anctheia a Joppitedinal fnaivon te made
in the pophteal fo a. The tharl saphenous ven with the rural
(rhort saphenons) nerve is 8 gmde to the separation of the two
£a troenemine beads The pophiteal nerve is treated cently to avord
& traction paralveie, The g::e distended or thick filirors popliteal
ven mmt earclolly sepamated from the popliteal artery which
hes deepest and mo t mehally Al vane are doubly bpated with
no. 20 cotton, cut and tran fixed (Fig 107)

Seleroung injections st1ll have a place as adjuncts to post
operative treatment to obliterate saricosities which seem
not to b fed by the two saphenons svstemms No more than
four injections of 0.5 1 ¢e of a 57 potassium oleate solu
tion is used

Failure of treatment mav result 1f venons thrombosis
has damnaged the deep or perforator veins Women with
repeated pregnancies may  develop nercaming  backflow
through their hvpopastric venous avatems even though the
saphenous mvstem has been obliterated If unligated tribu
taries remain or the deep venous pressure i high there wil
be reenrrences

Such complications as venous stasis with stasis derma
titis of the leg require the services of a dermatolopist and
grafting of new skin over a varicose ulcer Seleromng in
Jections mav activate an infection Saphenous ligations may
injure the nerve and Ivmphorrhea and hematoma formation
mAY occur There may be damage to the popliteal or peroneal
nerves in popliteal vein ligation.

Modern Trends in Treatment of Varicose Velns are re
viewed by Arkell 3 Vaughn, Cornelins M. Annan and Tohn
A. Canertat (Loyola Univ., Chicago) Surgieal therapy has,
n 25 years, evolved through five pbases (1) injection of
sclerosing solutron, (2) high saphenous ligation, (3) high
saphenous ligation with complete resection of vens at the

) R Clis Yerth America 371207 $07 Febrmare 1032,
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fossa ovalis, plus injection of & sclerosing solution mto the
distal vemn, (4) high saphenous higation with multiple retro-
grade saphenous vemn ligation and phiebectomy by means of
a malleable mntraluminal guide and (5) high sephenous
Irgation with the vein stripped from gromn to ankle and with
communicating voms ligated by multiple incisions. The latest
method 1s considered most effectrve and has been used by
the authors 1n 1560 patients smnce 1948

Teouvic~The saphenous ven at its entrance nto the femorsl
van in the femoral frianglo 18 appronched rontinely The eaphenous
vemn is freed and divided and dissection continued distally to the
medial femoral cutancous vein whieh 1s hguted. Tributanes of the
proximal stump of tho saph vein are dissested, elamped, out
and ligated. Catgut s used. The saphenons vewn s them douhly
hgated flushk with the femoral vein, exeess vein iz excised The
stripper is then inserted down the distal vein. The vern 18 pieked up
at an incison above the knee over the tip of the strpper, 13 cut at
the knee and ticd over the olivo tip of the stmpper and then pulled
up and removed inmde out through the femo: emton Large ecom-
munieating vetns are lignted and dimded through separate incusions
as resistance 18 met during stnipping  Smaller vens may be pulled
off without damage. Tho procedure 15 repeated flrst with another
newion below the knee, then another at the ankle. The skin is elosed
with mlk and an elasho adhemve bandags applied from foot to grom.

Injection therapy 1s wsed as a primary procedure only
when there are adequate contraindications to surgery or
when the veins are not large enough to warrant surgery
Postoperatively, residual vems are mjected as needed

Pathogenesis of Varices in Pregmancy Accordng to P
Pinlachs, F Vidal Barraquer and J 1} Biel® (Barcelons)
guch varices have speeisl features Thesy are not hmited to
the saphenous vemns. The duatationa are taut, do not empty
easily on elevation of the limb and show local temperature
clevation of 12 sometimes 3-4 C The distal part may show
pigne of 1schema, coldness, loas of hamir anhidross or some
times, hyperhidroms and occasionally even ulcera. They may
causge no svmptoms or may be pamnful. Frequently arterial
pressure at the level of the varices drops and oscillometrio
readings are lower than on the unaffected hmb Venous
pressure 19 mereased 1n the lower Lmb 1n both standing and
recumbent pomtions, especiallv after exertise 1t is not el
vated 1n pregnant women who have no edema nor varices

(8) Lyon chir 47 203-276 April 1952
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or m nonpregnant pateents with vactecs Trendelenburg test
resnlts vary bt are frequentds normnl For thees reasons
variees 1 preguant women are not the result of Senous
aahvlar inuficieney hut of numernps small arteriovenous
fixtnlas brought on In abnormal opeming of netromy oarterial
plomera supposedby enused I artion of progesterone and
mtwitar hormofes

In pregnanes, such sarices merease i number character
whieallv m crops They mav repress completely or partiy
after delineey or the flstulae mav persist with further de
velopment of the svndrome and formation of uleers In some
cases, venous and valvolar incafficiency mav result and true
variees develop

Sueh canservative megstites ag pressure handages are 1in
dicated Selerosing solutions are execllent for obliterating
arteriovenous shunts, Injections of histidine with ascorbic
acid control pain by producing Instamine ot tissue level
The capillany didatation that results abeorbs blood and &
minishes pressure on the plomera

Management of Varicose Veins and Their Related Prob.
lems during Pregnancy is considered by Leonard K Stalkers
(Roehester N\ 1 ) \arcose veins have been considered one
of the dircet results of pregnanev Actualls, their develop-
ment 18 the result of an mherited tendeney  abd pregnaney
15 onlv A mingle agpravating factor The mercased intrn
sbdominal pressure mm pregnaney spggravates the meom
peteney of the superficial venous svatem. Patients with in
conspicuous varices have few svmptoms, snd the variees
ustally disappear after pregnanes Treatment should be eon
servatite—rest at regular periods with the feet shghthv
elevated and use of elastie stockings

Advanced varices should be treated as though pregnaney
were not present Division and ligation of both the great
and leaser aaphenous sems with stripping of the entire
great and lesser saphenous svstems, can be done up to the
seventh month

When superfiemn} thrombophlebitia develops  regardicas
of the state of pregnaney the thrombosed vein should be
1solated by at least ligation of the great and lesser saphenous
svatems If the thrombosis 15 confined to a small segment of

{8) Xew York 7 Med #2 749 71 Mar 15 1MRD.
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vemn, excision of this segment should be done at the tims
of ligation., For deep phlebitis 1n pregnancy, Stalker recom-
mends anticoagulant therapy and paravertebral block Aoest
patients should be ambulatory and wear compression band
ages.

If a small area of indurated cellulitis develops, the strip-
ping operation and complete excision of the area of indura
tion should be carried out If the area of induration is large,
stripping 18 done and deflnite surgery for the cellalitis post
poned until after pregnaney After any surgreal procedurs
for varices during pregnancy the patient should stay off
her feet as much as posaible and wear elastie stockings
all remaining patent varicosities should be occluded by
scleroms after termination of pregmancy

When superfieial thrombophlebitis develops after deliv
ery, conservative therapy with anticoagulants is preferred
to surgery If varices are firat seen durmng the postpartum
period, the patient should be advised to have the condition
corrected before further pregnancies.

Phlebesctomy in Treatment of Aoute Thromboxis of 8aphe-
nous Varices or Veins According to Lows G Herrmann’
(Univ of Cincinnati) superficial venous thrombosis 15 rarely
mnfectious danger results from apread of thrombosis to the
deep veins Anticoagulants do not affect thrombosis which
hes already tsken place to limit its spread, they must be
teken for many weeks Expense and difficulty of mamntaimng
required coagulabihity of blood are considerable

Complete excision of the involved vemn with iis bicod
clota (phlebectomy), if done early is sumple, safe and logreal.
I delayed until organization of blood clots and collular
reaction around the veins become widespread complete ex
tirpation of vemnns aund blood clots becomes more difficult.
During perivenous edema, veins can easily be “shelled ont”
with muumal trauma to surrounding tissues. Phlebectomv
should be employed more widely for it reduces disabibtv
to a few days, reliever pam promptly reduces cost of il
ness and elimmnates the rare more serious comphcations
after superfleial venons thromboms

Woman 46, had thromboss of large varices in the right thizh
2nd lower leg She had had varicose veins from nght groin to md

(1) AMA. Arch Murg €4 AAT-A86 May 1932
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there are mfrequent vamants of these two types (1) con
genitally short esophagus with thoracte stomach, whieh
readily demonstrated at operation, (2) double hernis, or
composite type, which is actually a combmation of hoth the
sliding Inatal and paraluatal

Of the 111 patients, 87 4% had the shiding type, 6.3% the
paraluatal, 4 5% congemtally short csophagus with thoracic
stomach and onlv 1 8% the composite type There was con
mderable overlappmg of aymptoms presented by the patients.
Thev were distress other than pan (e g, heartburn or

ft) —8ld 1; f hmttw hemm. Drawing fa mede as of a mxitial
T oronts s brvoied’ T show mlation ot Tl poion o wbean £

L33
(13 } —Parghiatal
?(fom‘ﬂm(a Enest, R 1T nt:{peem 135 113 Jasmry 105%)

Dloating)} i 34% wtractable pamn 1 35% blocd loss m
19% and obstrunetion m 12% All had svmptoms of such
seventy or long duration that they sought surgicsl relief
The reparr technie follows

Tromw10.—Under intratracheal whalntion anesthesia a long ob-
Irque tnemon 18 made on the left mde, resecting the erghth rib. The
1«52 Jungr s retracted, adheeiony are divided as requived and the
phrenio nerve ix crushed. The mediastinsl plenra o the hernia
18 inqieed lo dinally and eevered from its & ants aromnd
the margn of the esophageal hiatus. This exposes the hermal sss,
hermusted stomneh n.ucrlowcr end of tho uoph.gm{ and mubﬂﬂ&;
the vagna nerves. The hermal sac is eliminated by (1) pliaﬁontg
the sae, thersby invvrﬂn& 1t 1nto the sbdomen (though avoiding ;
wall o? the stomach 1n the shéing vamety) aond/or (2) exdslon ©
the redundant portion of the sae after replacement of the viseert
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dysphagia, nocturnal distress and retrosternal discomfort,
Bleeding 18 the commonest complication and 1s usnally oe
enlt Perodic, sovere hematemesis does oceur Peptie uleer
may oceur as erther the initiating factor or as a secondary
complieation Whoen uleer 18 present there arc associated
esophagitis and gastritis which greatlv 1mpede accurate

o N ;:,’/-f:

New location of

esophagaal ori-
fice ingc-nrrﬂl 0\\\ v
o
tendon AR /}M 5
Old drifice i,

Flg 110 —Anstomic features as viexed throogh thoracotomy incidon dariag opers-
St il G BN T4 Y A ey 105308 Mapt. 33 u‘x.)

localization. In patients operated on for uleer the ulcer has
always been 1n the thoracic stomach,

Dysphagia 1a the commonest symptom of short esophagus
and 18 wsually due to an orgamic strrcture as a result of &
severe mfammatory process such as long-standing esopha
gita, The strictare 18 due to a cieatrising contracture at the
cardige end of the esophagus There may be associated pro-
gresmve shortenng which ia behieved dune to & reflex phe-
nomenon with inflammatory and neurogemec factors.

Careful medical therapy and perodic use of bougies often
will alleviate the symptoms of short esophagus but cannot
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unrelated gastrowntestinal lemon Of the three who had re-
contly been operated on, one had a tracheostomy and a haek
mg cough and two had frequent oral and tracheal aspira
tions postoperatively The fourth had & heaw chest cold,
characterized by paroxysms of coughing The exaggerated
motions and perieds ol temporary spasm of the diaphragm
secondar) to coughing, oral suction or tracheal aspiratians
appear to have beon tho causative factors in these cases.
The spasm and contractions of the diaphragm may well have
accounted for at lerst temporary incarceration of the her
mated portion of the stomach, whieh under normal eircam
stances slides back and forth from the abdominal nto the
thoracie cavity This temporary inearceration causcs vas-
cular engorgement, with subscquent mucosal necrosis and
ulcoration, leading to massive hemorrhage An additional
factor may be the action of retained neid gustric secrotions
i the incarccrated gestric pouch above the diaphragm.

Interruption of the phrenic norve impulses to the left mde
of the diaphragm, although not tried m the seres, mav be
a physiologe approach to correction of the underlving fac
tors When diagnosis 18 known, and if the presence of an
associated gastric neoplasm or ulcer can be cxcluded, phrenie
nerve mterruption may bo a neceasary adjuvant to the cus-
tomary measures of scdation and blood replacement therapy

Epiphrentc Divertioulum of Esophagus js discussed bv
Harvey W Kausel and Gustaf E Lindskog? (Yale TUniv)
The etiology is unknown, although less than half the re
ported enses have been associated with cardiospasm There
18 as much cvidenco for as agrmnst the condition’s being
gecondary to cardiospasm Some cascs are associated with
hiatus herma or short esophagus and may Lo cauned by con
genital weakness of the muscle layers or hermation through
wonrk areas surrounding the nutrient vessels,

Diagnoms is nsuallv not difficult Though mild dyspepsia
may be the sole symptom dysphagin, epignstric or aub
stornal pamn, rogurgitation ormetation and even vomiting
after moals in conjnnetion with anorexia and welght loss
arc charncteristic Esophagoscopy and barium studies will
demonstrnte the lesion.

Anymptomatic leslons arc best left untreated If an asso-

() D Chest 21:334 345 March, 1952,
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unrelated gastrointestinal lesion Of the thres who had re-
centlv been operated on, one had a tracheostomv and a hack
mg cough and two had frequent oral and tracheal aspira
tions postoperativelv The fourth had a heavv chest cold,
characterized by paroxysms of coughing The exaggerated
motions and periods of temporar spasm of the digphragm
secondary to coughing, oral suction or tracheal aspirations
appear to have been the causative factors in these cases.
The spasm and contractions of the diaphragm may well have
accounted for at least temporarv mmcarceration of the her
mated portion of the stomach, whick under normal erreum
stances slides back and forth from the abdominal mto the
thoracac cavity This temporarv incarceration causes vas-
cular engorgement, with subsequent mucosal necross and
uleeration, leading to massive hemorrhage An additionsl
Iactor mav be the action of retamed acid gastric secretions
1n the mearcerated gastric pouch above the diaphragm.

Interruption of the phrenic nerve mmpulses to the left side
of the diaphragm, although not tred in the series, may be
# phymologic approach to correction of the underiving Iac
tors When diagnouis 1s known, and 1f the presence of an
associated gastric neoplasm or ulcer can be excluded, phreme
nerve mterruption may be a necessary adjuvant to the cus-
tomarv measures of scdation and blood replacement therapv

Epiphrenic Divertioulum of Esophagus 1s discussed bv
Harvev W Kausel and Gustaf E. Lindskog? (Yale Univ)
The etwology 1s nnknown, although less than half the re-
ported cases have been associsted with cardiospasm. There
1s as mueh evidence for as agamst the condition’s bemg
gecondarv to cardiospasm. Some cases are associzted with
hiatus hernia or short esophagus and mav be caused bv con
genital weakness of the muscle lavers or herniation throngh
wenk areas smrrounding the nutrient vessels.

Diagnoms iz vsually not difficalt Though muld dvspepsa
mav be the sole svmptom, dvsphagia, epigastric or sub-
sternal pamn, regurgitation eructation and even vomuting
after meals in conyunetion with anorexia and weight loss
are characterishe Esophagoscopv and barfum studies will
demonstrate the lesion.

Asvmptomatie lesions are best left untreated If an asso-

(£) Dw Chest 21 334 345 Warch, 195..
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types of surgery have been conmdered for cardiospasm that
fa1ls to respond to dilatation. Esophagogastrostomy with
three-quarter subtotal gastric resection would prophylact:
cally protect the distal esopbagus agawnst acid pepsm by
reducing the acid bearing portion of the atomach and short
emng emptying time This operation, done once, gave eon-
siderable improvement in symptoms. Heller’s cardiomyotomy
may prove io be the operation of choice in cardiospasm.
It 18 mmple and 15 similar to the Ramstedt procedure for
prloric stenoms The musculature of the narrowed area o
cut and spread, allowwng the mueosa to bulge through. This
procedure has been performed once, with good mmmediate
postoperative results.

fa [Tlm:;d shonld be rccndc?u';b:b:onllgoanlu“;ol::ﬂ;*;n&e sdmple Heller

are glves excellent results—Fd.]

Physlologic Operation for Megaesophagus Dystonis, Car
diospasm, Achalasgia Owen H Wangensteent (Univ of 3
nesota) states that megaesophagus 1 believed due to absence
of Auerbach s plexus of nerve cells m the esophageal wal,
bemng analogous to megacolon and hypertrophie pylome
stenosis, The term dystoma is preferred for the condibon
minee it mndicates the combimation of hypertouns of the dis-
tal segment, known as eardiospasm, and atony of the preut
mal segment of the unstriated musculature of the dusal
two thirds of the esophagus, known as achalasa, Simnee 1dio-
pathic esophageal strictare 1s & mamfestation of aeid peptie
ulcer due to regurgitation of gastric acid peptie yurce, opera
tion for 1ts correction must take mto consderation the
effects of gastric acid peptic jmee on the esophagus, even
though dystoma 15 not an acid peptic linked disorder Fail
ure of eardiospasm to respond satisfactonly to conseryative
dilation 1s an wmdieation for surgerv YWangensteen’s proce
dure involvea exciston of the dilated atome, unstriated seg
ment of the esophagus excision of the acid-secreting ares
of the stomach, and pylorotomy (not pyloroplasty) to en
sure emptying of the vagotomized residual antrum.

Trcanzo—Anesthens 15 ndneed with pentothal® and eurare and

maintained with ether A midline upper abdominal inemon 15 made
ed by median extraplenral sternotomy extending 1nto the

fourth intereostal space (Fig 1114) The avascular Hgament of the

(4) Amn Surg. 134 301 318 September 1951
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below the dinphragm ) The sternum fs enapted with no 24 sterl
wtres through dall holes and elosure effertel,

The seven patients operated on had relief from dvsphama
though two had to have occaxional postoperative dilation
Yood was no longer regurgitated and xize of the esophagus
shrank in all patients Apart from Hellers extramucosal
mvotomy operation (Fig 111), which corrects cardiospasm
bv 1ts long 5§12 em jncision but not the megaesophagus 1t
scll presious operatine procedures have proved unsatisfac
torv chieflv beenuse thev vited esophagitis from aeid
peptic regurgitation

Pathologic Changes §n Mepaesophagus (Esophageal Dys-
tonia) Frederiek S Crosss (Univ of 3linnesota Hosp ) pre
sents data on seven surgical cascs of megaesophagus and
two seen at autopsy  Sargerv conwsted of resecting the
lower portton of the cxophagus with the aeid secreting por
tion of the stomach The tortuons esophagus was then freed
as much as possible and straightened ount by drawing it
down and anastomosing it to the antral portion of the
stomach. Patients were aged 24-76 and duration of svmp-
toms ranged from 134 to 30 vears. Earhiest age of onset
was 10 and latest 74 Sections from nme esopham withoat
megaesophagus, from patients aged 45 80, were also studied
to eatabhsh the normal appearance These specimens were
obtained at surgerv and auntopsv

There was an inflammatorv reaction throughont the eso-
phageal wall which was both acute and chronie much of the
acute phase in the surgical specimen being due to operative
tranma Chronie inflammatorv change with infiltration of
Ivmphocvtes was most severe in the serosal and submueasal
lavers The mncosa was intact in all spectmens The laver
of Auerbach's plexus was usually wider than normal, with
mononuclear and polvmorphonuelear eell mfiltration and
an inerease in capillaries The fibrous tissue reaction varied
from & alight increase to complete replacement of the plexus
m some areas by dense fibrous tissne Manv of the gangliona
were almoat completely replaced bv small mononuclear cells
resembling Iymphocevtes, There was also an increase m the
interstitial connective tissue 1 the ganghons. There vas

t¥1dence that loss of ganglion cells 1s limited fo the esoph

—
{3)  Mumerr 311647453 May 1052
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agus One of the esophag: obtamed at antopsy differed from
the others in that ganglion cells were found i mgmBeant
numbers, although not as frequently as 1n a normal esoph
agus. In this case symptoms had been present for only 114
vears, whereas in the others thev were of 12-30 vears’ dura
tion The fact that no ganghon cells were found at anv level
1 an esophagus of which 14 em was available for study
indicates that i the late stages of the disease ganglion
cells are destroyed in the entire length of the organ.

Loss of ganglion cells from the esophagus 1s accepted as
the etiologic basis of esophageal dystoma br some mvest!
gators, however, phvsiologic funetiopal changes 1n an organ
cannot be explamed bv wnvestigating pathologic changes
alone Loss of ganglion cells mav be a secondarv rather
than the prunary ceuse of the disease In this studv de
struction of ganglion cells 15 explamned on the basis of 8
neuroeytolvms of the nerve cells by proliferating capsular
eells Further investigation is needed to determine the troe
etiplogy of the disecase

Oarcinoms of Esophsgus Edward F Parker, Charles B.
Hanna and Revmond W Postlethwaits report data on 170
hospital and ecluue patients with histologically proved
emidermord caremmoma of the esophagms, 86% of whom
were Negroes. Nimetv six per cent of the patients were
from the lower economic strata. Duration of svmptoms
varied from three weeks to one vear mn most patients, but
177% had symptoms for three weeks or less. Dvsphaga
wag the eommonest symptom as well as the commonest first
svmptom Weight Joss was experienced bv a high percent
age, whereas pamn regurgitation, cough and hoarseness
were encountered lexs often The reason for late diagnoss
was msinterpretation of svmptoms by the physician rather
than neglect by the patient

Of the 170 patients 114 were noperable Of the 56 op-
erable patients, 26 had nonresectable and 30 resectable le-
sons Pallintive resections were performed on 24 and theo
retically eurative resections on 6 Average survival time
from onset of symptoms to death was 7.5 months for the
mntreated patients and 98 months for those treated by
gastrostomy alone Survival times for patients who under

(8) Amn Bwrg. 135 &2 708 May 1932
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favorably with those for enrcinoma of the lung end stom
ach The lower the site of the tumor, the ligher the re
sectability rate probably because vital organs are not n
vaded as early Rescetabilitv 1n patients under 40 was less
than that in older ones Operative mortality rate was 17.3%,
reduced more recently to 77% Of the 67 patients who sur
vived resection, 41 were alive a fow months to over three
vears after operation.

When the gross tumor caunot be excised completely, pal
liative resection 18 not justified Only 6 of 91 nonressctable
patients survived over six months Caleulated from onset
of symptoms and from time of hospital discharge average
duration of Iife was 88 and 2.2 months respectively Pal
hative gastrostomv or jejunostomy did not prolong the sur
vival period

Early diagnosis appears to be mmportant in resectability
the nonresectable patients having had symptoms an average
of two or more months It should be feasble through (1)
education of the layman with regard to the possibilibres of
survival after early diagnoms and rescction (2) thorough
investigation at mutiation of cholung on food or transent
dysphags, reliance not being placed on the late symptoms
of dysphage and cachexia whioh appear after the tumor
has completely encircled the esophagus (8) careful x ray
examination of the esophagus (it should be remembered
that mnti] more than half the lumen 1s involved barmm
readily pamses through the esophagus, and that a flllng
defect may have to be viewed from different angles), (4)
drrect observation by esophagoscopy mn climeally
cases In view of the high incidence of esophageal carci
noma among malea (ratio 18 1) anv swallowing disturb-
anee m a man over 85 should be conmdered esophageal
earcinoma until proved otherwise

Tuathve re
e S s iemes e e Fampec F onough of i nolved corphae
is remored to permit swallowing. That is the only justification for a pallis-
thro resection.—Ed]

Palliative Gastrostomy for Inoperable COarcinoms of
Esophagus J C Dickison® (Montreal Gen’l Hosp ) reviewed
the hoapital records for 193548 There were 103 patients
with esophageal carcinoma 56 of whom had palliative gas

(8) Carmd. M A, J 68 3530 July 1051
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trostoms  Of thexe, 23 (427} ded in the hospital after
an average survival of 2 davy Of those that Jeft the hos
pital alive, 27 were traceid they had an sverage survial
of 2026 davs (Fir 114) Average survival for the 50 pa
tients traced was 120 dove Mo particular type of pastros-
tomt reemed to hnve ansy advantage over the others Among
23 patients who were not operated on average survival was
111 davs In other words 50 patients were exposed by pal
biative operation to a 420 hoespitnl mortality risk, plus
panful waund nud dressings, shin excoriation, and/or
wonndl infeetion to add nime davg to their survival time

13 5 7 9% 1 we

.

N“"
.

15 ros

Tic 114 —Folil iwe per ernt of sunhal in 88 patients who undersent gasime
loay Bolen tine %mldmlllh!lnlmnnhdumm
tomT (Cowrtesy of oo, J € Cansd, W 0. J &5 33-34 July 1951}

SEBE5RTIEEY

The longest average survival 126 dayw, was in a group of
seven patients who refused gostrostomy

Somo authors atate that gastrostomy 1s indicated only
when fluids cannot be taken orally Dickison, however eon
cluded that “when fluzds by mouth cannot be tolerated the
blessed end 1 near enough without direct assistance ”

Esophagoplasties by Means of Transverss and Descend
Ing Colon are discussed by Paul Orsons and Mareel Temaire®
(Patis) Use of the eolon presents definite advnntages be
cause of faciity of mobihization oxcellent vescularization
img reiativelv amall ealibor

E0ENI0.~The loop 1 prepared by mobding transverse

dencending seetionn, E{te‘rpvﬂflch thl:ymeh urf g:ided in Acmmt:id
ancs with the exising pattern (Figs. 116-117) Usually this may be
done by (1) ligating the artery and vein of the splenie floxure after
whieh the avascnlar mesocolon 18 divided and ths left border of the

1) cir 671491605 Juse-duly 1081 /
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pedicle defined, (2) dividing the vaseular areade of the deseendmg
colon, section starting proximal to the end of the artery and extend-
ing to the splenio flexure, and (3) dmiding the areade to the right,
beyond the termination of the left braneh of the mght oolie artery
The ends of the loop are then dinded, the resected colon is unss-

Fig 118 (abore left) —ifter sugh
ogrephy on freeh cadawer Behesstlc
distribation of blood vemsls.

Fig, 118 (abore) —Large xiddie
oolie srtery
Fig. 117 (left) —Laft a3d middle

(Couttesy of Orsoni, P., and Lem-
are M. J chir 87 $91-505 Jom-
Jaly 1051)

mosed f the
end to end, & ‘precolie” side-to-mde anastomoms o

:wur end of the loop to the ileum is carned ont (Fig 118) and the
pper end is elosed with inverting sutures. The earvieal mcphlshm“
lthmexpoaadmdmohduedinthenmk.Unlammomdom;Pmd.
‘ion with or without exeimon of the tumor has already p e
rrvical esophageal stump, exeunon of the tumor 13 best acoomp!
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by brnging it up into the neck, as the ecrvical stump bas 8 strong
tendency to retract, reeection is done ns low as posuble The lower
end of the c<ophngus is elowed, the colon bromght up into the neek
by one of vanons methods and an cnd to side anastomoris made

The anterior intrathoracie, substernal location of the loop
seems to offer the greatest possibilities in esophageal ean
cer, whether purelv palhiative or n preparation for sblation
of the tumor and eapecially in benign strictures. The esoph
agus 1% first resceted in the neek the colic loop prepared,
xvphoid resected and an extrapleural tunnel erested by

o Watley SR e (G of Ol P and Lamatre M chie
gradually working up ome and then finally four fingers
which are kept close to the posterior surface of the sternum
without separating the mediastinal plenras (Fags. 119 i21)
A presternal subcutaneous tunnel 18 less desrable When a
high thoracic esophageal tumor has been approached through
either the right or left side, the loop may be placed 1n the
Posterior mediastinum. During thoracotomy the esophagus
18 divided below the tumor and the two ends connected
¥ith 2 long string At the abdommal preparation the lower
stump 18 drawn mto the abdomen, the string attached to the
upper part of the colic loop and the esophageal hiatus 1n
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Fig 119 (above left) —
ermal  esophagoplasty
Start of twanal.

Fir 110 (above) —Furtker
tunnaling frome below wpward.

305 June-July 1981)

the diaphragm enlarged. The npper part of the esophagnt
and the tumor are then excised and the colic loop is brought
up by means of the string and anastomosed to the uppe!
enophageal stump Resoction 18 done above the lesion if it
18 moperable and only the upper part of the esophsgus it
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mobihized and brought up into the neck, the lowcr end of
the string is brought through the hiatus durmg the thornele
stage With the left approach a combmned thoracoabdominal
procedure allows rescction of the erophagua and prepara
tion of the eolir tuhe in one stage

ABDOMEN—GF\FRAL

Abdominal Masses I Survey of Incidence and Olinical
Bignificance 13 made in 5 000 consecutive unseleeted patients
excluding ehildren and pregnant women. bv Donald B
Butler and ¥ Arnold Bargen® (Mayo Clinie) Largelv the
group represents patients referred because of serious or
unusual diseases In 215 241 abdominal masses were pal
pated About one third had a malignant mass, which stresses
need of prompt diagnosis particularly if the mass is cn
larmng More than half the masses were i the hypochen
driac regions with over a third 1n the right hy pochondrium
about two-thirds were m the upper abdomen There were
more than twiee as manm masses in the right side of the
abdomen ax in the left one third of them bewng liver

Of masxes felt in the right hvpechondrium 88 6% wore
liver in the left hvpochondrium 83 3% were spleen 42 8%
of the epigastric masees were stomach, and 196, were
ventral hermins Three fourths of the patients were un
aware of the masses Pain was the presenting complaint mn
537¢ of the mahignant group and i 331¢% of the benign
group Bemgn masses tended to be round or oval smooth
and smaller than malignant masses, while mobility and
hardness were equivocal as to malignanev and benignancv
Half of the mabgnant masses were primarv swith some
ehance of surgieal cure

Surgery m 101 patients disclosed malignaney n 74 3%
The malignant group was on the average over 10 vears
older than the bemgn group

Factors affecting palpation of an abdommal mass are
(1) mze of mass, (2) relation to anterior abdommnal wall
(including presence of adhesons) (8) relaxation of ab-

(1) G

1011 195
1, 1 ’
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dominal wall. Size 18 difficult to alter unless a hollow visem
becomes distended (or 1s distended through a stomaeh tabe)
The relation of mass to anterior abdominal wall cen be
altered by postioming the patlent (ag., kuee chest pou
tion) or by pressing the mass forward with a hand against
the posterior abdominal wall Relaxation may be increased
by sedation or by so positioning the patient as to relax the
rectns muscles. Gentleness and warm hands may spell sue
cess 1n palpating sn abdominal mass

Enterocystomas Report of 8ix Oases and 2 review of the
literature are presented by Kar Dohn and Olat Povlsen?
(Copenhagen) MAlost enterocvstomes ocenr m the alimen
tary traot and appear slong 1te entiro conrse, althongh therr
site of predilection is the terminal fleum (136 of 315 cases),
most mtestinal cystomas are embedded i the intestinal wall
jtaelf, mainly in the subseross or muscularis and often m
the snbmucosa Some are situated outside the ntestmal wall
between layers of mesenterv, &8 few float i the peritoneal
cavity attached by & stalk or an independent mesentery
to the mntestine About three fourths of mntestinal evstomas
are mesenteric. Almoat all thorasic types origmste from
the posterior mediastinum. About one-fourth are minor
oysts near or 1n the ecsophageal wall The others extend into
the hemithorax (two-thirds into the right) and, exception-
ally, may prolong through the dumaphragm, Aost often they
adhers to the esophagus, some with a common muscalsr
wall, about one fourth lack any connestion with the esopk
agus They may adhere to the lung traschea, aorte, peri
eardium and diaphragm or erode the spine and ribs, 12
several instances they have given rse to scolioms They
ordinarily range from plum to orange size and somelimes
fill most of the abdomen. The cysts are uniloculsr with
few oxceptions, and generally round or ovoid, but all transt
tional forms are found to be typical tubular intestinal
duplications.

The wall ordinarly conmsts of the same layers as that
of the glimentary tract, The mucoss 18 well developed with
characterstic epithellnm and often with typical glandular
elements The muscular eoat generally 1s formed of two
thiek layers and often shows ganglion cells and nerve

(#) Acta ehir scandinar 102 2135 1931
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ly in one stage If the cvst adheres to the neighboring or
gans, especially the esophagus, these mav be damaged
However, 10 patients (of 25 operated on) were treated by
primary excision, without opemung the esophagns, all re
covered

[Some cysts attached to the esopharus are secessory stomachs showing
typical gastric mucous membranes—Ed ]

Mesonteric Oysts, Enterooystomas and Omental Oysts are
discussed by 8J G Rmsmat (State Umv of Groningen)
These cysts with retroporitoneal oysts, form one group
both as to structure and place of orngin. Organs origmally
mtramesenteric become retroperitoneal during fetal Dfe,
and conversely oysts originally retroperitoneal may become
mesenteric by development between the layers of the mesen
tery

Among the genwne c)sts, clasmified according to Hen
schen, are cavernous and cystic lymphangiomas (lymphatio
cysts) Their wall contains dilated lymph vessels, lymphoid
tissue and oceasionally smooth munscular fibers, and the oyst
contents are of a serous, chylous or pulpy character In
cluded 1n this classification are enterocvstomas congemtal
cvats ansng 1n the gestromtestinal tfract. Their contents
may be mucous, colorless or jellow to brown, hemorrhagic
chylous or pulpy Other genwmine cvats are thoss orginat-
ing from remnants of the wolfflan duct, milleran duct,
ovaries or germmal epithebium cysts arising from endo-
metriomas (chocolate cvsts), simple dermord cvsts omg
mating from discarded ectodermal germ plasm, and par
asitic cysts, ncluding those due to echinococous and Cyst
cercus cellulosae Pseudooysts include gas eyats which oe
cur 1n conjunction with gastrie or duodenal ulcer as a re
sult of gas penetration through the uleer or vis minute
mucosal fissures and tend to spontaneous resolution blood
¢ysta due to hematoma softened cvat arising from a caseated
Iymph gland, butter eyst, arising from a degenerated Lpomas,
and hydrops cysticus omenti, Le accumulation ol fmd
between the omental layers

The clrmical symptoms vary greatly depending on site
and mze of the cvsts, Fairly large ones may be asympto-
matic others may cause pain constipation or disrrhea.

(4) Arch chir peerl 3 132150 1041
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cytes per cubie mlhmeter of blood and the latter to a
decrease 1n the percentage of lymphoeytes in the total white
cell count. The relative lymphoeyto count 1s arbitrarily
expressed as below 20, 15 or 10% of the total whito cells
found 1 the neute conditions studied The absolute lymph
ocyte count 13 expressed in values below 1,500 and 1 000/cu
mm. A relative lymphopema below 20% was found m 86%
of the patients with acute pancreatitis, the incidence was
comparable 1n patients with perforated duodenal ulcer dis-
seoting aneurysm, acute appendicitis and acute choleoystitis
A relative lymphopenia below 10% was present in 55% of
the patients with pancreatitis, 42% with aente appendieitis
and 40% with perforated duodenal ulcer An absolute lym
phopema below 1,600 cells was found in 63% of the patients
with acute pancreatitis, 76% with dissesting aneurysm and
64% twith intestinal obstruction Depressions of lympho-
cytes below 1,000 were found in 26% of the patients with
acute appendicitis end pancreatitis and m 25% of those
with dissecting aneurysm.

Absolute and relative lymphopema oceurs in a variety
of acute conditions but is not dlagnostic Evidence sug
gests that the depresmon of lymphocytes n acute cond:
tions 18 gelective occurring independently of the polymor
phonuclear lenkocyte count. The degree of abaolute lympho-
penia was proportional to the meverity of the involung
stress It follows that lymphopenia is an unfavorable sgn
in the leukocytie picture Conversely a return of the lym
phoeyte count toward normal suggests a good prognosis.

[For many years it has been realired that the pumber of Iympbocytes
aff « good ides of the development of resistance in a patient with

tuberculosis. In my own experience I have found ft unwise to operate on
ntnb«]:rcu}om patient with a relative lymphoeyte count under 20 per cent.

Roentgen Manifestations of Acute Intermittent Porphyris
were studied 1» 17 patients by George L. Calvy and Carroll
O Dundon8 (Western Reserve Univ) who also reviewed
the literature and found segmental gassous dilatation of the
intestine in at least half the patients Abdomunal x rays
vary m appearance from day to day and the disease has
no characteristic pattern A continnous dilated loop of 1n
testine mav appear in the upper half of the abdomen on

(8) Radiclogy §0:2104 308 Felxrmry 1081
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anoxia Use of nor epmmephrine 1s also often mmpractical
since 1t requires carcful superviston The patient 1s best
mamtained at room temperature. Alild Trendelenburg post
tion is advantageous, but repid mancuvering to extreme
pomtion 18 dangerous. In complete collapse of veins, arteral
transfusions are oceagiopally very successful. Oxygen may
always be used but 1s most advantageous when there are
associated chest wounds, burns or respirntory embarrass-
ment Cardue stimulants have no place in treatment, sinee
the damage does not rest i the heart

Immediate treatment wmecludes admmstration of mor
phme 1if necessary imtrevenously, for pam. Tetanus and
gas antitoxin should be given early Everv patient shonld
have an imtial standard dose of an antibiotie, further dos
age to be determined bv later findings Vital mgns and fluid
intake and output shonld be recorded Frequent aspiration
of the pharynx and trachea 18 mmperative, particularly in
thoracicoabdominal wounds Insertion of & gastric tubo 1a
both diagnostic and therapeutic since in the ermtieally in
Jured, gastric function temporarily ceases, resnlting 1n acute
gastric dilatation. In exammation for assoeiated injuries,
mmportant diagnostic aids are signs of external violence,
wounds bleeding from the rectum bloody vomitus or bloody
asprrated gastric contents, hematuria and shoulder pain
(disphragmatic 1wrrtation) The permmeum and back should
be examined for wounds of entrance which cecur in ex
plosions or from bursting shells and are often at first over
looked. Sharply demareated abdominal spasm may suggest
thoracic rather than abdominal injury Abdommal disten
tion of spinal mjury appears early, in contrast to the dis
tention of peritomitis Shifting dulness and, less often, ab
gence of liver dulness are ighly significant Auscultation
should never be neglected and prootoscopic, manual rectal
examnation and catheterzation are imperative X ray ex
amination 18 & frwtful source of mformstion.

Imitial local treatment conmsta of dry sterile gaunxe and
strappings. Antiseptica such as 10dine and alcohol can leak
into the abdommal cavity Because of poasible spread of
nfection, treatment of entrance and exit wounds is de
ferred tmtil laparotomy 13 completed Proper treatment is
excision and closure with or without dramage
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the only trauma recovered after splenectomy One patient
had retroperitoneal complete rupture of the dnodenum be-
tween the 2d and 3d portions. Diagnosis was aided by flat
abdominal x ray showing gaseous outline around the psoas
muscle shadow Retroperitonenl erepitation lateral to 2
peculiar gray black hematoma was found 1o the messntery
of the ascending colon

Pancreatic lesions were numerous and included one 1
stance of complete pancreatie rupture with rupture of stom
ach and duodenum, one of simple contusion of the head of
the pancreas complicated by secondary suppuration of gall
bladder and atomie obstruction of duodenum, and two of
mild pancreatic trauma followed by development of pzeudo-
cysts

With multiple coneomitant injuries particularly with the
patient comatose, evidence of abdommnal emergeney may be
difficult to evaluate Alortality will remain high 1if shock
1s not adequately treated. The eritieally ill need constant
and repeated abdominal examination. Retroperitoneal rup-
ture of the duodenum mav be suspected when, with symp-
toms and signs of abdommnal perforation, x ray shows gas
outhning the right psoas muscle or 1n multiple small globules
n retroperitonesl tissues or around the rght kidney At
operation crepitation beneath the right upper posterior
peritopeum, & yellow or yellow brown discoloration of the
peritoneum or a gray black or bile-colored hematoma in the
mesentery of the ascending colon should rawge suspreion of
retroperitoneal rupture of the duodenum. Division of the
gastrocolic omentum may be necessary to expose fully rup-
tares n the distal half of the duodenum

Pancreatic lemons from nonpensirating tragmsa are con
tustons, lacerations or complete ruptures Frequently other
trauma 18 superimposed and mortalhty 1s high. Alild trauma
or contumon of the pancreas may result in hematoma and
development of pseudocysts. Permistent pamn after mild
abdommnal trauma should suggest poaible pancreatic lesion
and cyst. Tn hematoma of the head of the pancreas, gsll
bladder and duocdenum complicationa are possible

Treatment of psendocysts of pancreas may be compheated
by obstruction of the mamn pancreatic duct by fistula Ex
cimon of the cywt with or without partial pancreatestomy
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Use of Thoracicoabdominal Incision for Upper Abdominal
Keoplasms 18 desecribed by John M Beal and William P
Longmire, Jr ! (Los Angeles) find that this mneision permits
determmation of resectability without division of impor
tant structures and affords excollent exposure in block re-
moval of massive neoplasms,

Prooroure.—The patient 18 placed so that the transverse avis of
the body is at 30 degrees to that of the table. The left mde 1s ele-
vated, An obligne abdominal ineimon is made from the lateral mar
gn of the right rectus to o pont approximately oppouto the seventh
left intercostnl apoce. If exploration discloses hepatie metastases or
pentoneal 1mplants, operation ean be discontinued or a palliative
procedure performed, If reseetion seems fea.nble] mnewmon is ex
tended into the seventh intercostal spaee by division of the eoatal
margin (Fig 122) Reseehon of 2-3 em, of costal eartilage at the
mte of transeshon factlitntes eloszre The dinphragm 1s incised to-
vward the esophngeal hiatus, during divimon, the lower lobe of the
left ling 18 earefully retracted and a rib-spreading retractor in-
serted and gradnally cxtended. When neoplasms involve the eardus,
the esophagus 18 eireunmsenibed and o few centimeters of diaphragm
left attached to it

For mobilizetion of upper abdominal viseera the lateral reflection
of the posterior parietnfpaﬂtnneum is 1noised from the esophageal
lnatus to the infenor pole of the kidney (Fig 123) By retrachm,
the spleen medully, LE‘; tal of the pancreas 1s readily mobil
and a relatively avascular plane entercd. Refropancreatis dissecizon
18 eonhmned up to where the superior mesentenie artery and vem
ean be visualized ( 124) In some large neoplasms invol
abdomnal stroetures a the transrerse mesocolon 1nvolvement o
theso two vemals deterrmnes operability Also an opportumity 1s af
forded to inspeet the nodes along the sorta. If exewsion of the tmmor
18 feasible, aperation 18 continned and the transverse colon omentum
removed. If ather the transverse colon or mesocolon 1s 1nvolved,
the portion of colon between the hepatic and splenie flexures 1s re-
moved. Otherwise, the pentoneum from the upper surface of the
tr eolon is refleoted and r d. In most cases the dmo-
denum may now be divided abont 5 em. distal to the pylone rﬁ‘
The panereas 15 divided between sutures passed around 1its n
With tlus exposure there is hitle diffienlty 1n dimeching tho pan
erens from mesentersc vemsels. The splenis vern 1s transeeted. The
periportal lymphaties are dissected, leaving the eommon duet, portal
vewn and hepatio artery exposed. The gastrohepatio ligament is in
cised at the margin t??the Hver and roflected medully By traeing
the hepatie art eephalad, 1njury to thie vemsel 15 avoided. After
dtvimon of splenie and left gastne arteries, the tmor mass is re-
traeted npward over the superior margin of the mnciston (Fig 125)
Ita remaining sttachment is to the csophagus. If completo removal

(1) AM.A Arch Sury 61 009015 Mar 1052




ADDOMEX 339

Is pot requred the sfomach fs tranweted 8t an appro nnte Irvel,

H;mﬂthom div] 1on of the left pastose arfery, and eontinuity
of the pr trofnteslinal traet restored hy pactrojejanostomy In total
pactreetom, a amitable Irmgth of cophagas Is motized for esoph

ﬁ 112 (top left) —~Iacisdon for thormcicaabdontical approach to cpper abdowinal
123 {lﬂ‘p right) —~Inftiel step In esobfibrution of wyper
a

whominal viscem.
d.irmalo’l‘bm :rr:)l_'-;inmmj piraech (0 determxina operab{ity aveide

i, 136 (bottom Fight) —Coespleted Hock resection of stomach, spleen and distel
Iu o.:‘ﬁ’my‘:::;u..v M, and Longwire, W P, Jet AMA Arch. Burg 641509
agojejunostomy The chest I usnally eloeed without dranage. Wh
the paneress is tranzected, a drun is brought through the :bdomm?l
wall from the left upper posterior pentonenl space.

Prolonged Intercostal Nerve Block in Upper Abdominal
Burgery W J Puderbach and H. E. Shaftel* (Brooklyn)
stress that atelectaxis and pneumonia, common postopern

(1) Jowrmsllancet TX-200-204 Apvl, 1042
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pieces of tissue and soaking surgical gut in too hot water,
apparently had little influence on wound separation. Of 94
mnstances of dehiscence m period 2, 82 had vertical (rectus
or midline) mesions, geven had oblique and five transverse
meisions Fewer instances of disruption occurred n the
latter two anatomic types of incisions than in vertieal n
cisions Retention sutures, which prevented evisceration but
not wounnd separation, were used 1n abount one fourth of these
patients Inaccurato closure, particularly loose elosure
around & dram, apparentlv 1s an important factor 1n wound
dehiscence, the omentum insmuating 1tself through such a
satare line gap Sutures placed too tightly about a dran
mayv eut throngh tissne and produce wound separation. For
accurate closure relaxation of the abdomunal wall 1s essen
tial

Postoperatively, 1ncreased 1intra-sbdomunal pressure
through cough, vomiting and/or distention was present 1
78 8% of the pertod 1 patients and 81 9% of the period 2
patients. Activity includmg esrly ambulation, by preventing
atelectams and distention, has possibly decreased dehiscence
meidence Wonnd infections mav cause wound dehiscence
but frank wound infection appeared 1n only a hLttle over
8% 1 both groups Hematoma was not an evident factor m
crther period.

Serosanguineous drainage, present 1 50% of the cases 1o
both periods, proved the most pathognomonic sign of wound
dusruption. The patient often complamed that ‘something
gave way "’ A loop of bowel mav be palpated 1n the wound
while the dermal sutures are 1 place or the loops of small
mtestine may be lymg outmde the abdomen. Dehiscence
begms within three dava after operation, but may not be
come obvions until dermal sutures are removed most cases
in both periods became evident after 5 10 dava.

Prophylactically malnutrition, avitammos:s, dehydration
and anemia should be corrected. Elective laparotomy is n
advisable in bronchitic or excesmvely obese patients Post
operative activity should be encouraged Anatomie ineisions
are to be used when optimal exposure can be obtaned
Tranma should be avoided and accurate peritoneal closure
secured Dramns should be brought out through a stab
wound Retention autures should be used mn pationts with
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with a sharp, borirontal upper border in the lower nght hemthorax
in the Iatern! view the border was eonvex upward. Pnenmoperitone-
um was used for further studies, this eaused eollapse of the right
lung and poneamothorax. Then the left hemdiaphragm was
radiologrenlly, but the nght was not, The films were diffese and
cotrect 1nterpretation was posuble only in retrospect. Disgnosis was
hydatid cyst of the thorsx, and exploraton was done by antero-
Iateral thorneotomy The upper two thirds of the liver were found
wn the thorax, at the hermal ring there was pronouneed indentation
of the iver The organ was replaced in the nbdomunal eawity With
no hermal sae, the pleural and pentoneal eavities communicated. 4
gap 1n the nght hemdiaphragm, extending from the central tendon
to the costal insertion, was noted, this may have been formed by
failure of fusion rather than by agenems and was easily closed
Recovery was uneventful.

Spigelian Hernla Hernia through Linea Semilunaris.
Cecil Wakeley (London) and Peter Childs® report four
cases Figure 126 shows the mtes.

Casy 1.—)M=an, 50, was a stoker He had a panful lomp the sire
of a baschall on the night mde of the umbilicus for two years, Under

—_Siies of spigellin bembie (Coorieny of Wi i, P
W I ST e ¢ of Wakdle O axd
general anesthesia A transverse ncislon was made. A hernial s2c
eontmming omentnm and part of the transverse eolon was ex.
sfter resection of the omentum and return of the transverse ealon
to the abdomen. The defect was closed with mattress sutures. Ex
ammation 2% years later showed no recurrence.

Casr 2—Woman, 55, was married and obese. She had & painful
lump to the mght of the uminlicus which had 1§peu'ed 18 months
previously, after the burth of her mxth child. Under local snesthema

(§) Lascet 1 1290.1291 June 16 1951
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ticular circulation, the hernial sae was “congemtal,’ Le.,
connected with tuniea vaginalis The spermatie cord was
ntimately connected with the hermial sac and often en
closed 1 & fold at the neck leading to constriction of the
spermatic vessels.

To determme the condition of the tests, follow up was
done on 79 patients Irreversible damage had ocenrred in
10 per cent. Of 11 with primary disturbances of cireula
tion, 1 had undergone ablation of the testws, 3 had almost
complete atrophy, 2 had smaller and firmer testes than on
the healthy side and 6 had normal testes. Four others had
propounced atrophy Three with undescended testis on whom
orchidopexy was done had atrophied testis.

Treatment for incarcerated ingminal herma begins with
reduction radical operation 18 not performed until a day
or 8o later, when 1t 18 then eamer to earry out. Reduction
alone was done mn 5 of the 111 cases. It was successful mn
about half the other cases and radical operation was done
later 1n half, operation was done immediately Reduction
18 performed only when there 1 no swelling of the scrotum
or the mgunal region that mey give rise to difficulties m
differential diagnosis In the presence of defimte contra
indications to immediate operation, redaction may be just:
fled but 18 generally not advisable

Damage to the testes might poasibly have been prevented
m half the present cases if operation had been performed
as soon as possble after the discovery of hermia The operz
tive risk in infants from as early as age 4 weeks 13 not
considered greater than m older children.

Results of Primary Inguinal Hernioplasty Lowms T Pa
lumbo, R B Paul and F B Emery® (V A. Hosp, Des
Momes, Ia.) desoribe a reparr techric and analyze results
of 642 primarv ingmnal hernioplasties 1n 564 males, 854%
of whom had follow up for one to four years. Spinal anes
thesia was used 1 most operations. Nonabsorbable cotton
sutures were used mm 87 8 and slk 1n 622% The operation
15 a modification of combined Bassini Halsted and Andrews
procedures.

Tecavic—The skin 18 nased oblignely above the pubie .E-:e
and upward to snd sbont 5 em. medial to the anterosuperior o

(8) ANMA Arch Bory 64 384 394 March, 1952
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wpine The esternal obbiqoe aposero 1o 1o ephit slang {ta fibers me-
dial to the cond After the leaves of the externat oblique a neureds
are mobihzed the coml structures are freed and displaced laterally
rom thar bed, 1€ there i on indireet sne It ix dicected from the
eont ttruetnres high up ta the internal nong, any direet rae found
is pafied up mith 3t, converting the hernia into one sae Parsestnng
wutnre ie used for high ligmtion of the sne, wlach i« transplanted
and anehored ta the atrlominal wall Interrupted imbrieating soturea
of 000 slk in the transceratis facen and wuwels form a sobid foun

mattrem
it *l.llr:ﬁ ul‘-ld nkorres the rlkt. Yahind mise  (Com

rnD'y g il e - Tt e

oy of Balomba, LT ot ol AL Atth Boiw €4.3843%4 ml!i!)(

dation for the hernin repair (Fig 127) A palley switeh in 00 silk §
plaeed over the pulne spine belund whh-)f1 most reenrrenees cunn:
defeet. The stiteh starts with the needle throngh the eon}omt tendon
or the medial sapect of the internal chligne aponeurosis sbave the
paine apine, then passes through the inguinal ligament st its point
of attachment to the pobie spine, the same suture eontinpes in
parallel stiteh up and through the internal oblique aponeurosis close
to the first stiteh and finally sweeps belund the pulde spine arem,
through the lacunar ipament and ont the free margin of the Ingnina)
l:ng;n:;em: neﬂ.rﬁ"t.l:t suture above the puble spine. When tied, the
pprO: e wtruetnres superior to
"P’;ID,;:}\'O'& (};if o 1 end sbove the puhe
wer border of the mterna) nng 13 formed with o borizo
E:ttrm suture of 00 mlk approxdmating the free mlfed edgem::
® internal oblique aponenrosis to the shelving of the ingmnal lige
ment. The upper border of the internal 1nguinal ring 19 formed by
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129 —8econd Leyer of -Wmmﬁm Drteraal obliqoe apo
mrmim e conjoived twwdon iy sotored with lﬂltnlbﬂﬂ.nldi.n'nhﬂm
rone i Hesselbuch's trisngle. Latsral leaf of axteroml L]
for 19 cm. below lower border of internal ring. Medl cut of exteraal
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Paturmbo, L. T., #f &/ AMA Arch Burg. 64 384-304 Murch, 1048 )

" the rolled edge of the internal oblique apanenroms to the
ingmnel bgament. Then the rolled edge of the internal obhgque apo

neurvais 15 drown to the mngmmnal ligament below and above the
cord wmth interrnpted 00 silk sutures. The Iataral leaf of the ex
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ternn} obligue aponenrmeis 1y aplit townnl the inzminal hpament, at
rHeht anglen to its fibery, abont 3y in. below the Jower border of the
newly formed internal nng (Fig 128) The dinded medial and lat
eral leaven of the external oblique aponcuroris infenor to the inter
nal ring 1 then fmhneated and sutnred to the newly formed floor of
ereelbach s tnangle Operatian fe completed by reapproximating
et leaves of the external oblique aponrurons abore the eord to form

» new external nng  The superficial faseln and rhin are closed rou
tinely

With seven rocurrences, rates for patients ambulator
on the 1st, Tth and 14th davs were 17, 095 and 2.04%
Reeurrenee for toinl number of operations was 1.297; Earlv
ambulation therefore hnax no beannpg on recurrence rate,

There were 99 postoperative complieations, 205 {nvoly
mg the wound Incidence of complieations depended ou the
dav of ambulation 729 of those amb tlatorv on the Ist
dav had complientions as against 19.5¢% and 21 6% of those
ambulaters on the 7th and 14th davs Early ambulation
also reduecs postoperative respirtory, gastrointestinal and
armsry tract complhieations considerably

Btudy of Types of Recurrence Following Ingninal Herni
orrhapby Sipmund Zawackiond E. T Thieme® (Ann Arbor
Alich ) studled 105 recurrent inguinsl herntas and elassifled
them as to type of recurrence found at reoperation. Sinee
this was not a follow up studv, no criticsm of amv one
surpeal technre is offered No correlation ean be reported
between tvpe of recurrence and type of the original hernia
age of patient or tvpe of origmnal operation. There was no
corrclation between tvpe of recurrenee and time interval
from the orgmal operation to recurrence. A eorrelation
did exsst betveen tvpe of recurrence and lengih of fime
the recurrence was endured by the patient, in that the
longer 1t was present the larger the defect tended to be.

Fiftv-one per cent of the hermas recorred withm one
vear of operation 24% within five vears and 255 after five
vears. Recurrences at the internal ring, which accounted
for 52% fell mto three groups In one the hermias wers
sharply localized at the mternal ring, in another they were
above and lateral to the rmg and in the third thev were
of the clazme well developed mdirect incumal tvpe. Thers
was 8 sharplv localized defect at the pubie tubercle in

(#) AM. A Arch Burg 83 595810 Octolwr 191
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23% of cases and in 24% a complete breakdown of the floor
as a typical direct herma. In 75% of the recurrences it
would seem that the error at the origmal operation had
been failure to obtain an accurate closure of the internsl
ring and a flrm first stitch at the pubie tuberele Any type
of surgical repair which ncludes these two steps, as well
as high hgation of the indireet sae, will be successful

It 15 1mportant to operato early on recurrent hermas be
cause an appreciable number of large direet or indirect
recurrences start as small defects

Recurrence Rates of Lateral Inguinal Hernis in Adults
are reported by Stig Borgstrdm! (Lund, Sweden) on the
basis of questionnatres 114 vears postoperatively an
swered by 744 men aged 25 or older All had had acquired
amlateral, indirect (re., “lateral ) redueible ingumal her
ma repared with ne postoperative complieations General
recurrence rate was 118 3= 118% with 556% recurring mn
ons year and B7% mn flve vears

Among factors that could not be mfluenced age and
swweight plaved no part. However manual laborers had fewer
recurrences than others Furthermore the recurrence rate
mereased 10 proportion to the size of the herma in manual
laborers but not in nonmanual workers.

Various factors that conld be influenced are discussed
(1) The operative method m which the fascia was closed
i front of the cord with medial emergence of the cord
(Bassini technic) probablv has a lower recurrence rate
than that in which the fascia 1 closed poaterior to the cord
with lateral cmergence of the cord (Halated technie) (2)
Recurrence after hermorrhdphy 18 higher for surgeons with
only up to three vears’ experience 1n operating than for the
more experienced. (8) Recurrence, on a probable statistical
bams, mnereases when the postoperative recumbency period
18 three davs or less. (4) For both manual and nonmanual
workers, recnrrence rate inereases 1n proportion to the
length of the convalescent period bevond four wecks, on R
probable statistical bams., Borgstrdm concludes that the
period of recnmbency shonld be revised upward, possibly
to four or five dava, while the convalescent period should
be Iimited to four weeks.

(1) Acta chir sandina  101:1420-443 1931






LIVER AND SPLEEN

Role of Superior Mesenteric Artery in Hepatic Vasoulari
zstion Eugemo Marcos Cavaleant:3 (Fae Nacional de Aled.,
Rio de Janeiro) wnvestigated the part played bv the superior
mesenteric artery in the blood supply of the liver and found
that 1t does so wmn four distinct ways (1) indirectly, by a
common mesenteric celiac trunk, whence the hepatic artery
emerges, (2) by a thin hepatomesenteric branch, so small
m caliber that 1t 1s devold of practical importance, (8) by
a large hepatomesenteric branch constituting a genwme
accessory artery called the right accessory hepatic or the
hepatomesenterie artery, and (4) by a hepatic artery ex
clumively of mesenterie, rather than celiae, orgmn. The
first two forms require no special study the third and
fourth are more common and are sigmificant in surgery

The right accessory hepatic or hepatomesenterie artery
origmates in the superior mesenteric artery and enters the
right lobe of the liver complotelv or partly replacing the
right branch of the hepatic artery proper Through most of
1ts course, it 1s situated deeplv and behind the pancrestie
head, portal vem and choledochus after passing the cho
ledochus 1t emerges from its deep position to eroas in front
of the right branch of the portal vein. Its relation to the
inferior vena cava and the cava rensal junction, from which
it 18 separated by the fascin of Treits, 18 most mmportant,
1f during splenorenal anastomonss 1t should accirdentally be
ligated, blood supplr to the right hepatic lobe would 1n
evitably be impaired Its onlv constant collateral 1s the
cystic artery which emerges from the hepatobihary seg
ment 1n the area of Buddes triengle The right lobe of the
Iiver is usually supplied exclumvely by the right accessory
hepatic artery 1n the 10% of individuals 1n whom 1t occurs,
and m whom 1t 18 ordinarily the only anomaly about one
fifth of the patients who have 1t, however also have a left
acceasory hepetic artery or hepatocoronary branch

The hepatlc arterv mav originate entirely in the superior
mesenteric arterv constituting its first important collateral
TT(3) e brasil efr T% 267 870 October 1061
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the generalized vasoconstriction 1n shock. This is media
n part by the sympathetic nervous system.

No information has been gathered regarding reactions
the intrahepatic venules, it mav be that much of the
crease in reaistance occurs i this area for there 1s evide!
that pre and postminusoidal sphincters plav an importi
part 1n controlling intrahepatic blood flow

As a result of the sustained intrahepatic resista
throughout the shock state, the splanchnie vessels beco
congeated, intestinal hemorrhage eventually oceurs a:
1f the plethora s of sufficient magnitude, hemoperitone
may algo develop Progressive congestion of the portal g
tem 1s a function of the summation of volume flow mto !
portal svstem, on the one hand, plus total reswstance
escape of flow into the vena eava, on the other Since the:
result of intrahepatic resistance to flow 1 a deficiency
flow into the vena cava, with resulting persistent deficien
m cardiac output, the cumulative incarceration of ble
1 the portal svstem acts to nullifv in part the effectiven:
of blood given m an attempt to restore adequate circulat:
volume

Portal Venography Preliminary Report Charles
Child 1O Ward D O Snllivan, Mary Ann Payne and R
D McClure Jr® (New York Hosp Cornell Med. Cente
performed portal venographv in over 30 Macaca mulaf
monkeys and found the method safe enough to use m
patients during explorators celiotomv or deflmte surge
for cure of intra abdominal disease In man, the supen
mesenteric vein was 1solated at the base of the mesocol
and portal pressure measured with & 15 gauge needle a
spinal manometer A 650 ml Luer Lok svringe was used
inject 40 ml. 35% diodrast® solution rapidly into the port
vein. All x rays were taken with a 15 ma portable macht
and grid cassette Exposure wam always made during ¢
liverv of the last few millihters of diodrast.® No fatality
morbidity whieh could be aseribed to the procedure w
recorded.

Final evaluation of the diagnostic worth of the procedu
requires accnmulation of further experience The procedu
1s mimple and does not add to over all surgieal rsk.

(5) REadlology 87 091 701 Norember 1051
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portal trunk produces severe atrophy of the corresponding
liver lobe and compensatory hypertrophy of the unaffected
lobe

Symmers summarizes three fatal cases of total gastree
tomy and splenectomy In two, fatal on the 6th and Tth
postoperative days, Zahn infarcts were found in the Livers
with no apparent loss of parenchymal tissue In the other
cage, with death the 8d day in peripheral circulatory fail
ure, despite embolic occlumon of several portal branches
no infarct ike areas were present, presumably because
death occurred befors morphologic changes could result.
These deaths are attributed to a combination of fasctors
degenerative changes in the viscera from toxemis and eir
canlatory inadequacy, infection, pulmonary collapse and in
testinal obstruction Although the Zahn infarcts are not
fatal per se, 1t appears that their occurrence still further
dimmishes hepatic funetional reserve with serzous conse-
quences. Aloreover, the autolvtre products released from
Zahn infarcts mereass the demands on the detoxifying ca
pacity of the reat of the damaged liver and augment toxemic
effects on the eardiovaseular system. Additional damaging
factors 1n these cases wers nutritional disturbances for
which operation was done, sepms of ulcerated earcinoms,
prolonged anesthesa and imparrment of cardiovascular ac
tivity by prolonged surgery

Symmers believes that although many of these factors
eannot bhe eliminated the Zahn infaret ean be prevented by
proximal higation of the splenic vem 28 near as possible to
the point where 1t receives 1ts inferior mesenteric (or other
anomsalous) tributary whereby free circulation is main
tamed, since the farther away from this site the Ligation 1s
made, the greater will be the volume of thrombus formed
with embolic potential for the portal vern branches Al
though thrombus still will form 1ts detachment 1s far less
damaging to the Liver since 1t is amall when the portion of
the splenc vemn with stagnant blood in it is eliminated.
TUse of anticoagulants 1n these cases is contramdicated be-
cause of danger of hemorrhage

In contrast to these cases of gastrectomy combined with
aplenectomy are those of mmple splenectomy in which paren
chymatons liver lestons are not found. This is probsbly due
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teriologic studies on human liver and found that this organ
does not normally contain viable bacteria which under eer
tain conditions may become pathogenic ILdver tissue was
secured at the tome of laparotomy from 12 patients op-
erated on because of malignant neoplasms in the lower ab-
domen. The segments weighing 200-500 mg., were meubated
for three weeks m flud thioglycollate medium and in brom
cresol purple milk. In 10 patients all the cultures were ster
ile, 1n 1, Bacillus pyocivaneus was recovered on the third
dav This orgamsm was also recovered from the bladder
urine and from the operative wound, it is postulated that
the pyocyaneus is not a normal habitant of the liver The
growth of diphtheroids 1n one patient 18 interpreted to rep-
resent contamination In no instances were there postopera
tive complications due to biopsy of the livers

The hmman Liver in the patient without inflammatory dis
ease of the extrahepatic biliary tract or from acute or
severe chrome bowel obatruction must be regarded as free
from wiable pathogemic orgamsms. In the presence of a
large infected intra abdominal neoplasm or peptic ulcera
tions bacter:a could enter the hiver but in the normal hu
man subject there does not appear to be & “normal” hepatic
flora,

and im, ton In in

mgﬁ"}::m] portant cheerval contrast to the findmgs

Primary Oarcinoms of Liver In 797 consscutive autopstes,
14 primary carcinomas of Liver were observed by Harold J
Schupbaeh, Jr., and Raid B Chappell® (Memphis) The
various etiologic factors were not clear-cut, but cirrhoss
was found 1n 57% Illness was usuazlly brief. Progressive
portal hypertension, nodular enlargement of liver and en
sung cachexia warranted serions conmderation of primary
liver neoplasm. Spider angiomas, jaundice pain in the right
upper quadrant and right mde of chest and mmpairment of
Liver function were vanably noted. Sigmficant laboratory
studies were those indicating hepatic dysfunction. Of 14
growths, 2 were cholangiomas, 7, hepatomas and 6§ mixed
tamors bile ducts predommated 1n three and hepatic cells
n three All patients had pronounced liver enlargement
9 had splenomegaly 12 had extrahepatic metastases 2 with

(9) AMA Arch. Int Med B9 £30-444 DMarch, 1953
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fails to produce an adequate quantity of serum albumin,
The oxygen content of the portal vem 1s decreased becauss
of stagnant anoxemia withm the portal system. The collat
erals shunt 87 100% of the portal blood mto the systemie
venous circulation

The hepatic artery continues to supply blood to the hiver
and 18 the only source of supply when the portal obstrue
tion 18 far advanced For a long time blood 1s shunted from
the hepatic artery to the portal system by way of the mnus-
oids and nto the hepatic veins by arterial collaterals. The
two abnormal arteriovenous communications are from the
hepatic artery to the portal vemn by way of the smusods
and from the hepatie artery to the hepatic vemn by way of
collaterals.

Ligation of the hepatic artery helps i the treatment of
portal hypertension because 1t cuts down the pressure with
m the arterial tree, permitting the portal venous component
to enter the mnusoid at & muoch lower pressure. It forces
arterial collaterals to form and this allows a capillary bed
to arise within the hver thereby permuttmg nourishment
of atarved hepatic cells Ligation of this artery also alows
blood flow and increases lateral preasure and allows more
effective consumption of oxygen ratio between pressures
1n the hepatic arterial branches and portal venous branches
are more nearly normal. Iugation of the splemc artery at
the same time reduces the volume of blood which may reach
the lLiver, mmnce 25-40% of the portal volume comes from
the spleen It also creates & new capillary bed, slows blood
flow and increases lateral pressure enlarges the spleen as
a reservoir for blood and lowers portal pressure the hepatic
arterial capillaries are not collapsed by relatively high
portal branches

The liver 11 not damaged by arterial Ligation provaded it
1s done close to the source of supply The operation has
been done in 10 patients with advanced curhoms of the
liver, ascites, and esophageal varices with favorable results
althongh the postoperative period has been too short to
evaluate its final effectiveness. .

proced ischemla of
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hepatic artery might well be hgated for hiver hemorrhage.

Beleotion of Patients for Portacaval Shunts, with Sum.
mary of Resulty in 61 Cases Robert R Linton? reports that
before usc of portacaval shunt operations at Magsachusetty
General Hospita), death was duc to hemorrhage from eso-
phageal varices in 46% of cases of cirrhosis and 1n 71% of
cases of Bantr's syndrome Smce 1945, 61 patients have had
portacaval shunt for portal cirrhosis with intrahepatie por
tal bed bloek or for Bantr's svndrome with extrahepatic
bloek with total operative mortality of 17% Of the 50 pa
tients who survived the shunt operations and followed for
one mopth to six years, none has died of esophageal hemor
rhage and 47 are alive and well.

Lunton presents the following categories for selection of
patients for portacaval shunt. (1) Portal cuthosis without
esophageal varices and ascites is to be treated medically
(2) In cirrhoma with ascites and without esophageal varices,
where long standmg ascites has produced phlegmonous-
vascular fibrotic response so that construction of a porta
caval shunt 18 difficult because of mability to 1solate the
portal or splenic veins, no shunt should be attempted. (3)
In errrhosis with bleeding esopbagesl varices and ascites
(a) ehronic ascites should have first stage operation 1o the
form of suture of bleeding esophageal varices done by
esophagotomy through a left thoracie approach, followed
by measures for correction of protein imbalance, then sec
ond stage operation in the form of portacavasl shunt and
(b) acute ascites should be treated with low sodinm, high
protemn and carbohydrste diet, mercurial dinretses and trans-
fustons, then by portacaval ahunt only if the ascites 15 un
der control (4) Crrrhosms with bleeding esophageal varices
without ascites, absence of which ndieates compensated
protein metabolism 18 espeeially suitable for the shunt op-
eration. (5) Cirrhosis with esophageal varices without bleed
mg should not hsve surgery althongh most patients will
probably bleed sooner or later and further studies mry wdr
cate that the shunt operation should be dope (6) Extra
hepatic portal bed block, ususlly secondary to thromboss
of the portal vemn (Benti's syndrome) should have shunt

(3) Amn Surp. 134 (33-443 Beptenber 1051
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Skeptical Evaluation of Portacaval Anastomosis for Gas
trointestinal Hemorrhage in Oirrhosis of Liver Roy Cohn
(Stanford Unmiv ) presents threo arguments agamnat ports
caval anastomosis in liver cirrhosis (1) Since reduce
portal blood flow produces Liver atrophy, it 18 more reeson
eble to nercaso portal blood flow 1n cirrhosis of the live
than to decreass 1t by portacaval anastomosis, better selee
tion of patients for portacaval ansstomosis eliminates thos
with the greatest liver damage (2) Since the varicos
esophagen]l vemn often exasts without portal hypertenmo
or bleeding (9 of 68 autopsies showed small spleens witl
no history of bleeding), has no consistent abnormality an¢
therefore does not rupture until pressure far above that o
portal hypertension 1s reached, its relation to portal hyper
tension is questionable. Portacaval anastomosis bas beer
most saccessful when venous pressure is low and the spleen
small (3) The erosive factor does not seem to make gastric
varices bleed as might be expected, four of the author
patients with gastric varices and no esophageal varices
did not bleed. Moreover, there 18 no evidence that bleeding
in nearly half the cirrhotics was due to esophagesal varices

In its day, omentopexy was an equally promising eure
for cirrhoms Perhapa somwe of the good resulted from pon
specific effect of openng and traumatimng the peritoneal
eavity, as in tuberculous peritomitis. Since 70% of bleeding
eirthoties will dis within a year, portacaval anastomosis
appears to have a narrcw fleld of usefulness Indications
for portacaval anastomoms are (1) inactive eirrhoais, (2)
varices demonstrated by x ray, (3) hstory of bleeding at
least once and (4) evidence of portal hypertension i the
form of collaternl errculatron and emlarged spleen.

Effeot of Portacaval Venous Shunt on Sulfobromophtha
lein (Bromsulphalein®) Retention. D E Preshaw, Alfred
Large and Arthur F Jolmson® (Detroit), usmg animele
with partial and complete shunts, as well as controls, com
pared the ability of the liver to withstand carbon tetrachlo
nde powoning sulfobromophthalein retention being used
as an index of Liver function.

Mrrmop.—End to-end (complete) portacaval shunts were con
structed 1n mx dogs (senes 1) and end to-mde (partial) shunts in

4 Stanford M. Ball 91231 $38, Kovenber, 1251
(l} AMA Arch Burg 83 801805 Jwoe, 1951
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awa) from the hiver Side to-side portacaval anastomosis or
splenectomy with end to-side splenorene! anastomosis satis-
fles these requirements
Antogenous Vein Grafts in Spl enal Ansstomosi

Loms M Rousselot¢ (New York Univ ) describes an opera
tion for reducing venous pressure m the portal system and
thereby dimimishing the threat of fatal hemorrhage from
esophageel varices in portal hvpertension. Combined splen
ectomv and splenorenal shunt 1s preferred to anastomosa

T

—Dn of splenic yon shosing short swment f mmin v#m between
un' i tiom of vl also wmltiple pancreaths branches (Courtesy
of Rouwelot, L. ML Burgery 31 403-410 Mareh, 1952 )

of portal vemn to wferior vena cava Use of a vem graft
from the splemic vemn to the renal vein obviates time-con
sumng and dangerous mobiization of the splemie vem 1
the pancreatic tissue (Fig 131) and angulation of the
splemie vein over the tail of the pancreas and tension on
the suture Iine are prevented

Treamwto.—A segment of the left superflanl femoral vem, nsually
56 em. long, 18 removed and stored in hepann solution while the
abdormnal procedare 1s continued. The spleen is mobilized by &
second operative team 1ts artery is ligated and the secondary splente
veurs are traeed to the bifurention of the man spleme ven trunk

(8) Bwmpery 31 493-410 \arch. 1952
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The splenle vesn 19 ent obliquely and an end to-emd anastomo 1< gt
form,c?l with the yein graft. An oval opening Is cut in the mde ot
tho Joft renal vein and the end of the vesn graft semed to the ride
of the renal vein,

The shunting opernfion nas perlormed on seven patients,
in mx of whom the graft was placcd between the splenie
vein and renal veln and in one between the superior mesen
tene ven and renal veln The only patient ta reecive ant
coagmant therapy died on the 13th postoperatiie das of
dicumarol® poisoning Of the six who surined, five bave
had excellent chaieal courses for 3.12 months One patient
had a recurrence of masvive hematemesss.

Surgical Management of Postsplencctomy Bleeder with
Extrahepatie Portal Hypertension. Arthor 1I Blakemore
and IHugh F Fitzpatriek? (Presbyiensn Hosp, New York
City) state that of 40 patients with portal hvpertension
duc to extranhepatie portal bloek in whieh some type of
portaeaval shunt was achieved, 16 had had recurring gas
trointestinal hemorrhage after splemectoms In all patients
the obstruction site was the portal vein itself, but i only
one wes the ven suitable for anastomoms In the other 14
postsplenectomy cases the splenie vein was used in 3, lesser
veins were used in most of the postsplencctom) bleeders
In 25 cases in which the spleen was intact, splenorenal shunt
followed splenectomy

There were 3 postaurgical deaths and 1n the remaiming 37
cases 2 follow up deaths. Iemorrhage waa the eapse of
death, and the shuuts were proved to be occluded in ench
case Of 14 patients followed fn whom the spleen had been
removed at a previous operation there were 10 failares
a5 compared with § failures i 23 cases in which the spleens
bad been Intact. In the latter five farlures the nonxuture
vitalllmm tube had been uxed for establishment of anasto-
moses w2 four cases There twas only 1 Isilore 1n 15 cages
in which suture anastomoxls was used to establish splenc-
renal ahunts.

1t 1 wsuslly impossible to utilize collateral veins within
the hepatoduodenal higament the superior mesentene or the
mlerior mesenteric veins for direct anastomoms with the
vena cava. Vem graft bridging using 2 segment of the

(7) Ane Sww 134 428432 Sepreneter 1947
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superfleral femoral vein, between the splemc vemn stump
and the renal vein, has been successful,
TeouN10.—The ligament of Treitz 1a ent, the jeyunum snd deo-

Portalv
Coronary v
Splenicv

L ft ena

Ceft rrn v

Lett kidney

Femoralv
graft

s <, Infvo  Duodenum

Fig 131 (top) —Oompleted shunt] note large sire of mplenio vein &t yanction with

R M gl gt i vt 1T T oarat ma

relation of absrmnt portal oollaters] to oommon bie dnot end dia T
(Courtesy of Blakemore 4. IL and Fitapatrick H. F i Ann. Burg. 131:43043%

Beptember 1081 )

denmm are refiected medintward the supemor mesmntens sriesy it

1dentifled, and by introdueing a finger direetly Sywud along the

lateral border of the artery a point for inemsion along the inferior
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superflelal femoral vem, between the splemic vemn stump
and the renal vein, has been successful.
Teonnic—The hgament of Treitz is eut, the jejunum and duo-

Portalv
Coronury v
Bploericv

A
/_'Len I
Duodenurm
Left renv
Leit ¥ dney

Sup e v

Ve oun g alt

Femoral v
graft

+ Infve Duodenum

Tig 13t (top) —Coorpleted shuzt; oot lasgy site of mplenio otx a4 funotws with
133 (bottom) femora] Temn graft, end-toside from
stble colleteral porial vein o Yoot cam DS
relatiom of portal collateral to common bile doet and
(Oowrtwy of Blakemors, A H. and Fitwpatrick, H. ¥ Ans. Surg. 130:434-432
Beptember 1051 )
denum are reflected medulward the superior mesenterie artery s
1dentifled, and by introduang a finger direetly 1:;1)'?111‘1 along the
Iaternl border of the artery & point for inetsion along the inferior
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months postoperatively, and the third of unknown canses.
The others wore healthy Forty five had Bant)'s diseass or
congeative splenomegaly Accessory apleens wore found 1n
13 Of four hospital deaths, two resulted from intraperr
toneal hemorrhage and two of hemorrhage from ruptured
esophagesl varices. Of 33 pationts followed up 17 were hiv
g and 7 of them had had further episodes of hematemess.
The most common cause of death was masstve gastrowntesti
nal hemorrhage

Five patients had acqured hemolytie anemia, none had
accessory spleens or died in the hosprtal, Of four followed,
two were well with no recurrence of symptoms, one had
lymphosarcoma and one had recurrence of 1cterns. One pa
tient died four years after spleneotomv of chronie myelo-
genous leukermia Splenectomy was performed i five cases
for indeterminate aplenomegaly Alicroscopie diagnoses
showed Hodgkin's disease, retienloendothelial hyperplana.
regreasmg bemangioma of the splecn Bant's dlseass and
a myeclord metaplama suggestive of future myelogenous
leukemia There wers no accessory spleens and no hospital
mortalities. The pationts with reticuloendothelial hyper
plama and Hodglan's dusease died The one with hemangioms
did not. The patient with Bantis disease remained ahve
after splenectomv wherens the one with mvelord metaplasie
died of chromic myelogenous lenkemrn

The study indicates that splenectomy will be curative in
most 1nstances of congemtal hemolvtie icterus and primary
thrombocytopenie purpura In nearly half the patients with
acquired hemolvtic anemia of the primary type splenee-
tomy produces sustamned remission. Results of spleneotomy
1n congestive splenomegaly are discouraging

The high mmeidence of accessorv splenic tissue demands
carsful exploration of the entire peritoneal cawity st 18p-
arotomv Splencetomv 18 justiffiable an a diagnostic measure
m splenomegaly when bone marrow studies have exoluded
agnogenic myeloid metaplasia

Agnogenic Myeloid Metaplasia of Spleem, according to
K F Al Uttlev! 1z not aa rare ag commonly believed and
has been described under a variety of names. The disease
18 chronic splenomegalv and mveloid and meg‘nka\'yocyﬁ"

(1) “ew Zmlind W J §0 102108 Apefl 1081
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Nearly ell patients had had roentgen therapy over the spleen
to the limit of tolerance

Hypersplemsm, as manifested by cytopeme disturbances
alone, was found 1n seven patients. In five patients a severs
hemolytic anemiz constituted the mdication for surgery
In four patients hemolvhe anemia was combmed with cyto-
pemic hypersplemism. In two patients the spleen wes re
moved becanse of 1ts large size and pamnful symptoms, ons
of these had concomtant thromboeytopenis with clnieal
purpura. In the leukemma group, hemolytic anemia was more
common than eytopenic hypersplemism. Panoytopenia was
more common than hemolvtic anemia in patients with len
kosarcoma.

In hypersplemsm, escape of mature cells 18 blocked and
maturation of blood cell precursors in bone marrow and
hemolyss of red cells are prevented Removal of hyper
active spleen may relieve hemolytic or cytopenic disturb-
ances

For best results 1n splenectomy in hypersplenism, the bone
should be hyperplastic, but such 18 not the case mn leukema
and leukossrcoma. Nevertheless mmprovement after splenee-
tomy requires enough blood cell precursors in the form of
nucleated red cells and megakary ocytes to control hemolytie
anemia or severs oytopema. If tranafusion will provide that
control, splenectomy may be indicated Dimimshed megs
karyoeytes or nucleated red cells mn the bone marrow 1 &
contraindication. An extremely large painful spleen may be
an ndication for splenectomv

In 14 cases, hypersplenism m lenkema or leukosarcoma
was diagnosed preoperativelv and the spleen removed In
four patients neoplagtic disesse was not disgnesed and
lenkemis or lenkosarcoma was found after surgery

Beneflt prolonged one to five years after splenectomy was
seen m eight patients three patients had temporary beneflt
for three months to one year five pationts had no benefit,
and two died 1n the hospital after surgery one of thrombo-
eytopemic purpura and another of generalized thromboss
with thrombocytoms. Control of hemolytic anemia and relief
of cytopemas followed most splensctomies.

ACTH 18 useful n controlling hemolytio anemia 1n hyper
splerusm and should be tried before resort to splenectomy
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lagmnous 1n coumstency, at the pyloric aniral regon. It 1
spmdle shaped and 2-35 em long and 1.5-2 em. wide, with
a wall thickness of 05-08 em The musonlar coat of the
entire stomach is thickened to some degree Microacopically
the circular smooth musele layer is greatly hypertrophied
&nd the number of smooth muscle flbers 18 actually mercased
Seetions of the mucosa reveal edema and leukocytic infilira
tionx.

Thero were eight surgieal and eight medical complications
The duodenum was perforated at operation in five patients.
but all recovered after closure of the perforation. Postopera
tive hemorrhage was seen 1n two both of whom recovered
one after a transfusion. Reoperation was necessarv on one
mnfant, five weeks after the first operation, for further di
vigion of the muscle filbers Three infants had pneumonit
one of whom died, o mortality rate of 137% Three had
severe diarrhea and two an apper respiratorv tract infe
tion with otitis medra.

Fate of Tumor in Infantile Hypertrophic Pyloric Stenosis
George Armutage and J A Rhind4 (Gen’l Infirm. at Leeds)
report a case of peptic uleor following gastrojejunostoms
for prloric stenoms, which is the twelfth to appear m the
hterature

Woman 41, had posterior gastrojejunostomy in 1609 for pylorit
stenoms, In 1035 she had vaguo symptoms of indigestion and
in the nght ilize fosan. An nppendectomv was done but she eon
tinued to have periodie bouts of indigestion and zhdomnal pain
uptl 1850 when an aeute abdominal eondition developed. At ar
emergeney laparotomy a perforated jejunal uleer was found at the
duodenojejanal flexare, There was croe thickemng of the gﬁom‘
eanal, the appearnnce being identienl with that seen at operzhion o0
snfants with eongenital pylorio stenoms, The patenev of the pvlorn
was donbtfnl =nd partial gastreetomy with precolio gastrojejands
tomy wus performed Tho pylorie portion of the atomach mesres
5 em 1o the hne of the greater curvnture and 2.5 em. in the hine of
the lesser curvature, and there were mucosal atrophv and mimmel

fbroms of the m
The pyloric tumor remamns unchanged 1 some but not

all patients Obstruction mav play a role i produeng the
nleers Studies have shown that Ramstedts operation

curo the stenoss Manv believe that if an mfant can be
kept alive through the critical period a high percentage of

(4) Bnt. T Barg 39 3343 Jely 1851
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canalis invaginated. Postoperatively the uleer usually heals,
however, perforation or complications due to suture n
sufficiencies sometimes oceur In an attempt to rolate thess
failures to the anatomy, particularly the bleod supply, of
the region, Sten GrettveS (Umv of Uppaala) performed
dissections and studied vascular mjected specrmens. Hs
found that the well developed arterial and venous networks
in the submucosa of the duodenum and gestric eanalia, which
are directly connceted through the pylorus, account for the
exceptionally good collateral supply existing over long dis-
tapces m the gustroduodenal wall. At palliative gastric
resection these networks are always extirpated with the
mucosa. The remaimng musele euff has a poor eollateral
cireulation because it has no anastomoses of larger caliber

To dummsh the risk of suture insufficiency, optimal blood
supplv must be maintained. The muscle cuff should not be
mobilized to an extent preater than necessarv, and the al
ready poor circulation should not be further deteriorated
by invagmation sutures which put tissues under high ten
son A mngle suture line without tenmon is safer than two
rows of sutures with tension To reduce stram on both the
closure and the remsining ulcer an enteroanastomosis i
advisable

Though palliative gastric reseetion 18 not advocated as 2
routine method, as & planned procedure it may offer a soln
tion 1n selected cases

Prolapse of Gastric Mucosa into Duodenum. I. W Kaplan
and R. M. Shepard? (Loummana State Umv ) report on 4
cases to bring the total surgicelly confirmed to 44. The
canse and mechamsm are not definitely kmown The leson
mav be mechanieal, based on hypermotility of gastrie mu
cosa. Tt may be congemtal or caused by any condition that
prodaces abnormal motiity and in time so loosens the mu-
cosa from the submucosa that prolapse can occur Om op-
eration, the prolapsed part of the gastric mucosa ressmbles
a loose collar of redundant hvpertrophied mucosa.

The condition 18 more common in older persons, occurring
mostly in the 4th and 6th decades The chmeal pieture
varies so that deflmite diagnosis ecannot be based on svmp-

(8) Acta chir scandinar 103 52-40 1882
(1) J A M A 147 854 840 Oct. ¢ 1081
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although duodenal diverticula are common they rarely
cause symptoms Etiology of the lesion 18 not known bnt
many hypotheszo a congenital weak point or area of low
ered remstance 1 the bowel with gradual balloonmg op
the same mechameal basms as m all pulmon diverticuls
The diverticula were on the mesenteric side m 22 of 2
patients brought to surgerv Over 33% had concomrtant
diverticulosis of the colon one had diverticulesis of both
Jejunum and colon The diverticulum 13 true if all layers
of duodenum are found 1n 1ts wall and false i:f one or more
coats aro missmng Average age of the 25 patients was 50

Svmptoms of duocdenal diverticuls follow no definite pat
tern and often there are none, most common are pein and
flatulenee, discomfort often contmues for vears with some
pattern of periodicity Preoperative duagnosis 18 mvariably
based on an upper gastrointestinal barium semes. Carefdl
search must be made for other pathologic states possibly
responsible for the svmptoms Divertieuls can mdispose the
patient as a result of stasis and distention, imflammatron
hemorrhage and sometimes malignancy Medical treatment
eloding ulcer management alkalis, antispagmotics, low fat
and colitis diet 18 advocated before surgerv 18 consdered
It 1s indicated for lexs than 5% of patients and results em
phasize the difficulty m selection for surgerv

Excision of the divertienlum is the murgical treatment
of choice Techme vares with location of the sa¢ and its
proximity to vital structures Those on the anterior surface
of the duodenum are no problem. Those on the posterror
surface of the second portion of the duodenum sre removed
after approach from the lateral border with reflection of
the duodenum to the left Diverticuls of the third portion
are removed by turning the duodenum and pancreas up-
ward and over

OFf 25 diverticula cases 20 were 1n the second, 7 n the
third and 1 m the first portion of the duodenum, In s
instances diverticula were itunately associated with the
pancreas, three of them embedded i 1t. In one case the sac
was near the distal portion of the common duet and four
had double sacs

Surgieal results were excellent 1 15 patients 4 had some
improvement, and 6 failures (mncluding 2 deaths) The desths
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resulted from pancreatic cuxvme leakage and parcreatitis
n onlv 17 patients were results based purely on divertien
lum removal. Of these, vesults were excellent 9, farr
3 and poor m §

[AY surgeons and pAlmluohpMu;m n:rcckl,l:l einodmxk ! dnmlc?h

1dol s, The xay demoostration of o of ¢

e e it el crmeltate an indbeation for b remoral—
]

E&Modem Treatment of Massive Hemorrhage of Peptio Ul
cer Origin, Burnil B Crohn and Henry D Janowitz? (Mount
Sinn1 Hosp, New York City) diseuss massive hemorrhage
that 18 necompanmied by shoek and decrease of red blood cell
count to 3 000,000 or less and hemoglobun content to below
504 Peptic uleer hemorrhage 13 a compheation m about
25% of ulcer cases, with growisg incidence m recent dec
ades Duodenal aleer meidence s four times that of gastre
uleer hemorrhape from each oceurs m the same ratwo
Inutial hemorrhage 18 often the most severe and causes the
greatest mortalitv  Subseguent massive hemorrbages mav
cecur m 60-T49 of patrents but are less apt to threaten Iife
Hematerness 12 more common in gastrie, melena in duo-
denal nlcers Arteral hypertension has little effect on hem
orrhage and none on mortality

Medieal mortahity with conservative therapy of all grave
hemorrhage enginatmg in uleer 18 6.9% with onlv masmve
hemorrhage tabulsted, conservative desth rate w 107%
massive hemorrhage after 46 has & 16% fatalitv rate rsmg
to 50% mn the seventies Mortalitr of hemorrhage from gax-
tric uleer 15 twice that from duodenal uleer Mortality among
men exceeds that among women.

Results of feeding doring hemorrhage as advoeated by
AMenlengracht show a 25% mortality rate Thix meludes
some mild hemarrhages, and AMeunlengracht feeds less lib-
eralls durmng the eritical perod—the first 72 hoursa. After
that feedmg has httle mgmfieance With more hberal dset
restricted to patients with massive hemorrhage mortahtv
rates are better than over all rates with the old starvation
and conservative measures

Use of fid and blood mw patients with grave hemorrhage
to overcome shock, replace exceasive blood loss or prepare
for surgerv u well advecated whather direetly reflected in

23] amt!mlm;y 19 804922 Duvember ISK1
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lower mortality rates for bemorrhage or not. Anoxiz from
anemia 18 damaging to the myocardium and may induee
coronary thrombosi,

Amphogel intragastric drip, gastric suction and adminis
tration of Gelfoam and thrombin by mouth have not besn
much used and evaluation is difficnlt.

Prognoses in individual cases are difficult If the rmtl
massive hemorrhage ceases within 72 hours, prognoss u
excellent If imtial hemorrhage is followed by recurrent
bleeding, prognosis becomes mereasmgly poor Blood ures
estimates on suceessive days have been advecsted as an
mdex of gravity of hemorrhage, but bleod urea 18 indicatrve
bat not infallible for prognosis The general hypothess &
that the rise in blood urea content 15 due first to prerepal
arotemia, then rapid breakdown of body tissues and flnalls
to rapid absorption of digested blood from the upper i
testinal tract. Shock and resulting dimmshed wmreulation
through the renal bed in itself thereases acoumulation of
mitrogenous wasics mn the blood, urea level 1s thus a measurt
of circulatory failure

Surgery has been more often used 1n massive hemorrhage
therapy Indications for early surgery follow (1) Diagnosn
of nlcer based on previous hstory or x ray studies, although
1n some cases hemorrhages have been mduced during x ray
examination. (2) Hemorrhage 1n persons over 46 (38) Hos
pitalization within 48 hours of onset of massive hemorrhage,
rapidly recurrmg grave hemorrhage, hemorrhage lastmg
longer than or tending to recur within 72 hours, or the need
for 16500 ce blood daily (4) Previons grave hemorrhage
and now a second massive hemorrhage (5) Type of bleed
ing whether hematemems (with its higher mortality) or
melena (6) Degree of severity (red cell count below
3 000 000 and hemoglobin eontent below 50%) Subtotal gas
trectomy with excislon of the gastric or duodenal ulcer 8
the operation of choice When removal of the uleer bed 1
diffieult, exclusion operations may have to be done.

Mortality rate for surgery withm 48 hours of massive
hemorrhage from peptic ulcer in 746 reported cases ranged
from 0 to 83% with gross average 105% If surgery 15 de
layed until hemorrhage hes continued two or three weeks
with repeated ahock episodes and progresmve apemia, the
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examination, which 18 always mndicated at a switable inter
val, about 14 days, sfter cessation of bleeding

Effect of Various Burgical Procedures on Acldity of Gas.
tric Contents of Ulcer Patients Douglas A. Farmer, Chester
W Howe, Wilkam J Porell and Regmald H. Smithwick?
(Boston Univ ) found 1t to be greater in patients with duo-
denal ulcers than in normal persons after stimulation by
nsulin, beef broth and histamme (Fag 184) The difference
was greatest under fasting conditions Hydrogen ion eon
centration in the gastrie contents was greater in the patients
than in normal persons The obscrvations in patients with
gastrojejunal ulcers after varions operations for duodenal
uleer were mmilar to those i untreated patients with duo-

Fig 134 —Ackity of gastrle contents. (Courtesy of Farmer D A, ¢t & dom
Gurg® 134 310331 Beptember 1951 )

denal uleers, except that the quantitv of free acid was
slhightly lower

Resection of an estrmated 50% of the stomach combned
with vagotomy greatly reduced both the quantity of free
acid and hydrogen 10n concentration. The effect of this com
bined procedure and of subtotal ressction alone on both
was more striking than that after vagotomv plus posterior
gastroenterostomy The effect of removal of over half the
stomach combined with vagotomy 1s no greater than that
of removing an estimated 50% with resection of the vagus
nerves. Removal of an estimated third of the stomach com
bined with vagotomy was conmderably less effestrve

The clinieal resulta after removal of 50% of the stomach

(1) Am. Swrg 134:319 331 Septenber 1951
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mals by gastroduodenostomy utiizang the first portion of
the duodenum and 1n 10 by gastrojejunostomy The former
resulted m formation of stoma ulecers ;n 20% of the dogs,
swwhereaa the latter had this effect on 80%

In man, gastrojejunsl nlcers seldom develop after gastro
enterostomy or gastric resection for gastrc uleer or for car
cinomsa near the pvlorus, but are seen as a complieation of
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mble and the Billroth IT operation would carry conmderable
hazard.

TroaNIc.—A midline supraumhlical mamon with a median ex
trapleural sternotomy gives the bost exposure. The lateral nvasen
lar hgament of the duodenum 18 divided, the doodenum and antrum
are drawn mto the operative fleld, and a longatudinal elit is made
through the pylorus and extended into the dnodenum and antrom.
Closure of the inamon i begun by approximeting the two for points
with mterrupted fine mlk sutures.

All of the stomach is resected except the antrum and enough of
the fundus for anastomosis to the antrum. Anastomosis is done by
combined elosed and open technies. A row of interrupted ailk sutures
is placed belund and tied. The clamps aro turned over, and the
corner angles aro dealt mith by placement of two sutnres antemorly
at either end of the anastomoms, which are tied after the elamps
are withdrawn. The pouch 18 opened, and o few mueoaal stitches
are placed. An indweling duodenal tube, which was pulled back
into the esop. during operation, is now pushed through the
pyloroplasty into the duodenum. A few mucosal stitches are
p{nced anteriorly, and another row of sutures in the serosa complete
the ansastomoms anteriorly The anestomosis 18 rotated to dpeﬂmt
Flnciug of a few stitches in the postenior row from the ontude. The

esser curvature is attached by a few sutnres to the hepatic margin
of the hepatoduodenal igament.

The only contramdication to this operation 1s an antral
ulcer A dusadvantage s the poasible mjurv to the esopha
gus by the bile The operation is useful in duodenal ulcers
with bleeding because direet treatment to the bleeding point
is possble

The operation has been done 60 times with one hospital
death. No recurrences have been seen after more than a
year Achlorbydria to histamine was found in 66% of pa
tients, which 18 as common as after the three-quarter Bill
roth II resection. The stomach pouches retain barmum for
80 minutes as compared with 10 mmutes after the Billroth
O procedure Many patients have the dumping syndrome
during early convalescence The patients do not loge much
weight, and in none has anem developed Early results
of the operation compare favorably with results of the
more conventional modes of gastric resection

Safegnards in Gastric Resectlons for Duodenal Uloer
Frederick P Ross and Richard Warren® (Veterans’ Admin
Hosp., West Roxbury Mass) review results of 241 opera
tions on 238 patlenta with severe and intractable duodenal

(5) Xew England J Med 245 475431 Bept 27 1051
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sible and the Billroth II operation would earry consderable
hazard

Tromue—A midine sapraumbilical masion with a medun
trapleural sternotomy gives the beat exposare. The Tateral avns
lar higament of tho duodenmm 18 dinded, the duodenum and antrot
are drawn 1nto the opertive ficld, and & Tongitudinal slit 1 e
through the pylorus and cxtended into the dnodenmm and antrus
Closupe of the inaision 18 begun by approxmating the two far pounid
with interrupted flno mlk sutnres.

Al of tho stomach 15 rosceted except the antrum sad enough of
the tandus for annstomosis to the antrum. Anastamoeis 18 done bv
combned elosed and open technies. A row of mtcrr\ggled silk safures
s placed behind and tied. The clamps are lumed oven aod the
comer angles are dealt with by placement of two sutnres antenor®
at either end of the onastomosin, which are fied after the clamps
are withdrawn. The ponch is opened, and a few mueosal -nté;
oo placed. An mdwellmg dnodenal tube, whieh wna palied b
into tho ceophagms dunng operation, 1s now pushed throsgh the
p{lampluty well 1nto the duodennm A few mucossl stitebes ":
placed entenorly, and another row of sutures in the seresa comp i
the anastomoms antemorly The anastomosa is rotated to per™

lacing of & fow stitches n the posteror row from the ontside. Tbe
eer enrvature is attached by o fow sutures to the hepatic marg®
of the hepatoduedennl hgament. 1

The only contramndication to tha operation 18 an antré
ulcer A disadvantage 1s the possible injurv to the esoph?
gus by the bile The operation 1s useful 1 duodenal “1"“':
with bleeding because direot treatment to the bleeding PO
is posmble

The operation has been done 60 times with on® hospital
death. No rocurronces have been seen after more tban :
year Achlorhydria to lstamine was found m 65% of P
tients, which is as common es after the three-querter Bill
roth II resection The stomach pouches retan DATN®: ff_;
30 mmutes as compared with 10 muutes after the Billro .
II procedure Alanvy patients have the dumpmg avndroR
during early convalescence The patienta do not Jose MU
weight, and in nono hss anemia developed Early Ity
:: the Opﬂm?un compare favorsbly with results of the

ore conventional modes of gastric resection.

Bafeguards in Gastrio Reseotions for Duodenal Ulest
Fredorick P Ross and Richard Warrens (Veterans' Admin
Hosp, West Roxbury, Mas ) roview results of 241 °p“a1
tions on 236 patients with severe and intractable anodent

(8) New Eagand 7 Med 245 475-481 Bept. 3 1981
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ulcer Gastroonterostomy was done five times with a 20 per
eent mortality This operation will always have a small place
in treatment of elderiy, eachectic poor risk patients in
whom the problem 18 cieatricial obstruction rather than anv
current activity of the duodenal nleer Vagotomy was done
on 32 patients, with a recurrence rate of almost 30 per eent.
This operation is mdicated only for marginal ulcer, when
an adequate rescetion has heen carried out

Extensive partial gastrie resection, which 18 tho operation
of choice, whs done 200 times, with three deaths Thirteen
rescctions were earricd out as urgent or emergency proce
dures for control of massmive bleeding None of the deaths
occurred 1n this gronp Factors of importance in this opera
tion other than techmieal problems are adequate prepara
tion with diet, aspiration and admmistration of fluid and
blood as nceded, proper time for operation, competent an
esthesiologist and alert postoperative care A weck or more
of the strictest medical management will reduce the mnflam
matorv reaction and make surgery casier

Criteria for adequate gastrie resection include removal
of essontially all the lesser curvature, by resecting well
above the left gastrie artery removal of three fifths or more
of the greater eurvature, by resecting beyond the first short
gastric vessel leading toward the spleen, removal of all the
antram and all the pylorie ring, and uso of a short afferent
loop of jejunom, no longer than 18 necessarv to assure lack
of tension on the anastomotic suture line It 14 not necessary
to remove the ulcer itself 1t was left behind 1n 66 cakes.
There 18 no evidence that an ultrapyloric exclumon proce-
dure predisposes to & merginal ulcer Removal of an ulecer
well down 1n the duodenum 18 fraught with danger to the
common duct It makes no difference mn the final result
whether the anastomoss 18 ante or retrocolic or whether
1t 18 iso- or antiperistaltie

In practically all eases anastomoms of stomach and je-
Junum was done by Hofmeister’s method, with partial
closure of the angle along the lesser eurvature Open anas-
tomonis 18 performed, umng two lsyers of sutures, the nner
of fine catgut for hemostass and the outer of Halsted mat.
treas sutures of sillc or cotton through the seromuscular lay
ers. Enterostomy clamps are not used becanss they obscure
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bleeding points that should be mdividually ligated and
may contribute to development of postoperative edema
around the stoma.

The major complieations and mortality depend on how
the duodennm 1s handled and what happens to the duodenal
stump after operation. If the ulcer is not tao large or active
and 18 near the pylorus or well down mn the duodenum,
after rather siraightforward dissection clamps can be placed
across normal tissue distal to the pylorus and clear of the
indurated tissues around the uleer Normal duodenum cov
ered with seross both anteriorly and posteriorly is found,
and the stump can be closed with 8 smgle over-and-over
suture of fine catgut and then infolded with a seromuseunlar
row of Halsted mattress sutures of fine silk or cotton. If
there is not encugh normal tissue, a single row of well
placed nonabsorbable matireas sutures that bring the sero-
muscular layers together withont tenmon 1s safer than mal
tiple rows that are too tight

If the duodenum 18 obscured and distorted by inflamma
tory reaction around a penetrating uleer two stage ressotion
18 best. The stomach is divided through the antrum well
proxumal to the pylorus, the ulcer mass is left behnd and
the antrum 18 closed 1n on 1tself while partial gastrectomy
with gastrojejunal anastomoss 1§ carried ont. Six weeks
later when there will have been resolution of the inflam
matory process, the antrum and pylorus are removed The
two stage procedure was used in 18 cases. Sometimes scar
tiasue causes foreshortemng of the first and sscond portions
of the duodenum and may involve the duodenal end of the
hepatoduodensl Iigament so much that the common duet is
drawn over toward the area of the ulcer If gcarring 1s
dense the common duct 18 best protected by opening 1t
higher and introdueing a probe or 2 woven bougie through
it mto the duodenum. This allows dissection without dam
agmg the common duet, and the duodenum can be closed
without mpinging on the ampulla 'When the common duoct
18 opened, as was donme 1n five cases, & T tube 1a left 1n for
dramage

1f there 15 any doubt concerning the security of the stump
closure, 1t is good prachice to thread the Levin tube through
the gastrojejunal anastomoss mto the afferent loop and to

-~
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just on the margin of the duodennm (Fig 187) The dnodenum 1s
divided between this clamp and any erushing elamp which eloses the
pylorie end of the stomach. Beyond the spemsl clamp, 34 n. eut
edge is left projecting, to b later shaved off flush with the elamp
Just before it 15 removed. The second jdentieal elamp is placed
aeross the stomach at the selected place on the greater curvature
taking a bite eorrespon to the dpemred size of the gastrojejunal
stoma or to the width of the clamped duodennl stump aosord
g to the form of rescotion intended. To prevent soaling, & Parker
Kerr elamp is placed below, and the sechion of stomach between
them 18 divided (Fig 137) The rail elamp is now eonjoined mth

LA

g 136 —fBpesial clamps. (Courteay of Stevenson D L.t Lancet 1 1390 1308
Jwne 10 1081)

the elamp on the greater eurvature en the rail on tho lat

ter’s tn-lgmal hornlike process and E[:d.mg Eu clamp forward wmth

hlades open until the tenninx]thtoolh ean beu!})hefed ;g o(nﬁtrlxgg;
of the lesser curvaturp at the proposed line of section

ﬂot.hnr Parker Kerr elamp 15 applicd so that the remaining section

of the stomach can be divided between 1t and the mail elamp, lea

1 14 in. cuf! projecting beyond the eonjoined elamps to uba;

fr before removal
° Ef:;td.hngomﬂ sexing of the gastnie atump is facilitated by the
support of the rail clamp, winle the t: al teeth of the con

elam; revent ing A row of interrupted matirese
m of IP;: P2 sk upll:lueed elose together just below the
rail elamp starting at the lesser eurvature, the rml permmthng m
sertion of the sutures quekly between the rail and the elosed blader
of the elamp The suture at the tip of the ter ecurvature elamp
18 left long after tying so as to tie it tood:n‘llppmprinte mueosal
suture line of the pastrojejunal or gastrodu anastomosis. After
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Malfonetioning Stoms Following Bubtotal Gastrectomy,
Oorrected by Converting Gastrojejunostomy to Gastroduo.
demostomy Ira Tercher, Murray N Friedman and Sidney
Lipton? (V.A. Hosp, Brooklyn) report a case Malfunction
ing stoma, caused by mechanieal obstruction due to techm
cal errors, adhesions due to infection around the anastomo
s18 or stomsg) edems which 18 attributed to hypoproteinemia,
18 now rare There 18 still, however, the occasional case with
an obseure etiology It may be due to the abnormal digestive
physiology which results from excluson of the duodenum
by gastrojejunostomy

Man, 52, had a pephie uleer for 10 years. On Feb. 11, 1949, an
nloer located ot the pyloroduodenal junetion was exased and ante
eolie, antipenstaliie, Polya type, subtotal gastrestomy done. A few
weckn later there were epigastne pan and vomnting, with subse
quent loss of 35 Ib He di?not respond to medical therapy Although
2 prychiatnst indieated thet there was paychoneuroms with hysterieal
conversion symptoms, operation was done on Aug 1, 1849 No or
game obstruction or stomal nleer was found. The anastomosls, in
aluding 6 om. stomach, was resected and antecolic, wopenstaltie
Polys type gastrojejunostomy done. Two wecks later, abdominal

re¢urred 1n the left upper quadrant. Intermuttent v alsa
Pfru:ntd.InOctobu,xnyltudxm:bawaiBO%muhm in
three hourw.

B; ll;{ 15, 1850, ke weighed only 86 Ib. Operntion was again
fcrz:rm No anatomie abnormality to accomnt for obatruction was
ound exeept alight kinlang of the effarent loop The duodensal stump

Was o e ejymal anastomons reseeted, & Schoemaker
modlﬁubti]loi;e%f a .g:lllr-tfod: I type of g;fzodnodenodomy done and
& jejunostomy feeding tube insarted, he tolerated an oral diet
well, the jeunostomy tube was removed on the 14th day There was
po varmting Although some disomfort permsted in the left l;?pu
quadrant, appetite ymproved, By July 1&1960, Ewdghed 104 1b,

and subsequently 125 Ib Exammnation months after operation
ahowed that intu’rlmbtem discomfort had permsted in the lmpa

quadrant but weight wes being maintmned and there was no vomut

Unfortunately, the diagnoms of psychoneurcas was not
given an adequate therapeutio test Atony on s nemrogenic
bams was excluded because 1t is a prompt poatoperative
manifestation and responda to conservative treatment.

A sstisfectory result was finally obtained by converting
a Billroth I type of gastrectomy to & Billroth I Thus left
the patient with an upper gastrointestinal tract that more

-
(1) Ams Sarp. 134 1058 1068 Decemsber 1081
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normal meal spacing The earlier the change takes place,
the sooner hypoglycemic attacks become mantfest

After gastrectomy there are two well defined responses
to epmephrme administered during a glucose tolerance test.
In patients without symptoms epmephrine effectively altera
the second part of the curve by preventing the rapid fall
of blood sugar In those with symptoms, it has no effect,
and this 18 interpreted as indieating temporary mhibition of
glycogenolyms.

The only effect observed during a glucose tolerance test
after vagotomy 18 lugh mitial hyperglycemia The addition
of vagotomv to gastroenterostomy or gastrectomy gugments
the 1mtial hyperglycemia and mereases the risk of occur
rence of hypoglycemia symptoms

Evidence obtamed from this study suggests that the cause
of the syndrome 18 8 temporary mhibition of glycogenolvas
in the hiver mn response to high degrees of portal hyper
glycema due to rapid absorption of carbohydrate The
temporary inhibition as indicated by the negative epineph
rme response, and the rapid removal of glucose from the
blood by the tissues, #s demonstrated by increased wmsulin
genmitivity after gastrectomy tend to produce prociprtous
falls m blood sugar sufficient to cause hypoglycemie symp-
toms.

Evidently the lycemia fs not {nted with serions symp
(hLenrl-e 1t would have been observed before—Ed ]

Functional Obstruction of Efferent Loop of JeJunum Fol
lowing Partial Gastreotomy Ross Golden® (Columbia Univ )
states that functional obstruction of the efferent loop of
jejunum resulting from spasm sometimes follows partial
gastrectomy Such svmptoms as epigastric fulness nausea
and vomiting appear 1 most patients in the second poat-
operative week They disappear spontaneously mn a few
days m most and 1n two to three weeks 1 & few

X ray examunation after partial gastrectomy when done
m the mormmg after overnight fasting normally shows
no residusl flmd m the stomach a barium swallow passes
immedistely into the efferent loop of Jejunum. This 18 true
when the efferent loop leads away from the greater curva
ture side of the stomach pouch, as mn Hoffmester's anas-

(9) 7 A M A 148731714 Ma 1 1052
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methods Routine xray methods adequately show abnor
mality in the gastric pouch remnant, bat rarely 1s the affer
ent loop completely filled with barium.

Immediately after surgery, leakage from the anastomotie
mte or duodenal stump, although infrequent, 1s a serious
harard Malfunction of the stoma may be an early or late
complication. Recurrent ulcer and duodenmitis may follow
sargery

Teorn10.—A double-lumen Miller Abbott tube with & 6 em bal
loon tied over a baeket which fits into the smaller lumen 1s intro
dueed 1nto the stomach under fluoroscopie observation The tube ir

i
—~Intu techaie, Locber Mo dm, J

W B AT et Sore o BB, s Bhay
passeq 3.6 1n. into the efferent segment of jeyunum and the balloon
inflated with 50-100 ec. air to bloek the efferent loop While erset.
the patient 18 given 3D es. barium water muxture. If the tube showr
in kﬁe efferent segment and 1f obtnration of the jejunum by the
balloon 18 complets, the patient 18 given 240 ec bamum meal The
sfferent loop nsnally fills ap and by proper pomtioning of the pa
Hent the doodenal segment becomes wimble, In some patients the
1nitia]l amount of banmn paxses through the efferent segment and
reveals the tube 1n the afferent loop in which case the balloon 1
deflated and banum instilled by svringe throngh the other lumen of

the tube direstly 1nto the afferent loop (Fig 139)

Thig technic was used in four patients with troublesome
digestive symptoms after subtotal gastric resection. One
had ulcer in the stump and duodenitis High postoperative
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removed in most cases and roentgenographic demonstration
was not available. Margmal gastrojejunal ulesr however,
was demonstrated n 6 6% of the gastrectomy group Se-
vere atony of the stomach was another undemrable compli
cation of vagotomy In some patients this extended into
the late pestoperative perod and reqmred further surgery
Mortality rates for the two procedures were comparable,
8.2 and 2.4% Barly postoperative complhieations wers of the

Exp Resours v CormaoLLxo Scxxs or Parmxrs wira Doonowat Urcm

Gasrrrcrony VagoTosy

No % Ne. *
Excelient 38 413 6 146
Good a3 359 10 244
alr 9 9.8 1 %8
Total improved 80 870 27 658
Faflures 9 98 13 3L7
Poato e deaths 3 33 1 24
otal faflures 13 131 14 M1

Percentages xre bused on definitive cases in which the end reralt conld be estabiished

same order of frequency, but those after gastric resecticn
were considered more aerious.

The number of patients on whom gastrectomy or vagoto-
my was performed for marginal ulcer was too small to draw
precise conclustons, but vagotomy had no apparent advantage

It was concluded that gastris resection can be expected to
produce sigmificantly superior resnlts in the elective surg
cal therapy of intractable duodenal uleer

[Swthsfoﬂawh;mponbycrlmmnni,wbommﬂnednpm

'thaulu of Vag‘otom;' daring Beven Years Olinical Ob-
servations and Tests of Gastrlo Bections in 175 patients are
reported by K. 8 Grimson O R. Rowe, Jr,, and H M Tay
1or3 (Duke Univ) Of patients treated by vagotomy alone
28 of 50 with duodennl uleer and 4 of 5 with gastric ulcer
had satisfactory clinical results 18 required secondary gas-
troenterostomy and 8 gastric resection Vagotomy without
drainage was therefore abandoned in 1947 Results of vagot
omy and gastroenterostomy sre emcouraging Short loop
posterior gastroenterostomy gave best results as agawnst

(3) Amn Burg. 1315:1811-834 May 1993
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Gestric acidity was reduced below preoperative levels
one to five years after vagotomy in 85.8% of cases with
vagotomy slone for gastrojejunal ulcer after gastroenteros-
tomy and in all eases of vagotomy for gastrojejunal ulcera
tions after gastric resection Vagotomy alone rednced ges-
tric motihity immediately 1n 54.6% of gastrojejunal ulcers
after gastroonterostomy and 421% of gastrojejunal ulcers
after gastric rescotion One to flve years after vagotomy
alone, however, motility was reduced or absent mn only
16 7% of the cases of gastrojejunal ulecer after
terostomy and mn 8 3% of those of gastrojejunal uleer after
gastric resection

Over all correlation of insulin test with clinical results
was excellent m 76% However 1n cases of proved uleer
recurrence, correlation of insulin test with clinical results
was extremely poor

Vagotomy alone has produced excellent resnlts in one to
five years 1 61.7% of 84 cases of gastrojejunal ulcer after
gastroenterostomy and m 66 7% of 48 cases of gastrojejunal
uleer after gestric resection. Of patients with vagotomy
alone for gastrojejunal uleerations 88.2% with previous
gastroenterostomy and 87.5% with previous gastric reseo-
tion were free from ulecer symptoms.

One to five year results were excellent in flve cases of
gastrojejunocolic fistula trested by vagotomy with or with
out closure of openings 1n the colon. There is little evidence
mn the series that results after transthoracic vagotomy dif
for from those after transabdommal vagotomy

Pffect of Combined Bympathectomy snd Vagectomy on
Qastrointestinal Tract, After combined sympathetic and
parasympathetie denervation of the stomach, small bowel
and proxxmal eolon on mx patients, John R Bingham Franz
J Ingelfinger and Reginald H Smuthwicks (Boston) car
ried out clinical studies on five of the group x ray studies
on all mx and jeyunal balloon studies on one Vagestomy
wans performed on each patient for duodenal uleer Sym
pathectomy was carried out on five for essential hyperten
sion and on one for intractable pain

Patients 1-4 had simultaneous bflateral sympathectomy

(8) J A M. A 148 1(04-1400 Ang 11 1P8L
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tion rather then mnbalanced sympathetic mhibition, hypo-
motiity might be accounted for by temporary discharge of
mhibiting 1mpulses from decentralired sympathetic gan
glions Ths latter explsnation seems the more likely m
view of the relative absence of a ‘“vagectomy effect” in
petients 5 and 6 1n whom sympathectomy preceded vagee
tomy by one year or longer

Jejunal motihity was tested in patient 6 at three different
times Beven months after partial sympathectomy (bilateral
splanchmcectomy and gapglionestomy from the 9th to 12th
right thoracie segments and from the 4th to 11th left
thoracic segments), jejunal motility appeared normal In
keeping with the presence of a potential pathway to the
jejunum through the 12th left thorsecic segment, the je-
junum, but not the stomach or duodenum, was senmtive to
distention pamn. Fourteen days after vegectomy jejunal
motiity was decreased. Finally, three years after vagectomy
and one yeer after complete sympathetic denervation of
the small bowel, motility was increased beyond that of the
first observation. These alterations were not regarded as
significant

Gastroscopic Blopsy in Differential Diagnosis of Gastritis
and Oarcinoma Edward B Benedict® conmders biopsy speca
mens of the stomach obtained through the flexible operating
gastroscope to be of great value in differential diagnoms
of mahgnant tumor and gastritis. Singe the mtrodustion of
this gastroscope in 1948, 203 biopsy speoumens have been
obtamed at Massachusetts General Hoapital without any
aecidents or complhicationa. Biopav specimens can be secured
under direct vision, gastrie secretions ean be aspirated and
inflation and deflation of the stomach can be done at will
The last feature 1s mmportant in diagnosis of malhgnancy
because rigidity 1s suggestive of a neoplastic process.

Ten illustrative cases are reported In five in whieh elini
cal and x ray diagnoms was doubtful gastroscopic biopay
showed caremnoma. In two of these cases the patients had
permcious anemua but xrav findings were inconclusive
One case was unique in that the patient was apparently
psychoneurotic In another case xray diagnosis was diffi
cult becanse of excision of a benign gastric uleer with

() Wew Englasd J Med. 348 203-200 Awg § 1051
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any guarantee against local recurrence Ulcerating eancer
was the commonest gross type, infilltrating eancer the next
most common and polypoid cancer the least common. Le
sons measuring 3-5 cm. in greatest diameter were the most
frequentlv encountered In only 3 of 60 patients in whom
1t could be determined bad more than 75% of the stomach
been removed

Among the 88 patients who died of cancer, average sur
wvival from subtotal gastrectomy to death was 203 months.
Average survival for the 74 patients with local recurrence
was 206 months, and for the 14 with distant metastases
189 months 1ndicating that when gastric cancer is not
cured, presence or absence of local recurrence has Iittle
apparent effect on average survival time

For cure of cancer snbtotal gastrestomy as generally
practiced apparently denies the chance for cure to abont
half the survivors of operation because of development of
local recurrence To lessen this failure, there should be (1)
standardization of the procedure of radical subtotal gas
trectomy, with removal of the regional perigastric lymph
nodes and omentum, or (2) routine use of total gastrectomy
for all operable gastric cancers by experienced surgeons.
Use of total gastrectomy is most logical.

Prognosis of Gastric Oarcinoma Effest of Extont of Re
section. Walton D Thomas, John M. Waugh and Malcolm B
Dockerty® (Mavo Chinic and Found ) selected for study 147
cases of gastric cancer 1n which operation was done during
1920-40 The lesions were of grade 8 or 4 malignancy (Bro-
ders) mngle, 1n the distal third of the stomach and 8-5 em.
m greatest diameter

Groas gpecumens, which had been in fixative for seven
years or more, were measured and divided according to
extent of resection Comparison of results following narrow
resection (less than 3 ecm above and/or less than 2 em.
below the lemon) with those 2ollowing wide resestion (3 cm
or more above and 2 em. or more below the lemon) showed
no difference in flve year survival rates. However when
only patients with lymph node involvement at operation
were considered, wide resections gave 2.5 times as many five
year cures as DATTOW
TTU8) LM Arch. Surg. 62 $47-858 Jume, 1051
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tls, bleedmg and abdominal pain are common. Achlorhydra
was found m 80 of 55 patients, histamme anacidity 1 25,
and pormal acidity mn 5 Atrophie mucous membrane was
found 1 88 of 42 patients who had gastroscopy Permoious
anemia was found m 8% Of 73 adenomas found in vive.
42 were found 1n more than 2500 gastroscopies (1.6%)
Ten had concomitant choleeystihis and/or oholelithiams
An unrelated mahignant growth was found o seven patients.
two in the stomach and five in other parts of the gastro
intestinal tract.

Roentgenologmesally, adenomas are rounded, smooth, trans
lucent filhng defects that may widen and displace normsl
rugal folds. There 18 no interruption of gastrie contour or
folds Pedicles are generally short, but as the tumor grows
the stalk elongates Occasionally the body of & tumor pro-
lapses into the duocdenum as a result of active peristalsis

On gastroscopy the adenoma 18 a discrets, sharply de
marcated tumor covered by amooth intact muecosa the tumor
18 usually sessile but may be broad based or pedunculated
Sometimes the surface 1s granular or even mildly pitted
Occasionally uleeration or central umbilication is noted

Carcinomatous degeneration was found mm 2 of the 30
autopsies. Malignant degeneration of adenoma was found
1 one 1 vivo patient. Another patient 1n whom adenoma
of antrnm was diagnosed gastroscopically and roentgeno
logieally returned four years later with medullary car
cimoma 1 the same area, but proof of malignant degenera
tion 1n this case 18 lackang

Of the 78 living patients, 37 were operated on, 13 with
exeimon of the adenoma and 24 with subtotal gastrestomy
Ot 68 followed up 54 were well. Of 82 who did not have
resection and were followed 1 10 years, no evidence of ma
lignant degeneration has been observed. Of 13 known dead.
2 died of stomach carcinoma unrelated to adenoma and 1
died of carcinoma 1n an adenoma Of these who had sur
gery 26 were iving and well of thoss who had no surgery
928 were livne and well

Primary Lymphosarcoma of S8tomach. Willam T Snoddy?
(8t. Lowms) studied 34 cases from the flles of Barnes Hospi
tal and reviewed the literature to determme the type of

(1) Castrosterclogy 201537 553 April, 1082
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treatment winch has produced five year survivals. Average
age mn the 34 cases was 65, and 26 of the patients were men
Pain was the chief aymptom It usnally was of the ulcer
type but was more severe and permistent than is genersolly
experienced by ulcer patients Other s\ mptoms neluded
vomiting in 15 (accompanied by nausea in G), hematemesis
in 5 and weight loas 1 10 Anorexis, dvspepsia and eructa
tion wero noted by most patients At the time of surgery
the conditton in most cases was conmdered either careinoma
of the stomach or a benign uleer Chnical study, x rav ex
amination and gastroscopv did not give sufficient evidence
for o defimte diagnosis of gastric Ivmphosarcoma Opera
tion was performed on 31 patients with 11 deaths within
a month, 3 in less than a year, 3 1n one to five vears and
1 seven years postoperatively Thirtcen patients are still
alive, 3 for over five years Two of the patients who sur
vived over five years had reticulum ceil and two had small
cell sarcomas.

There were 46 five year (or longer) survivals in 440 cases
from the Literature Treatment conssted of surgery alone 1n
21 cases, irradiation only in 13 and irradiation and surgerv
in 12

The treatment of choice appears to be surgery alone wn
leas the lymph nodes are involved, and then postoperative
irradiation should be used There 1s no correlation between
clinieal findings and length of survival Whether the pa
tient has primary lymphosarcoma of the stomach or gen
eralized lymphosarcomatoms with mvolvement of the stom
ach is the ome factor that seoms to influence length of Life
Lymph node involvement reduces the chances of cure but
does not preclude the possibiity of s flve vear survival.

Total Gastrestomy Operative Morbidity and Mortality
in Beries of 83 Conrecutive Oases mn 1947-50 are evaluated
by Gordon McNeer and Lemuel Bowden? (Memonal Cancer
Center) All but one patient had eancer Though operative
morbidity was diffienlt to assess objectivelv 12 patients had
uneventful convalescences and all 81 of the operative sur
vivors were ambulatory at discharge Median duration of
postoperative hospitalization was 17 days All patients, ex
cept those with recurrence of cancer, regained therr appe-

(3) Yew York J Ml 521231 235 Jan. 18 195%
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tites end gastromtestinal comfort and gained werght within
mx to eight months Operative mortality was 6.1% A suffi-
cient mterval had not yet elapsed to determine five year
Survivors

Careful preoperative preparation was regarded as impor
tant, median of preoperative hospitalization was seven
days Anemia, hypoprotemnemia, cardiac abnormalities, bron
chitis and psychic state were corrected The intestinal tract
was prepared by repeated gastric aspirations, when indi
cated or by mild catharsis, enemas and intestinal sulfona
mides Ether anesthesia was generally nsed viz an endo
tracheal tube The stomach was resected with 1 em. cuffs
of the abdomunal esophagus and of the duodenum distal
to the pylorus, usmg open divimon of the duodenum and
open antecolic esophagojejunostomy with two rows of in
terrupted silk sutures 1n every case Transabdominal route
was used 1n 16 patients, transthoracic 1n 8 and combined
abdominal and thoracic approaches in 16 Jejunojejunostomy
18 now seldom used A median of 8 pt. whole blood was
given during and 1mmediately after surgery every patient
received antibioties. Co-operation of a surgically minded
mternist 1n postoperative management 1s invaluable Com
plieations were mainly pulmonary (18) due to fanlts 1p
operative technic (8) cardiac (4) and imtestinal (4)

Experimental Study of Protein and Fat Asstmilation after
Total Gastrectomy Tilden C Everson? (Univ of Illinoms)
reports on 39 individusl seven dav metabolism studies op
18 dogs subjected to total gastrectomy Constant daily diets
were given contmning 4 Gm. fat and 5 Gm protem/kg
body weight. Both fat and protem asmmilation were 1m
paired after operation. An average of 415% of the ingested
nitrogen was excreted 1 the feces, as compared with 128%
1n normal animals An average of 27 6% of the ingested fat
was excreted mn the feces of the experimental anrmals as
eompared with 2.9% m normal animals

Factors which mav be responsible for the impared fat
and protemn assimilation after total gastrectomy melude loss
of digestive fmetion of the stomach. It 1s not probable that
ahsence of either the digestive action of pepsin or the wesk
digestive action of gastric lipase eould be responsible for

(8) Swrgery 31 511-516 April, 1882
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normoblastic hypercellnlar marrow This bloed picture se-
compames other tvpes of steatorrhes, e g., 1diopathic atea
torrhea, sprue and vitamin B defleiencies.

There were mmne cases of vitamin B eomplex defieieney
Diagnoms was based on presence of glossitis, pharyngitin
esophagitis, cheilosis, corneal hvpervascularity and elinical
response to vitamin B complex All patients with recognized
deficiency were cured, but earlv jn the series two patients
died with gross pharwvngitis and esophagitis so severe that
natrition was impossible Vitamin deflatency was most com
mon 1n cases of sepms, mdieating that rapid multiphication
and mgraton of organisms in the npper alimentary traet
mncrease the demand for vitamm B complex.

The main causes of wasting after radical gastrectomy are
poor capacity for food associated with the dumpimng gyn-
drome and malabsorption of fat. Treatment conmsts of a
high fat diet (100-120 Gm. fat daily), with a correspond
mgly high ealoric mntake and multiple small meals so that
1at is taken 8-10 times m 24 honrs. The patient should not
drmk with meals and should avoid sugar protemn hvdroly
sates and other substances capable of producing a hgh m
trajejunal osmotic pressure withdrawing Awmd from the
bowel and causmg farther distention, and perhaps the dump
ing syndrome Vitamin B deflciencies can be prevented by
routine administration of vitamins and eradieation of sepsis

Experfmental Evaluation of Effectiveness of Pancrestin
in Reduoing Fecal Nitrogen and Fat Loss Following Total
Gastrectomy Tilden C Everson® (Umiv of Ithnois) found
pancreatin in adequate doses to be effective in appreciably
reduemg fecal nitrogen loss after total gastrectomy During
adminstration of 10 Gm. panereatin daily to 12 dogs with
total gastrectomy the fecal mtrogen level was 26 8% ascom
pared with levels of 89 7% and 48.2% before and after ad
mimistratrton The average feeal mitrogen exeretion i nor
mal dogs was 128% The effect of 80 Gm. pancreatm daily
was about the same as 10 Gm. dailv

Pancreatin slichtlv or moderately reduced fecal fat loss
after total gastrectoms m 8 of the 12 dogm. Average fecal
#at loss 1n normal dogs was 2.8% as compared with an
average of 224% m dogs with totel gastrectomv given 10

(5) ADm Swy 135 (08410 March, 1953
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well below the Roux Y anastomosis for feeding was left m
place an average of mine days In no case was there evidence
of a leak at the site of anastomosis No patient complamed
of reflux esophagitis, and all took progresmvely more food
with corresponding shight weight gains In one patient small
bowel obstruction developed and was surgieally reheved.
Although no patient is considered cured because of the
extenf of the lesions, the techme provides an adequate
pouch for food mtake, lessens requrements for frequent
feedmgs, facilitates a balanced diet, diverts the duodenal
contents and reduces incidence of reflux esophagitis. The
esophagus 18 so valnerable to bile and pancreatic yuice that
the Roux Y procedure should be used whenever the stom
ach is entirelv removed Terminolateral anastomosms of
esophagus to jejunum, even with a wide enteroenterostoma,
does not divert all bile and panereatic secretion as well as
the procedure deseribed by Orr or tlus technic of pouch
formation and Ronx Y divermion of duodenal contenta.

BILIARY TRACT

Incidence of Gallstones and Their Oorrelation with Other
Disesses In a review of autopsy data on 29,779 patients age
20 or over, Marshall Al Ineber? (Jefferson Med. College)
found gallstones 1 11.6% Gallstones are rarely found m
persons under 20 Incidence differed with age, sex and raee.
Thers was a progressive increase from one decade to the
next. More white persons than Negroes and more women
than men had gallstones The ratio of affected white women
to white men wag 2.2 1 and of Nogro women to Negro men
27 1 The flrat high point 1n incidence in white women oc-
curred between the ages of 50 and 60 and in Negro women
between 60 and 70 In white men this oceurred between 60
and 70 and in Negro men between 70 and 80 Gallstones
continued to form through all the decades in white men
and women and up to age 90 in Negro men and women.

Careinoms of the gallbladder was associated with a 8-fold
nerease in ineidence of gallstones i women, a 5-fold in
erease in white men and a 10-fold increase in Negro men.

(1) Am. Beg 135 304-105 Murch, 1052,
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In the 69 patients with gallstones palpated at Iaparotomy,
the gallstones were left undisturbed 1n 63, 16 had choleays-
tectomy, 11 1n conyunction with the colon operation and 6
before the colon operation. In 10 of 16, symptoms had been
considered due to gallstones until carcinoma of the right
part of the colon was discovered at operation.

Subsequent symptoms thought due to cholecystic dissass
were noted by b of the 63 patients whose gallstones were
left undistorbed at laparotomy, 1 of whom returned with
severe symptoms to have cholecystectomy Choleseytectomy
was also performed subsequently on two patients who had
no evidence of cholecystic disecase at the tume of the colon
operation, one had subacute cholecystitis without stones
end the other hed a putty like material in the gallbladder
and common duet.

The authors believe that patients m whom silent gall
stones are discovered at laparotomy or by x ray should be
told that gallstones are present which might lead to further
trouble The mere presence of gallstones does not constitute
an mdication for cholecystectomy Rlective surgery may be
suggested according to the indications of the individual pa
tient, and temporimng 15 often Indicated mn view of the
pregence of other lemons, such as carcinoma of the colon
in this study Multiple small gallstopes warrant operation
more than do mngle stones and development of choleoysiatis
usually demands operation. When the patient’s eondition
warrants and exposure 18 adequate cholecystectomy at the
time of operation for another abdominal lemon should be
conmdered 1if thers 15 inflammation 1n the wall of the gall
bladder or 1f multiple small stones are present.

Symptoms due to carcmoma of the mght portion of the
¢olon may sunulate those of cholecvstiis The presance of
gollstones does not necesaarily mdicate that they are the
oause of such symptoms Further exploration of the eolon
and other abdominal viscera should be performed at the
time of mtended cholecystectomy Conversely the gallblad
der should be palpated for gallstones during laparotomy

for any condition.
Every sbdominal operation should inclode sn examination, st loast by
plﬁcn,(i!tha-bdamlmlmdpalﬁavhcen.Smrwumn]uofmﬂ

oceur —|
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The Nonvisuslizsed Gallbladder Franeis Martin and An
tonfo G Mnssimiano® (St. Luke's Hosp, Pittsfield, Mass)
state that nonfunctioning gallbladders that come to opera
tion show a high incidence of stones and an even higher
percentage of gross disense Review of 232 cholecystecto-
mies showed that ealeul were found 1n 87555 of gallblad
ders, gross disease 1n 93% Diagnoss of calculs was made
on cholecystograms mn 145 cases (625%), at surgerv 140
(965%) had calenl There were 73 nonvisualized gallblad
ders and 14 with negative or indeflmte findings.

Of the nonvisualized gallbladders, 8§29 showed caleulr
at surgerv In 11¢% there was deflnite discase such as acute
edematous galibladder, strawberry gallbladder or markedly
thickened gallbladder that had previousiv been the mite of
choleevstostomv Seven per cent showed no migmificant dis
ease.

Of the 14 cases with negative or indefinite results on diag
nostie study, 3 gallbladders contained stones and 3 showed
cholesterosis at surgerv Four showed no disease In one re
ported “poor concentration” a deformutv of the duodenum
was found Two with “faint filling” revealed a hydrops
and one 1t which a plair film of the gallbladder was nega
trve showed “muddy bile ”

Nonvisualization of the gallbladder in absence of disease
may be due to (1) previous removal of the gallbladder,
(2) failure of the patient to ingest the dye, (3) improper
absorption of dye from the small bowel (due to pylore
obstruetion, achive duodenal unleer and hyperchlorhvdria,
too rap:d pasage of dve in severe gastrointestinal upsets or
by improper use of laxatives, small bowel disease or pan
creatic obstruction) (4) failure of the dye to reach the
gallbladder 1n severe liver disease or hepatie or cystic ob
struction  (5) phvmologie stams of the gallbladder 1 which
thick and concentrated bile prevents entrance of fresh dye
laden bile or (6) & cholecvatic anomaly

To ensure gallbladder visnalieation several procedures are
recommended. Patients must be given careful instructiona
and follow up inquiry made Studies should not be done 1n
an acately ill patient. Patients on fat free diets should mgest

(P) New England J Med 148 488400 MNar 27 1952
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some fat six hours before talang the dye to ensure an empty
gollbladder that ean receive the dye Drugs such as mor
phine, epinephrine, pitwitrin®, acetylcholine, eserine, husta
mine, banthine and mitrates, which would influence the
phystology of the biliarv tract, should be stopped.
Attention to deteils will also improve roentgenologie m
terpretations of nonvisualized gallbladders, so that diagnos
tic accuracy will approach the reported operative pathology
Tt ot fnterpret 0 d
.uLTII::]dap;i.—fEd.] etpreting cholecystograms lald down 27 years ap

Obstructive Jaundice with Negative Findings at Opers
tion 18 discussed by M Bjorneboe, P Iversen and K. Trant
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148 —Liver biopay after four monihe of jaundios. Arrows indiete bile
e :h-:i-mnotnldmt.(owrmgnm )(_,ud.tmpm
scendtuar 141:249 255 1982)

ner! (Copenhagen) Cases reported i the Ifterature wnclude
the cholangiolitic type with inflammatory chenges in peri
portal spaces seen on biopay with inflammatory mfiltration
believed to cause bile stasis a type with biliary stasis but
no inflammation on biopsy, obstructive jaundice caused by
inspiseated bile or mucus in bile dusts i children, and
xanthomatous biliary eirrhosis beginning as obstructive
jaundice of obluum.:;ingm. . ertenlesly o
‘oman, with cular and swelllng
ﬂ;;n, hmc?;e'md foot, was hmpip.t?ilud for Lnjeeﬂanpaf sanoarysin

(1) Acts med, somndinar 141:349 355 1952
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were no evidences of reeurrent biliary obstruction, if the
patient was free of jaundice, pruritis, chills and fever

Four types of prostheses were used the rubber T tube,
rubber catheters, either “permanent” or temporarly m
serted and brought out of the wound for later removal;
robber Y tubes, and vitalllum tubes A prosthesis was used
to splint the anastomoses in 59 of the 70 operations, exclud
ing the fistula implantations The T tube was nused 80 times
in 25 patients with an operative success of 50% and a re-
habilitation rate of 60% Rubber catheters were used 1
156 procedures on 156 patients. The method was successtul
1 three cases, one each of duct to-duct anastomosis, choled
ochoduodenostomy and Roux Y procedure Of five patients
m whom a vitallium tube was used for duct to-duet anasto-
moses, three were rehabilitated. In seven choledochoduo-
denostomies 1n which the witallum tube was used, five
patients are well. One patient who had a Roux Y procedure,
m whom the vitallium tube was used died in the hospital
Five patisnts are well after a duet to-duodenum procedure
without the aid of a prosthems Five of the six Roux Y op-
erations without a prosthesis were successful

Two patients died after operation one of severe sept
cemia after two duet to-duet repairs and one of a mesmve
gastromtestinal hemorrhage 10 davs after a Roux Y pro
cedure the sixth attempt at repair There were five duo
denal flstulas postoperatively all closed without operation
Four patients hemorrhaged after a Roux Y procedure

Buccess of the reparr was inveraely proportional to the
number of previous operations on the biliary tract In the
40 rehabilitated patients, average of operations/patient
was 14 Of the 14 failures there was an average of 24 op
erations/patient

Of the 12 living unrehabilitated patients mx died 14
months to 214 years postoperatively Five died of biliary
errrhomis and recurrent cholangitis and one of liver necrosis
Of those living one had hepatic failure, two had been
operated on agan and thres have recurrent attacks of
cholangitis.

In performing anv of these procedures, certam principles
must be adhered to for permanent rellef (1) complets ox
cision of existmg ring of scar tiwue (2) mucosa to-mucoss
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there 18 no choleoystic damage Otherwise, cholecystectomy
1s followed by choledochodnodenostomy or more often, par
ticularly 1n case of relative or virtual stenoss, a aysiico-
duodenostomy The latter, which 1s simple and mild, was
done 1n 16 cases with good results

Fibrotic Stenosis of Terminal Common Duct. Philip F
Partingtont (Western Reserve Umv ) reports obsarvations
on three patients with pronounced symptoms of biliarv tract
diseass who were found to have fibrotic stenosis of the ter
minal common duct For several years all had had sharp
pan 1n the epigastrium and right upper quadrant which

—fitenotic snd thidkessd sphincter of Oddl sectiomsd over cutheter
(ﬂm‘y‘:‘ Partington, P ¥ Surgery 31:367-37% March 195L)

radiated to the back. Pain could be produced by morphine
in two Cholecystograms revealed gallbladders which filled,
emptied with some delay and contained no stones. The com
mon duets were alightly dilated and terminated with abrupt
narrowing mn the region of the sphinoter of Oddi
Exploration was done on all patients, and operative
cholanglograms confirmed the preoperative diagnoms of
partial stenoss of the terminal common duct. Two gallblad
ders appeared normal and one was thickened. One patient
had T tube dramage for three months with no relief from
symptoms. Transduodenal section of the sphineter of 0Oddi

(4) Bargecy 51 20737 March, 1982
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regurgitation into the main passages, transpapillary reflux
and mgns of infectron when gallstones are seen 1n the gall
bladder or pateney of the duct is doubtful, surgery 15 ind:
cated. At operation, cholangiography 1s superior to explora
tion with & finger or sound.

[The incldence of theso fistulas (25%) of all paticnts who bare biliry
surgery is muek higher than found in the Unlted States—Ed.]

Reourrent Oancer of Common Bile Duct and Periampul-
lary Reglon. Review of reported cases by Robert J Booher
and George T Pack? (Memorial Cancer Center New York
Oity) showed that after iransduodenal local excimon 14%
of the patients who survived operation wers well for 8-22
years and 30% died of recurrencea i 1-3 yeara Moreover,
at Mayo Chme mn 76 9% of the cases in which local ex
cimon was done malignant cells were found at the periphery
of the sectioned specimen. The radical Whipple operation 13
therefore conmdered advisable since it conforms to current
cancer spread concepts The following case 1s one of & still
resectable, locally reecurring periampullary cancer

Man, 74, was hospitalixed with jaundies and four
after loeal Tt an ademoenrimons. of the smpaie grde 11,
origineting in tho wall of the eommon duct. Reimplantation of the
ecommon hle and panereatic duets had been done. Llpa.mtomy re-
vealed a hard mas in the head of the panereas overlying the third
portion of the dnodenmm with extenmon info the mneinate procem
The thick walled common hule duct was dilated to 2 em, Pancrestico-
duodenal resection, an end to-end eholedochojejumostomy and an
oralis totahs, end to-side antiperistaltio gastrojejunostomy were dons
A pancreatio fistula was established on the mxth postoperative day
but healed in about two months. Weight was ed. Dympbagls,
however, developed mx monthe after ope:mﬁon. er examinabkon
was refused. Do was ad. reinoms of the head of thstpm-
creas with invason of the dunodenmm and partial obstruetion of the
anpulle of Vater, and lymph node metastases. Histologieally the
specimen was compatible with the ad cinoms of the
duet removed four years previonaly but was more malignant.

This case illustrates the observation of other workers,
that cancer of the ampulla early penetrates surrounding
structures to obscure its exact origin even though it metas-
tamzes late Reoperations for eancer are never as favorable
as primary attempts at cure The concept of local ressctron
1n periempullary cancer is no longer tenable, especially in
view of Ewmg’s clasmifleation. The thres types of bile duct

(1) AMA Areh, Suy. 64 134 137 Febrmry 1952
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to galibladder surgery, and many cardiologists behieve that
romoval of a diseased gallbladder 18 beneficial to & cardiae
patient Discases that may cooxast with gallbladder disease
include gastrie neuroms, duodenal ulcer and pancreatitis.

A survey of 231 consecutive patients operated on for gall
bladder diseasa over throe yeara showed an increass i the
two commonest complications, acute cholecystitis and com
mon duet stone, 1n patients over age 60 (Fgs. 144 and 146)
Over all ineidence of carcimoms in this series was 2 6%, but
in patients over 60 1t was 9% Gallstones were found 1n five
of the scven patients operated on.

Of 238 patients operated on for gallbladder disease 30%

Par Dessda ot iMw

ouaﬂgasasssl

To— ®0—

Fig 148 —Incldmes of cowmon duct sione/decade of 1He In 131 comeoxtive M-
then o ldder disease, ( Zollingsr B. M., and Ellios,
Llfxmf.' r1 0 121 128, Aogowt, 1981 )

were over age 60, and 75% of these had complications.
Incidence of common duct stone wes 1 m 3 of acute chole-
cystitis, 1 in 4 of acute pancreatits, 1 in 10 and of car
oinoma of the gallbladder 1 1m 11 Sinee patients with com
plications usually give a hstory of multiple attacks, earhier
operation would not only have reduced the operative risk
but would have spared the patients much distreas
Patients with acute cholecystitis require prompt hospi
talization and mndividualized menagement The optimal time
for operation depends on the severity of the diseasc and
response to treatment. Signs of generalired peritonitis eall
for surgical intervention as soon as the patient s condition
permits. An impendmg gangrene or perforation shonld be



134 44, Yay 14y
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tion on patients seen within 72 hours of onsot of the aeute
atteck, but delayed operation on those admitted 4-10 days
after onset Of the 468 patients, 61.7% were operated on
promptly, 87% had a delayed operation and 13% died
without surgery No sigmficant difference m mortality rates
was observed between the entire group with prompt opera
tion and the entire group with delayed operations—7 6 and
74% 1In 125 cases the mmtial conservative therapy was
successfnl, and operation was performed later as an elec
tive procedure In 48 cases the disease progressed despite
conservative therapy and operation had to be performed
as an emergency procedure Of 83 patients geen within 72
hours of onset, 1tial conservative therapy failed mn 80, of
57 simlarly managed and first seen 4 10 days after onset,
failure occurred mn only 7

The postoperative morbidity was not mgnificantly higher
after prompt than after delayed surgery, and the length
of hospitalization was much less with prompt operatron.
Age of the patient and severity of the disease influenced
the mortality rate, but duration of chrome disease sppar
ently did not affect the severity of the acute attack. The
mortality rate for patients treated within leas than 4 days
of onset was 6%, from 4 to 10 days of onset, 12.3% and
over 10 days after onset, 11.1% Among the patients treated
within 72 hours of onset, the rate was somewhat lower with
prompt than with delayed operation but m the 4-10 day
group 1t was almost twice as high with prompt operation
as with conservatrve therapy The length of time spent 1n
preparation of patients for prompt operation did not appear
to be a eigmficant factor mn the outcome

Analvee of the 89 fatal cases revealed that in 19 avord
able delay 1n operation appeared to be the cause of death
No cases were found in which death might have been due
to an ill advised prompt operation. Many of the deaths
oceurrmg after prompt surgery 1n the 4-10 day group were
due prmarily to the advanced stage of the disease at time
of admission and operation.

The therapy of choice 18 now prompt surgical therapy
as soon as the patient can be properly prepared except
perhaps n some patients first seen 4-10 days after onset
In these patients, if the acute attack is subs:dmg 1nitial
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recogmzed divided duet 18 & distinet possibihity The de-
ceptive umon of the cystic with the common hepatic duet,
especially after a parallel or spiral course, should be recog
mzed to avoid overlooking a stone lodged in 1ts distal por
tion and 1n estimating the actnal length of cystio duet ro-
maining after cholecystectomy Realization of the ocecur
rence and frequency of these anatomic varietions should
materially reduce the surgical complications based on ana
tomic aberrations

8urgery of Bile Duots Rodney Alaingot? (Londen) mdi
cates that about 80% of gallbladder and biliary operations
are for gallstones or complications produced by gallstones
or resulting from operations on gallbladder, bile duets or
duodenum. Alortahity mm biharv surgery 1s related to de
layed treatment of gallstones and inecidence of caleuli in
the common duet. Exploring the common duct for stone
must be conmdered in every patient operated on for cal
culous choleovstitis Whenever bihary passages are probed,
T tube dramage should be used Indications for choledo-
chostomy are jaundice, colic, dilated or thickened common
duct and small stones in the gallbladder If pomtive or sus-
picious findings are encountered on palpation of the bile
ducts or 1f bile aspirated from the common duet contans
sediment or appears mucopurulent, choledochostomy 1s nes
essary Recurrent or relapsing pancreatitis and permstent
biliary flstula after cholecystostom) arc also indications.
If re-exploration for biharv dyskinesia reveals pseudo-
gallbladder the common duct should be explored after ex
c1mon of the gallbladder remnant. Operative cholangiogra
phy is not conmdered worth while

For choledochostomy essential steps include adequate
abdominal moimon paskmng off of stomaeh, duodenum and
colon placmg of a long gaure strip mnto the foramen of
Winslow to prevent access of blood or bile to the omental
bursa correct pomtioning of three Deaver retractors and
putting the common duet on streteh. The common bile dust
cannot be explored satisfactorily through the stump of the
eystic duct it 18 opened between two stay sutures and the
common hepatic ducts explored bv means of scoops, modi
fled Desjardins forceps and curved phable suckers” until

(3) Ann Bay Coll Surgeors Faglasd 10 07113 Febrmry 1952
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artery, anomalous cystic or right hepatie artery, carcless
ness, haste, lack of anatomic knowledge, undue gallbladder
traction, subhepatic abacess and distortion of the gastro-
hepatic omentum, excmsion of large penetratmg duodenal
ulcers and variation 1n anatomie relationships of ducts and
vessels. Aftor adequate preparation, operation 18 mandatory
It possible, end to-end anastomosis 1s the choice (Fig 146)
If much of the duet 15 obsoure, the duodenum should be mo-
bilired and the lower portion of the duet found If that does
not reveal the lower end of the duet, it 18 better to anasto-
mose the common or hepatic duct to the loop of proximal
jeyunum than to the ducdenum Anastomoss mnst be ae
curate and without tension. The T tube should never be
brought out along the lme of anastomosis but through an
meision elsewwhere 1n the duet.

Problem of Common Duot Exploration at Time of Ohole-
cystectomy Joel W Beker and Joseph J Koutskv3 (Seattle)
state that the common duct should be explored at primary
cholesyntectomy for dilatation of the exposed common duct
to 1 em. or more 1n diameter jaundice, past or present,
after proper conmderation for inereamng incidence of virus
hepatitis, and demonstrated diffuse pancreatita In 879
cholecystectomies, 166 common duot explorations were made
and stones found 1n 20% At surgery 84 patients had jaun
dice, 6 of them with normal common duets. Relisble his-
tories of past jaundice were obtamed from 18 patients, 1n
8 of whom ducts were normal on exploration. Freedom
from jaundice does not rule out duct stones since only 88
of 78 patients with stones gave a history of jaundice.

All but 4 of 76 patients with duct stopes and 12 with
fibroms of the sphincter of Oddi had deflmite dilatation of
the common duct. There were 16 negative but dilated duets,
with the cvatic duct plugged by stone mn all but 8 the
dilatation was probably compensatory to phymologic loss
of the gallbladder Such dilated ducts must be explored as
cystie duct obstruction does not rule out coexistmg common
duct stones Four common ducts of normal mize contamned
stones, but 31 of 83 ducts of normal sife contaned none
indieating that size is an important indication for explora
tion.

(3) West. J Burg §9 495 §03 October 1951
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Choledoehost is checked cholengmograph
tube after pl‘esumgd clearance otbtyl;a dncﬁmbefg:g i@%ﬁ'ﬁg
Use of a Bucky diaphragm bmult into the opermting table 13 advs-
able. X ray exposures are facilitated by having the patient, under
spinal enesthesin, hold lus breath,

By avoiding duet exploration, mortality for cholecystes
tomy 18 reduced from 39 to 07% This wnvestigation mdj-
cated that 60% of all common duct explorations are unnee-
essary Symptoms, such as absence of jaundiee, cannot be
used as criteria for avordmg duct exploration, since Lahey
reports that 89% of patients without a history of jaundice
were shown to have biliary stones.

Of 113 patients who had immediate c¢holangiograms and
subsequent exploration no pathologio process was found m
85 Furthermore, had the cholangiographic interpretation
been accepted by the surgeon 30 of these could have been
spared the surgery Of the 147 patients who did not have
choledochostomy 131 were followed up 99 were completely
well 25 were well but had digestive symptoms, and 7 had
had at least one attack of whet was probably biiary colie

A normal cholangiogram should be supplemented by as-
piration of the common duct since muddy bile or particulate
matter indicates need of choledochostomy regardless of the
appearance of the cholangiogram Operative cholangiogra
phy (1) lowers the incidence of unnecessary common dust
exploration, (2) wmnoreases the safety of biliary tract surgery
through 1ts prehminary meticnlous dissection and idonts
fication of structures and (8) elminates secondary opera
tions by demonstrating overlooked common duct stones he
fore abdominal closure

Burgical Decompression in Billary Obstruction New Op-
erative Procedurs 18 described by Mark A. Hayes and Fred
eriok A. Oollers (Umv of Michigan) Remnants of the cysto-
hepatic ducts, which occur 1n an early developmental period,
are utiized as normal duct channels between the liver
parenchymea and gallbladder The procedure is of value for
decompression in biliary obstruction when cholesyntenteros-
tomy choleeystostomy or choledochostomy 1a imposmble
(e g, m carcinoms of the common hepatic duet with no
proximal uninvolved segment or m mflammatory destrie
tion of the extrahepatic biiary duct aystem) or to provide
dramnage preparatory to radical pancrestic surgery

-~ ($) Ann. furg. 135198 102 Jemmry 1088

’
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In the human embryo of 25 mm the liver 18 & median
ventral outgrowth of the entodermal tube, with thick walls
which enclose a cavity in wide commumieation with the
alimentart eannl According io bolix and Lewis a caundal
groove in this divertieulum produces the eallbladder and
evitic duet, topether with some lepatic trabeeulne, and
then fuses with the eramunt portion Duetal communientions
between the gallbindder and huer proper are a normal, al
though temporan, stage in development Subsequent growth
and obliteration rusult in the pattern penerally asugmed to

n 141-—mmm Xo defaite pathology fs shown prodoess
oreae in fatra premmre  shacy nmv:ﬂ.lqumdd-ﬂh:hbq-hc;d

the extrahepatie biliary system i the adalt, although the
anomzlies of liver and gallbladder communieation are pres
m;h I £0Mme persons
e oystohepatic duets fail to obliterate completel

gallbladder end of their course The intrahopgtit:e p’;:t';ot:l:,
bowever, remmin patent and functioning They are the adult
funetioming duets for the segment of the Iiver in which they
are loeated, though the direction of bile flow 15 reversed
from that of the early embryologie period. These permistent
intrahepatic segments will be eloas to the surface of the gall
bladder fosss, along the midhne of the fossn in the non
fascial area. With progresmve obstruction and inereazed
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intraductal pressure, the ends of these ducts in the foxsa
will appear as elevated vesicles.

Tromeio.— The ladder 1 mobilired from its foma in the
usual manner, or, 1f choleoystectomy has been done previonly, the
line of pantonenf closure of the fossa 18 reopened é)a.refu.l 1nspec
ton of the mdhne ue:l of the fosan revenls one or several amall,
elevated, distended vemeles (Fig 147) If necdls aspiration reveals
bile, the vesiclo 18 1ncised 1 & erneiate faahion, The opened duet is
expiorcd earefully for depth, direction and esaliber with ted
Bukes dilators. A fenestrated polyethylene catheter of smtable mrs
to ensure a snug fit and adequate drmnage (no 12-14 F') is in-
serted far into the duet E-ltem and left Iying 1n the gallbladder
fossn The pemtorcum of the fosss 1# closed over the eatheter whieh
1s anchored well to this pentonemm and to the free edge of the
Lver Tho eatheter is finally brought ont throngh a small stab 1nel
mon 1n the abdominal wall

The procedure was done on two patients. One was &
woman, 28, with jaundice after cholecystectomy who bad
stricture of the common duet The jaundice improved post-
operatively and & year later a marrow common duct could
be seen after lipiodol® mjectron of the catheter The second
patient, 62, had jaundice due to carcthoma of the common
hepatic duet which extended into the Liver Ten days post-
operatively ahe died of lower nephron nephrosis

Intestinal Biliary Reflux after Ansstomosis of Common
Duot to Duodenum or Jejunum Experimental 8tudy James
E. Musgrove (Albuquerque, N M.), John H Grmdlay and
Alfred G Earlson® (Alayo Found ) partially obstructed the
common bile duct m dogs at choleoystectomy After 10-12
weeks the dilated common duct was exposed above strieturs
pomt and this portion of the duet and the upper intestinal
tract were anastomosed sde to mde In one group the
doet was anastomosed to the dnodennm, in another to an
upper loop of jejunum and m & third group to a Roux Y
defunctionalized antiperistaltic loop of jejanum Omne dog
from each group was killed 6 months after anastomoms,
the others were killed after 7-30 months.

Hobnailed cirrhotie liver in the only dog with stricture
at the biliary intestinal anastomoms strongly indicated
that anastomotic stricture, and not enterobihary reflox,
was the mam cause of serzous liver damsge All other
anastomoses were widely patent Slght to-moderate bill
ary cirrhosis was found in most doga, slthough none had

($) AL Arch Sy #4 §70 589 May 1082
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ducts. This view 18 supported by the fact that the region
of the common duct mn the pancreas usually escapes thi

obliterative process.
Tecux1c—The duodenum 13 mobilized and the remnant of the

Fig 149 (top) —4 stump «f bie duet with catheter B, bila doct tranescted ts
open Tomeng C catheter poxbed pward knto bepatie duct; [ catheter fived tu plsm
with series of Interropted fine siTk potures
Tig. 130 (bottom) —Closxrs of inelston in dwodentm,
(Courtesy of Dragtedt, L. B, and Woodward, . B Surg, Oynee. & Otat. 94183
56 Janvery 1982.)
hepatic duet exposed. The duodenum shonld be fully mobilized so
that the panereatio portion of the duet can remch the hepatie rem-
pant without tenmon. The duodenum is opened and the ampulls ex
The ampulla is dilated with a gradoated sound until it is
enough to adrmut a rubber eatheter Size of the eatheter nsed
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ducts This view 1s supported by the fact that the region
of the common dnet 1n the pancreas usually escapes this
obliterative process.

Teca¥10.—The duodenum 1s mobilized and tho remnant of the

hepatis dnet exposed The duodenum should be fully mobilized so
that the panereatie portion of the duet ean remch the hepatie rem
nant without tenmon. The duodenum is opened and the ampulla ex-
The ampulla is dilated with & graduated somnd until 1t is
enongh to admit a rubber eatheter Bize of the eatheter used
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the eholedochojejunal anastomosis to provent the inteshinal contents
from ascending and producing cholangits (Fig 161) A T tube

placed in the common duct, with its lower end eourmng thro
the choledochojejunal )7 5 it 15 yemoved after three mwnuf.l‘i%:l.11

Clear bile, uncontaminated by intestinal content, was
observed to flow from the T tube, even during the regurg:
tant phase of early postoperative ileus Cholecystectomy
was performed on all but one patient m whom the gall
bladder was saved for possible use if the anastomoms had
falled to function properly

The five patients were males and heavy drinkers They
had had 4-25 attacks of acute pancreatitia before operation.

N lll—&nhducboh}nwimr (Cowtesy of Bowsts, B F., axd Greentield, J
Awn, Buwrg. 134-#9 103 Joly 1981)

In one patient, serum smylase level fell from 300 mg/
100 ee to 190 and 160 two days after operation One pa
tient ingdvertently removed the T tube on the tenth post
operative day without ll effect. Another who had indulged
n heavy droking postoperatively despite advice to the
contrary experienced one mild attack of pancreatitis 10
months postoperatively 1t responded rapidly to pemiellin
and gastric decompression There was no evidence of cho-
langitis postoperatrvely in anv patient. Follow up of 2
months to 114 years showed all but one patient to be well
One man had been killed 1 an aceident, but before this
he bad conmdered himself well. Because of the short follow
up period, this report must be regarded as preliminary
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with mflammatory changes in the region of the hepatie
ploxuses, one had severe hepatic degeneration with cho-
langitis, and one was not explored because of obemty Of
the four who bad no relief, one had multiple liver abscesses,
one a subphrenic abscess due to previous rupturs of the
gallbladder and two were not operated on, psychoneuroms
having been diagnosed

Vagotomy in Treatment of Billary Dyakinesis. George
Crile, Jr, and D W Alller? (Cleveland) pomt out that
postcholecystectomy colic or hiliarv dyskinesia tends to
occur i nervous and hvperscnsitive persons and ean be
diagnosed only by exclusion of organic disease. The cause
is unknown, but 1t 18 supposed by some to be spasm of the
sphuneter of Oddy The patient complams of imtermittent
attacks of colicky pamn 1 the right upper quadrant and
epigastrium which may radiate to the scapula and to the
right shoulder Since the parssympathetic nervous system
throngh the right vagus nerve maintams tome control of
the sphincter of Oddi, there are theoretical rcasons for
believing that right vagotomy should relax the spasm which
is nssumed to be present 1 biliary dyskinesia.

Nine patients with posteholecystectomy eolic iere
treated by subdiaphragmatic vagotomy Cholanglograma
were made on all but one patient, and the diagnoems of
bibary dyskinesia was made by exclusion of orgame dis
ease Bilateral vagotomy was performed on five patients
and mght vagotomy alone on fomr Of the five with b1
lateral vagotomy, one is twell, one has had no more colis
but continnes to have hypertrophie osteoarthritis which
existed before operation one 1s well except for occasional
mild distress due to gastric retention, one was well for 27
months but then had a mild recurrence and one obtasined
no relief Follow up was for 114-314 years.

One of the four patients treated with right vagotomy
alone has had relief from pamn for 10 months, but the other
three are not 1mproved

In two of the patients who underwent bilateral vagotomy
svmptoms of gastric retention developed The fact that re-
gults of right vagotomy alone were not so good as those
of bilateral vagotomy indicates that the left vagus nerve
contributes a few fibers to the sphincter of Oddn

(1) AMA Arch. Sarg. 63 687454 November 1051.
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PANCREAS

Nonmalignant Intrinsic Btricture of Pancreatlc Duct
Lyon H. Applebv3 (Vancouver, BC) reports a case of
1dropathic bemgn stricture of the pancreatic duet within
the substance of the head causmng chrome retention and
distention of the duet radicals

Man, 50, hnd had diarrhea for two to four months every seeond
year mnee 1039, diffuss pain 1n the upper part of the abdomen
eramps at stool and reeent welght loss of 10 1b X rays revealed
normal st h and gallbladder The duodenal eap was large and
dilated and there was a persistent filing defect 1n the distal portion
of the eap whieh was either intninmoe or extnnme. Tentative E;gno-
ms was neoplastie disense of the head of the panereas or the second
portion of the duodenum.

Operation showed the duodenum edematous and the pancreas hard.
The ecommon doet was normal In transection of the neck of the
panereas there was a rush of pent up panereatis flimd. Probes eould
enter the bile duet with ease tfmmgh tﬂa ampulla bat eould go onlv
34 1. into the pancreatie duet, where there was a defimte strieture.
The streture was dilated from the panereatic end of the duet to an
8 mm. mze by DeBakey dilators, and & rubber tubs was passed
through the ampnlla of Vater, through the duct and nto the duets
m the tml of the pancreas The neek of the panereas was reanasto-
mosed over the indwelhng rnbber tube, Which wes anchored to the
doodenum with plain surgeal gut. The tip projeeted through the
ampulla fnto the third part of the duodennm. The duodenum was
then elosed and the gallbladder anastomosed to the jejunum. Biopsy
of the pancrens revealed ehronic panereatihs

Postoperatively, the disrrhea stopped and the pahent gamed
weight. X ray study eight months later showed thai the tube had

sesed out wn: ed Laboratory studies showed that the gall

ladder was mot o eted and that the panereas was fumctioning
no

Annnlar Pancreas J R Anderson and H. Wapshaw#
(Western Infirm., Glasgow) reports a case of annular pan
creas 1n which the presenting symptom was jaundice appar
ently due to pressure on the lower end of the common bile
duct by the inflamed pancreatic annulus Fifty two cases
have been reported 1n the literature In 14, the constriction
caunsed severe symptoms, necesmtating surgery in 2, acute
pancreatihs was & fatal complication.

Woman 32, was hoapitalized wth abdomunal pain vomutmg and
jaundiee. She had had two omilar attacks of pun during the year

(3) AMA Arch Surr. 63 115 118, Jaoly 1881
n; Brit 7 Sarg. 39 4348 Iuiy Q88
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dorsal anlage persists os the main duet which traverses the
tar), body and part of the head, where 1t becomea confluent
with the dunet of the ventrsl anlage, winch coniributes the
termipal part of the mamn dnet. This explamns the S-shaped
course taken by the duet of Wirsung throngh the head of
the pancreas. The dorsal anlege mav retain its orginal
conneetion with the duodenum through the accessory duet
of Santorim, wlich emerges proxumal to the amprila of
Vater Three theories concerming the development of an
nular pancreas are depicted 1n Figures 152-154.

In 17 of 20 cases of annnlar panecress 1 which the duct
system has been studied, the annulus had a single mmn
duet which originated in the portion of the ring overlying
the left anterior surface of the duodenum, then swept
dorsally around the nght mde of the duodenum, crossed
the gut posteriorly from right to left and opened into the
main panereatic duet close to the ampulla.

Simee most annular dnets origmate over the left ante
rior part of the duodenal wall, and the annulus s itself
attentuated at this mte, that part overlymg the left ante
rior surface of the ducdenum 1s the gte of election in per
forming imewion or resection of the ring

Acuts Panereatitls and Jis Treatment. Mims Gage and
George Gillespre® (New Orleans) state that aeute pancrea
titis 1 a chemjeallv rather than bacterially produced in
flammation, exeept when associated with eertamn virus
diseasss. In most cases it 18 eaused by regurgitation of bile
from the eommon bile duet, gallbladder or both mto the
pauncreatic ducts under sufficient pressure to rupturs the
interlobular duets and acinl. The aghly toxie fluxd eseapes
into the interacinous spaces and Ivmpbatics, setting np a
sequence of events resulting in local necroms of the eelln
lar tissue, blood vessels and fat, hemorrhage, formation of
fattv acids and spasm of the ducts and blood vessels, There
18 a great demand for ealeitum to nentralize the fatty aeids.
This acnte chemieal reaction may be aborted at the edema
tous stage or may coutinug to the hemorrhagic, neerotic and
gangrenous stage, depending on whether the obstruetion at
the sphineter of Oddi is rehieved The demand for ealeium
mav be g0 great that tetanv mav ramdly develop and re-
sult 1 death from acute ealeium deficionar

(8) Bewth. W J ¢4 T957T5 Buptewber 1951
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The first symptom, sudden unbearable epigastric pain,
18 followed by neuses, voruting, mereased pulse rate,
shock of varying severity, mild to modernte rigidity of
ebdominal muscles, abdommal tenderness, cyanocsis of the
face and bluish patches on the abdomen with extreme
prostration. Hens of the duodenum and upper portion of
the small intestine occurs i the moderately asvers and
severe types. There 15 usually elevated blood amylase and
elevated sedimentation rate

Treatment by drainage of the pancreas and extrahepatic

Y
— ® contact  eploal pancture mecdls
Yig 158 —Disteml slincimic biock, showing

of frst tumber ¢ introduction of needls into
Tomber eallelar Thome (oloo vuadie) o et 1o vy pomtin. (Boorimy ot
Gage, AL, and Giliespde G 1 Bowth. M J 44 T69-775 Beptwmber 1951

biliary tract results m mortalty rate of 50-80% and dia
betes ocours 1n 2-3% of those who recover

There were no deaths in 80 patients treated conserva
tively This therapy consuts of gastrowntestinal dramnage to
relieve the ileus, nothing by mouth, glucose and ealine 1n
fusions, blood tranafusons, cgleium intravenously to men
tralize fatty acids and combat spasm of the neurommuscular
tubes and bilateral block of the aplanchmic nerves with
20.30 ce. of 1% solution of procsne hydrochloride to re
lieve the obstrustion of the ampulle or the papilla of Vater
and elminate spasm of the ductal and blood vascular

systems.
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mgs. There s no doubt that bile could and would traverse
the same patent chennels Dye was mjected mnto bile duets
under normal ductal pressures Although every patient had
sufficient pathologic disturbance of the biliary system to
necessitate surgical exploration, they are representative of
what normally occurs 1n the anatomic and phymologie inter
relations of the two svstems

In patients with choledochal stones, pencreatic duets
were visnalized by the refluxing contrast solution, 1n no
patient were ductal aystems completely obstructed despite
removal of as many as 36 stones from the larger bile duets.
Elevation of intraductal pressures or spasm of the sphmeter
of Oddr was not noted When pancreatic duet reflux eonld
be demonstrated, biopsy of the uncinate process of the pan
creas was taken. In only three instances did the pathologist
find sufficient morphologic changes to warrant diagnoms of
acute or subacnte pancreatitis This was true even with
acutely inflamed biliary tract. Apparently the reflux of bile
into the panereatic ducts is a normal physiologie process
and seldom produces inflammatory changes within the pan
creas

[So far as the editor is concerned this study makes more confusing than

ever the idea that eonte tic necroals is duo to reflux of bile in the
Wba:\m:mﬁmljm

doct of Wirsang. Ople abont 50
ago the autopsy finding of an obstructing gallstone in the papille of m:
in his case scemed to mako the {dea & reasonable one under such conditlons.
It has always secmed difficult, howerer to understand why without an ob-
struction some kind such as & sione, suddenly after years or o of
life & reflux would occor and prodoce acute pancrestitim. Isn't som

more than a reflux nocessary as ested by Hicken and AfeAllister
Perhaps a change in the character of the bile is necessary although many
1o tors have claimed that at least in the dog the mjection of appar
ently normal blle into the tic docts will prodoce extensve necrosis

Where do we go from here?—Ed.]

Role of Trypsin in Pathogenesis of Acute Hemorrhagic
Pancreatitis and Effect of Antitryptio Agent in Treatment.
Benjammn Rush Jr, and Eugene E ChifftonT (Yale Umv)
noted changes in amvlase, proteoclytic and antiproteolytic
titers as well an blood pressure mm dogs with experimental
acnte pancreatitis Five of six dogs died after pancreatitls
was mduced. They showed deep shock with elevated pro-
teolytic titer and sharplyv lowered serum antiproteolytio
activity In the survivor blood pressure dropped to shock
level, then returned to normal Proteolytio activity rose

(7) Scrgery 31 349 360 March, 1052
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38%, and with 11.5 Gm, 83% Without pancreatn thers
were three bulky and il formed stools daly When pan-
creatin was given the stool decressed in bulk and had a
more normal consistency, but there was only shight redue
tion in frequency

Pancrestin did not 1mprove the nitrogen balance, 1n fact,
it appeared to reduce the pmount sbsorbed. This farlure to
reduce fecal nitrogen and improve nitrogen balance cannot
be explamed.

Only a small amount of insulin was needed to control
diabetes despite a high carbohydrate intake With a 180
Gm. carbohydrate diet, the daily nsulm requmirements were
between 20 and 40 umits with a 240 Gm. earbohydrate diet,
they were 48-60 units The patient has had mild hypogly
cemi¢ reactions occasionally but these have not been more
remarkable than in ordinary diabetes

Blood study showed shght macrocytio anemis There was
moderate lenkocytoms, probably due to splenectomy and
postoperative ascending cholangitis The meerooytis anema
may be due to Liver dammge after reeurrent cholangitis

Studies in Pancreatic Function IV TUso of Becretin Test
in Disgnosis of Tumors in and abont the Pancreas David A
Dreiling® (Aount Sina1 Hosp New York City) found that
tumora of the pancreas encroaching on the pancreatic ducts
camse alteration of extermal panereatic secretion, which
charagteristically is dmmmution of the volume response to
gecretin. In the quantitative teat of pancreatic function
based on analyses of the duodensl contents following intra
venous mjection of secretin the total volums, bicarbonate
concentration and amylese concentration and total amyless
secretion characterize the pancreatic response to secretin
Biliary pigment response 1s # measure of the biliarv flow
1nto the ducdenum following secretin 1mjection.

The deerease 1n volume of pancreatie secretion present
10 58 of 61 patients with proved pancreatie tamors, depends
on the degree and site of obstrmotion. In general, tumors
toward the head of the panereas produce the greatest ab-
pormalities becanse thev obstruct larger ducts Tumors of
the tail usnallv do not alter the secretion.

The decrease in total amvlase secretion s proportionate
to the duminution of volume and extent of destruction of

(9) Gastromterology 18 184 18¢ Jups, 1051
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the bowel, taking care to establish & atoma at least 4 cm.
mn diameter The objection that fopd particles, bile or in
testinal juices may enter thoe cvst causing reinfection or
reactivation of mflammatory processes may be eireumvented
by using a Roux Y type of anastomoss, m which & defune
tionalized segment of jejunum, 10-20 em, long 18 fashioned

Pancreatic cyst.

150 —Internal of the ing Roax Y teethod of Anastsess
"F}; lugmt-yd i u_mﬁu,. W O Aan Barg. 133 T84
aoe,

and end to-side anastomoms performed between the cyst
and the end of the jejunal segment (Fig 156)

Internal drainage was used in three patients. One had
had recurrence of panoreatio oyst after apparently success
ful marsupmliration, nternal drainage using the stomach
resulted in no further difflculty mn nine vears The second
had a problem of prolonged external drainage with recur
rencs of abdominal pain and mass, after cystojejunostomy
the patient was asymptomatic for nine years The thurd,
followed for 18 months after evstojejuncstomy has shown
excellent results
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ean erode 1nto the celine plexus, gives rise to deep gnawing
pam. The common symptoms are (1) abdommal pam
(97%), aggravated by the supine and relieved by the erect
pomtion (43%) and sometimes radiating to the back, (2)
weight loss (97%), (8) anema (81%), usually hypochro-
mic, (4) constipation (61%), and (5) nauses and vomiting
(46%) Ingestion of food caused aggravation of pamn in
83% of patients Gastromntestinal x rays were ususlly negs
tive Ascites occurred mn 32%, usually Iate in the disesse,
m all these Itver metastases with peritoneal implants or
portal vein thromboses were found at autopsy or laparoto-
my Epigastric tenderness was present in 38% Diabetes
was found 1n only three pationts

Venous thromb, usually in the femornl and iliae vens,
were noted 1n 30% of patients, being multiple mn 22% This
figure 1s somewhat lower than the percentages reported by
others Venous thrombosis may comprise an early sign of
the disease The tumor cells are belhieved to interfere with
the blood-clotting mechanism

{Multiple venous thramboais s one of the most remarkable charactersstics
of this conditlon. The first sign of the disease often fs thromboals of a vein
hlhelegorl{m&prmnl!hmhnouphmﬂon of this strange phe
nomenon—.

SMALL INTESTINE

Duplications of Alimentary Tract are spherzcal or tubular
structures whose walls contain well developed muscular
layers and whose lining is a mucosa mmilar to that of some
part of the alimentary tract. They should not be confused
with mesenteric lymphatic cysts or anomalies arising from
Meckels diverticulum. Robert E. Gross, George W Hol
eomb, Jr., and Bidney Farbert (Children's Hosp., Boston)
believe that the most plausible theory for the orgm of
these duplications 18 that proposed by Bremer In the em
bryo of about mx weeks the lumen of portions of the in
testinal tract may become completely occluded by rapid
proliferation of epithelial cells. Vacuoles bogin to appear m
this cell mass as the wntestinal tract grows in length. After
these spaces form, they coalesce and usually arrange them
aelves 1n longitudinal rows parallel to the long axus of the

(4) Pediatrics © 440 408, Apcll, 1952
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esophagus, stomach, intestine and colon If there 18 no com
munication to the bowel, the fluid found in a dupliestion 15
usuvally clear, colorless and often mucord.

Of the 67 children, 54% were boys Ages ranged from
1 day to 13 years. Twenty-one children had associated
anomglies Symptoms produced by the lemions vared sac

Tig 188—Distributions snd general shapes of 04 duplickions of alimentary tmeet
wmber of duplicstions formd at thal gesenl e
mm‘ﬁ !ﬁ%mn 9 449408 Aprll, 194%)

cordmg to their location, mee and type of flmd secroted by
the mucosa

Duplications should be operated on as soon as fenaible
The procedure of choice varies according to the location of
lesion and cireumstances attending it. A. duplication arsing
within the thorax 1is treated by transpleural, complete ex
cigion. The extent of surgery for thoracie dupheations arns
ing below the diaphragm dependx on the symptoms and
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the part that gives rise to symptoms, need be attacked. In
the present series, the mortality was high for children
treated before 1940, none of 20 treated in the last four years
hag died.

Nonspecific Ulcer of Bmall Intestine Patrick C Shea, Jr$
(Emory Univ ) reports on five patients, aged 19, 84, 39, 48
and 80, of whom four were acutely ill and three had per
foration of the small intestine Symptoms had been present
for 6 hours to 12 days Chief symptoms were nausea, vomit-
ing and nonlocalized, persmstent abdominsal pain, sudden in
onsoet and occasionelly colicky None had melena or hema
temests The patients had fever on hospitalization, usnally
leubocytosis, abdominal distention with tenderness and rec
tal and rebound tenderness Roentgenologie studies of the
abdomen had no diagnostic significance One patient with
chronic illness had a history of melena and considerable
weight loss She had been observed over mine years. In the
eighth year radiologic atudies of the gastrointestinal tract
mdieated a contraeted area of jejunum with dilatation be
hind that area Jejunal ulcer was tentatively diagmosed.
This was the only instance in which preoperative diagnosia
was correct.

Surgery has been the only successful treatment for this
lemion Four of these patients, two with intestinal perfora
tion, had resection and establishment of an end to-end anas
tomoms All recovered Transverse closure was used in oné
matance of perforation but the patient died of pulmonary
embohsm. All five wore routinely prepared for surgery by
Levin mtubstion with Wangensteen suction and blood and
flmds intravenously when indicated

Intestinal Obstruction. Panl Nemir, Jr 8 presents & statis-
tical atudy of 430 cases of intestinal obstruction seen at the
Hospital of the Umversity of Pennsylvama from 1840 to
1950 Treatment was surgical in 858 and conservative in 72
Operation mortahity was 10% Adhesons external hernias
and malignancy accounted for 84.6% of the obstructiona
in the surgical group and 83 8% of the deaths. Although
malignaney was the cause of obstruction in only 235% ot
the casea in this group it accounted for 47 3% of tho deaths.
Simple obstruction was present in 74 7% and causes 66 6%

(] J A M A 140 1400-1402 Axg 18 1951
E' Ann, Surg, 136 367-376 March 1052
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Reduction of Intussusception by Barium Enems is not
new Hirschsprung in 1876 improved on contemporary mor
tality for intussusception by using hydrostatis pressure,
Mark M. Ravitch and Ruasell H. Morgan? (Johns Hopkins
Univ ) report on use of barum enema smee 1946 In 57
intussusceptions primary treatment was barium enemsa for
all but two patients successfully operated on for other rea
sons. No deaths resulted. Of the 57, 42 were reduced by
barium enema alone, 10 required operation to complets
reduction. In 14 operative cases, intussnsception had been
reduced to the cecum and in one it lay above the cecum
in the ascending colon. Only one was resected, sections
showed edematous bowel, eontused but viable There were
onlv three recurrences and thev were trone one occurred
2 days, one 214 days, and one a year postoperatively All
three were agan reduced by barium enema. Average dura
tion of symptoms in the bariam enema group before treat-
ment was 21 hours in those requring aunliary surgery, it
svas 27 hours. Hospitalization lasted two days less for the
barium enema group

Barium enema hydrostatic pressure reduction with fluoro
scopic control is preferable to saline enema. A Foley bag
catheter 18 placed 1n the rectum without lubricant the bal
loon 1s then distended and the buttocks are tightly taped
with adhesive Barmum 1s permitted to flow by gravity from
381, ft above the patient. As the barium column with its
convex advanemg head reaches the intussusception, its lead
ing edge becomes concave and outlines the intusyusception
projectmg into the lumen. With pressure maintained, the
horns of the meniscus extend and elongate until suddenly
the mtussusception gives way At times the process 1s swift
at others stubborn, wath a hang at the flexures of the eolon
Manipulation and external pressure should not be used, but
1t may become necessary to expel the barium and repeat
the enema for complete reduction. Chief factors in success
are tight compression of the natea to maintain hydrostatie
pressure without releasse and unmmpeded barinm flow
through the tubing Reduction 1s confirmed bv free filling
of the small bowel, disappearance of mass, obvious improve
ment m the patient’s condition and passage of feces or flatus
per restum. Chareoal instilled in the stomach and recovered

(1) Ann. Mg 138 §$0-605 May 1831
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by enema mx hours later further confirms reduction. If re-
duetion 28 mcomplete and a negative shadow 18 seen in the
eecum, if the ileum does not fill or if the memiscus can be
followed mto the terrunal ileum and tho ileum then fills
slowly or only partially, the abdomen should be opened
promptly

Studies indieate that pressure mueh greater than that
obtained from a height of 314 ft. is required to rupture the
bowel. Polvps or Meckel's diverticula may be more easily
missed than by opeming the abdomen but these lesions are
not dangerous in themselves. No ehild returned for therapy
of symptoms resulting from a specific lesion missed at barium
enema reduetion, If intussusception recurs, operation should
follow search for possble focal leston bv hvdrostatic pres
sure reduction As deserbed, hydroatatic reduction 1s not
bhind or delaying—the two commonest criticisms of the
method. Supportive flmids and other therapy ean be given
during the proeedure

The new fluoroscopic sereen intensifier has been used to
make roentgen motion pictures of barium enema reductions
without more rad:ation than s used 1n conventionat fluoro
scopro fechmes. Thix allows demonstration of findings in
larger groups with actusl gamn in definstion of the image

Role of Olostridium Welchil in Strangnlation Obstrustion
was mnvestigated experimentally in dogs by Imdore Cohn
Jr., and Herbert B. Hawthorne® (Umv of Pennsvlvania)
A loop of bowel was used whieh had been isolated, devas
cularized denervated, completely severed and closed Four
expertments were conducted.

1 A elosed, molated loop of bowel was placed mtrapers
toneally mto six dogs. After operstion, they were m good
condition until two or three hours before death. At thir
time vomiting began and blood ures mtrogen and nonpro
temn nitrogen values mereased. Death took place within 80
hours. The peritoneal flwid twas pukish odorless and co
aguinble m the earlv stages, bnt changed lster to & mal
odorous, darker flmd. It contamned CL welchii, Bacillus eolf
and streptococm

2 A sterle autoelaved loop of bowel war placed intra
peritoneally mnto eight dogs Three survived, two of which
conmstently did not show Cl welchi in the peritoneal fmd
{#) Am Berg. 134:989 1858 December 1881
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One showed the organisms inconstantly In four of the five
which died, CL welchu was found, m the fifth, staphylo-
and streptococeic peritomitia and staphylococas septicemia
ware present

3 Bublethal doses of washed CL welchn wers injected
nto sterile, autoclaved bowel, which was placed intraperi
toneally into five dogs (control injections had no ill effeets)
The two which survived had received the smaller doses, and
OL welechu was never recovered from the peritoneal fluid
of one This seems to demonsirate the role of CL welchu in
strangulation obstruction.

4. Fresh, sterile bowel contaning sublethal doses of Cl
welchn was placed intraperitoneally into seven dogs Sterils,
1solated bowel was prepared by allowmg both ends of an
isolated, well vascularired, 10 em. loop of bowel to remain
open 1n the peritoneal cavity for a month before it was
closed off, severed from 1its vagcular attachments and washed
culture njected. Two dogs survived, presumably due to
attennation of the CL welchi.

Of five dogs from which Cl welehn was not recovered
four survived, one dying of pyogenie peritomitis and sep
ticerus Three dogs with pomtive peritonesl eoltores sur
vived, two with attenuated cultures and one with presumed
unususal resistance It was concluded that death in ade-
quately treated experumental strangulation obstruction 18
due to the exotoxins of CL welechn which are prodnced in
the presence of dead or dying tissues

Lwﬂmwﬁﬂhnmmhmmwmmnhdopthmhhmm
it {s doubtful if these results ars applicable to the homen—Ed.}

Oritical Evaluation of the Noble Plication Procedurs in
Management of Chronfo Recurremt Intestinal Obstruction
Due to Adhesions. Jere W Lord, Jr,® (New York Umv)
analyzes results of complete plication of the amall intestine
m 11 patients with chronie recurrent intestinal obstruction
due to adhesions The Noble operation converts adhesions
from uncontrolled to controlled so as not to interfere with
normel mobility and funetion of the small intestine Average
number of operations for lyms of adhesmons before plication
was four five narcotic addicts were m the group Ages
ranged from 18 to 57 Average postoperative follow up was
24 months, the longest 56 months, the shortest 2 months

(9) Oastrosnterology 19801 K11 Decwmber 1951
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Teonxic—A generons nght reetus musele-sphiting meimon 18
made beeanss most adhesions are 1n the nght lower quadrant snd
elv1s. When the abdomen 13 opened, loops of small bowel may be
E:rolvcd 1n adheslons with one another, with tho mesentery, colon,
panetal pentoneum and possibly between the omentum and parietal
penitoncum or mesentery Tho most common procedars 13 q‘ltr_mnuc
dividon of all adhemons from the 1lcocecal valve and proximally to
the hgament of Treitz until no part of the small bowel sbows 2
E:int of ndherence Beginmng at the ileoceeal valve, the entire small

wel is then pliented, joining adjacent loops with flne interrupted
eotton or mik sutures. The average loop is 6-8 1n. Jong and satured
earefully to the adjacent one to avoid acnte kink or angunlation

Six patients beeame symptom free, resumed normsl activ
1ties and showed no signs of malnutrition. Two of these
were addicted to drugs before the plication but were not
after surgery Two are classified as having good results,
one with no objeetive evidence of 1utestinal obstruetion
continued to use demerol® and was hospitalized several
times with simulated attacks of intestinal obstruction, un
confirmed by abdominal flat plates or small intestine barrmum
studies the other had abdomunal cramps for one month
postoperatively but was entirely well thereafter

Of three patients clasmfled as failures, one died four
months postoperatively of mtestmal obstruction arnd per:
tonitis One had permsting symptoms of intestinal obstruc
tion, and one improved slowly with posmble good or excel
lent end results. Analyms of failures showed that in one,
a 2 ft portion of the upper jejunum was overlooked, in
another a cotton suture was placed too deeply, and m the
third, fine plam catgut with an insufficient holding period
(five to mx days) was used. Perfection 1n techme gives um
formly good results.

Radistion Infury to Bmall Intestine during treatment for
caromoma of the cervix or the uterus has always been a
source of concern to the phvmeian. When the small intes
tine 1s damaged, the usual compleation 1s intestinal ob.
struction Two mneommon eompleations of massive hemor
rhage and perforation of ulcerations m the small intestine
are reported by Clarence E Gardner, Jr. and William G
Anlyan! (Duke Unrv )

Cass 1.—Woman, 67, had massive hemorthages from thres
ating stenosing hnom'in the terminal flesm and one m theurleccg-
sigmond. Intracervieal and intravagmal radinm

therapy and x ray
(1) Burgery 311746749 May 1952,
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freatments over saeral and abdomingl ports had

years before. Beeauss of continuous hlpo mﬁfﬂ?&%
twoweck;nlﬂum.legmcntoftarmmnl eum ocontaining thres
blesding uleers and an 11 em. segment of rectosigmoid wers reseeted
and p: 1y anestomoms was done at each site, Convilessence was
uneventful and there was no further bleeding from the bowel

Casx 2—Woman, 43, had & walled-off parforation In & neerotie
segment of terminal ilenm mx months after x ray treatment and
intracervieal and mtrarnglunl radiom in the cervieal stump At
operation an almost complete intestinal ohstruetion and gross soil-
g were noted. The necrotie portion of the small intestine was re
sected and an end to-end anastomosis done, A feeal fistula whieh
developed posto tively elosed spontanecnsly

Incidence of wnjury to the small intestine during radia-
tion therapy for carcinoma of the cervix 1s not high Some
observers behieve that radium more often causes radiation
injury to the bowel than x ray therapy It has also been
emphasized that the intestine s more vulnerable to 1njury
alter a supravaginal hysterectomy Treatment of the sequelas
of radiation ulcerations in the smell intestine 15 essentielly
the same a8 treatment of any other ulcerating or obstraet-
mg process 1n the bowel.

Burgical Bignificance of Small Bowel Tumors E Les
Strohl, Willis @ Diffenbaugh and Francis E Sarvers (Ch1
cago) report data on 16 tumors of the jojunum and ileum
of which 14 were melignant and 2 bemign. The latter were
a fibrome and a leiomyoma, both m the lower i1leum De-
cided weight loss was tho commonest presenting complaint,
ocourring 1n 14 cases Recurring episodes of partial intesti
nal obstruction, at mtervals of three to four months were
present in 14 and were manifested by pain, abdominal
cramps, nausea and vomiting Diarrhea was present in thres
cascs. Intussusception occurred m two

Distention of the abdomen, suggesting partial intestinal
obstruction, was noted mm 10 cases and acute intestinal
obstruetion was pressnt m 4. Anemia of severe degres was
present 1n 10 Gross hemorrhage occurred in one case and
tarry stools mn four A palpable mass was ovident m five

Individualized small bowel x ray studies are necessary to
establish a diagnosis Dilatation proximal to an area of
constriction 18 a common finding and retention of barimm
1n the small bowel for more than eight hours 1v suggestive
Segmentation of barmum occurs frequently

(1) Snorg., Gynec. & Ohet. P2 340 214 Auguet, 1051
¥
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m 786% of the 14 symptomatic patients, in the form of
hematemess 1 2 and of melena m 9 The bleeding results
either from mucous membrane uleeration or from the effect
of peristaltic pull on the base of pedunculated lesions.
Sometimes hemorrhage 1s severe enough to necesmtate re-
peated transfusions

Intestinal obstruction was found 1n 76% of the 8 fibroma
and lipoma patients with symptoms, 1 78 6%, intussuscep-
tion was present or had occurred recently Pedunculated
tumors withm the bowel lumen tend to produce intussus-
ception, usually with acute crampy pain below the umbili
cusg, followed by vomitmng A palpable ausage-shaped mass
18 often evident, and blood and mucus may be passed 1n small
bowel movements. In one casc the pedunculeted Lipoma
could move 15-20 cm on 1ts pedicle

Symptoms of local irmtability were typical or atypieal
uleer pain mdigestion, nausea and/or constipation. Of the
11 adenoma patients with symptoms, 54.56% had evidence
of local rmtabihty Disease of the gallbladder, peptic uleer,
chromic appendieitis, chromie pancreatitis, Meckel's diver
ticulitis and pelvic disease may be confused with bemign
tumor because of these symptoms

Tumor was suspected 1 61% of the patients x rayed.
Most of the tumors grew toward the bowel lumen. Only
three of the extraluminal tumors caused symptoms. The
mntralumnal lesions are either seamle or polypoid, the let-
ter bemg more Likely to give rise to mtussusception through
penstaltic pull on the tumor One pancreatic rest tumor
was pedunculated and associated with upper abdominal pain
unrelated to eating belching indigestion, nausea and vomt
ing The other flve pancreatic rest tumors were asympto-
matic.

Pantothenio Acid in Paralytic Tleus 1s discussed by J E
Jacquent Pantothenio acid 18 one of the vitamin B complex
components, d(+) e dihydroxy 88 dimethvl butvril g-ala
nme and 18 present i all body tissues It 13 a component
of the coenzrvme for acetylation, being mvolved in formation
of acetylcholine This may explam 1ts effect in parslyhe
1leus
Although patients with moderate postoperative abdominal
distention without fecal vomiting were treated with panto-

(4) lamost 2 981883 Nov 10 1051
1
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segment of jejunum became attached to the first part of
the duodenum and & duodenojejunal fistula developed. This
relegated the normal duodenal pathway to the status of
an almost nonfunctioning intestinal loop This was demon
strated by a series of x rays with barium and intestinal
tubes The patient became severely ill, emaciated edema
tous and pellagrinous He showed poor intestinal absorp-
tion of ecaleram, phosphorus and fat and good absorption
of protem and carbohydrates. There were vitamin C de-
fiereney due to poor sbsorption and wability to produee
water dinresis. Plasms protein and caleium values were low

The loop syndrome may follow any surgieal procedure
which entails production of a short cirenit or blind-ended
length of intestine It may follow gastroenterostomy or the
Billroth IT type of gastrectomy Involvement of the mpper
end of the small intestine tends to produce steatorrhes
particularly 1nvolvement of the lower end, anemia Even
the most masmve Intestinal resection does not produce the
full picture of “jejunoileal msufflciency ” m that anems,
hypoprotemnemia and edema do not ocenr and the ealerum
value 18 low onlv rarely The reason for this s unknown,
but these cases suggest that ammo acids, calcium and hema
time factor may be absorbed in the absence of jejunum and
ilenm, and that some ‘“toxic” agent other than pure de-
fietenev of jejunoileal absorptive function must be at work
i those eonditions which produce a ‘sprue syndrome.”

Appraisal of Long Term Resulis of Surgical Treatment
of Regional Heitis, John H. Qarlock, Burmll B Crohn, Sem
wel H. Klemn and Harry Yernis8 (Mount Sinai Hosp, New
York City) followed 164 patients for 9-21 vears. They pre-
viously reported on these patients after a 2 14 year follow
up pertod.

Teocolostomy with exclumon was performed on 57 pa
tients with no operative mortality Incidence of recurrence
wag 2849% 1n the 47 patients followed in comparison with
the previous rate of 106% Primary resection was done on
45 patients with an operative mortality of 18.8% Previous
reeurrence rate was 16 4% There have been no recurrences
in the “well” patients however only 509% of the survivors
were followed There have been four deaths two after op-
erations for mtestinal obstruction, one due to intestinal

0) L 19 414 d23 1951
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the segment that 18 obviously involved by the skip areas.

More recently, after extensive resections for jejunoeitls,
patients have shown rapid recovery, weight gam and mm
mal bowel disturbances, despite previous misgivmgs with
regard to nutritional disorders. In one patient only $% ft.
normal jejunum remams, yet there has been a 30 1b weight
gamn and diarrhea 13 mimumal. A trend toward more exten
mve amall bowel resectron in surgieal therapy of ileitis 15
anticipated

Persistent or Reourrent Proximal Ileitis Following Bur
gery Ralph Colp end David A Dreting? (Mount Sinal
Hosp, New York Citv) have found that persstence, pro-
gression or reeurrence of disease after murgerv for non
specifie granulomatous ieitis 18 28 9% for mmple exelusion
and 21 8% for resection The patient’s fate apparently de
pends on whether or not disease is deflmtely localized and
remamns localized 1n a comparatively smasll area of bowel,
especially the terminal ilenm. Unrecognized areas whers
ieiplent mucosal or submnucosal lesions are so small as to
defy manusl or visual detection are the usnal bases for fur
ther extenmon or progression of disesse in the proxumal
ileum. When the disease becomes chimeally epparent many
years after primary operation the unknown agent which
originally caused the disease may agam have become ach
vated. Presence of active or dormant leson 1n an exsluded
distal 1lenm ordmnerily plava no role in this type of recur
rence however, disease sometimes does persist in an ex
cluded ileum.

Ordinarily the problem in recurrent ilertis 1s jts treat
ment m the prommal small bowel and only rarely in the
excluded ilemm. If x rays show recurrence through diffuse
mvolvement of the small bowel, 1t can be treated medically
unless obstruction or perforation supervenes Perhaps vagi
section will mltimatelv benefit these unfortunats pahente.
If however the recurrence 18 localized in the terminal
ileum, further surgical mtervention is neceasary

Ten cases are reported of treatment of localized recurrent
terminal 1leitis by drvision of the ileam with restorstion of
intestmal continmty by 1leomgmoidestomy Ileotransverse
colostomv with ileal exclunion is the best treatment for prz
mary ilettis If extension or recurrence develops in the fleum

(7) AMA Arch. Surr 64 1§46 Jeomry 1952






VERMIFORM APPENDIX

Aoute Appendicitis in Infants Fifteen Year Study Chf
ford D Benson, John J Coury Jr., and Donald R. Hagge*
(Detroit) review experience with 89 infants 24 months or
younger All diagnoses were confirmed histologieally or o
appendix was not removed, by unquestionable climeal pie-
ture Only three patients were under 12 months. Incidence
of appendicitis mncreased graduallv mn the second year and
was greatest 1n the 21st and 22d months of hife, 69% of
patients were boys four were Negro Patients of both races
treated in surgical wards were equally distributed That
28 cases occurred in winter and spring mayv indicate higher
meidence when upper respiratorv diseases are most prev
alent

Vomting and fever often preceded onset of obvious ab-
dominal discomfort. Abdominal pain mav have ushered in
the symptoms, but parents often failed to recogmize 1t until
the infant became irmtable and flexed his thighs on the
sbdomen. Most rehable m the history was the report of
persistent abdominal pamn or diseomfort for 8-12 bhours
without apparent rehief diarrhea 1n seven infants with
appendical peritonitis further confused the elinical prcture
Examinations repeated at short intervals are necessary for
diagnosis. Anv infant with acute appendieitis suspected
although abdominal findings are indeflnite, must be rectally
examined to elicit local tenderness or pelvic mass Duration
of symptoms before hospitalization varied. One infant was
hospitalized mx hours after symptom onset three not un
til after 14 days of illness Average rectal temperature 1n
aente nonperforated appendicitis was 1009 F (range 996
1024 F), n acute perforated appendlcitis it was 1028 F
(99.2105 F) Leukocyte count 15 not too reliable for diag
noms but forms a valuable part of the whole pieture Aver
ape leukocyte count 1n acute appendieitis was 12,286 (7 300
18,200) 1n appendieitis with perforation and peritonitis it
was 17 584 (5700-38 600) Infants wath reetal temperatures
of 104 F or more and longer illness at hospitalization had
no more than 14 500 lenkocvtiea.

(8) AMA, Arch Burg €4 561 870 May 1032
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0069% m 59,403 deliveries All but six were under age
80 The typical history of acute appendicitis was mussing
1 man) instances, since nausea and vomuting are frequent
1n the first trimester and often are thomght to be related
only to gestation. The location of pain, however, was typl
cally right lower quadrant 1n 65% There were muscle
spasm 1 30%, rebound tenderness m 33% and bilateral
lower quadrant tenderness in 6%

The correct diagnoms was made 1n 28 cases, the original,
but erroneous, diagnoms was pyelitis in 4, ectopic pregnancy
m 2, twisted ovaran cyst in 3 and pastroenteritis m L
In three cases the dingnosms was unknown. The primary
diagnosis compared well with the pathologic mn 26 cases

The normal phvsiologie leukocvtosis necessitates usmg
only a rimng leukoeyte count as a diagnostic mgn In 27%
of cases the count was between 8,700 and 12,600 Admission
temperature was less than 1004 F 1 32 cases, in only 2
wag it 1022 F or above

When there s any doubt as to diagnoss, laparotomy 18
done no matter what the duration of gestation. By contrast,
1t 18 a policy not to perform elective appendectomy durmg
pregnancy for so-called chronte appendicitia. Surgery ear
ries mimimal hazards of premature labor or abortion. Ap-
pendectomy was performed in 39 csses, in 1 of which the
appendix had ruptured, probably durmng labor Drainage
of appendical abscess was done in the other two AleBurney’s
meision, with or without Werr's modification, was used. If
labor should ensue before complete healing, hermation oT
evisceration 1s less likely with this meison. In two cases
premature labor ensued, in one fn the early part of the last
trimester and 1n the other m the latter part of the second
Both infants died These were the only fetal losses. There
waa one maternal death in 1931 due to a retroperitomeal
abscess

Acute sppendicitis occurred 1in about equal numbers 12
each trimester

Aocute Appendisitis in Ghronically Il Gerlatric Patients.
Although aeute appendicitis is uncommon among the elder
Iy 1t presents difflcult problems when it occurs Touls Carp
and Joseph A. Armumo! (New York City) discuss 21 chron:
cally il substandard risk patients between 60 and 50 with

(1) Am. J Bury 83 T73 760 Jupe, 1982,






498 GENERAL SURGERY

soverity, localized in the right lower quadrant and aeeom
pamied by vomiting The third group of two patients had
severe pawm of acute onset in the right Jower quadrant. The
fourth group of two patients had gymecologie complaints
and tuberculous salpingitis and endometritis as well as
tuberculous appendicitis All pationts with acute symptoms
showed evidence of nonspecific inflammatory changes n the
appendix, either superimposed on tuberculous uleeration of
the mucosa or occurring independently The clinfeal mgns
n all cases were regarded as entirely nonspecifie

All but one patient had concurrent tuberculosis. There
were 12 with a pulmonary focus only, 2 with palmonary
and pastrointestmal foey, and 2 with foer in the fallopian
tubes and endometrium.

Five specimens were grossly normal and 10 had the ap-
pearance of nontuberculous appendicitin, m 2, tubercles and
caseation necrosis Were seen, suggesting tuberculoms. Al
the appendixes showed discreto or confluent tubercles in
their walls. The central half of the submucosa was the most
constantly and most severely affected portion. In five cases
the submucosa contamned a large abacess which encroached
on the muscle layers, and mn four of these the abscess cavity
was found to communicate with the lumen of the appendix.
The nature of these abacesses suggested that they had arisen
by extension of submucosal lesions to the mucose with
eventual ulesration into the lumen and conssquent secondary
infection.

It seems likely that tubercles predispose the appendix to
secondary infection owing to their temdency to prodmee
uleeration of the mucosa. Tuberculous appendicitis per se
gives rise only to mild symptoms which may be present
intermittently for long perzods. The appearance of acute
symptoms 1 to be attributed to supernmposed purulent in
flammation of a nontuberculous nature The appendix is
probably more susceptible to tuberculoms than the other
portions of the inteatine

Involvement of the central part of the submucosa sug
gests that this Iayer of the appendix wall is erther the first
to be involved or that 1t offers the most favorable environ
ment for development of the lesions. The frequent location
of the tubercles along the faseial planes of the muscularis
and their congregation in the root of the mesoappendix,
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Oarcinoid Tumors of Appendix. Gerald N Weiss and Am
brose J Hertzogt (Tulane Umiv ) state that caremnod tc
mors are the most common neoplasm of the appendix. I
18,874 consecutive appendectomies at the Tonro Infirmary
26 caremoids (02%) were found Of the 26 patients 529
were aged 20-30, 85% were females. According to the I
erature 1 in every 500 appendectomies will reveal & car
enoid. In most cases reported the tumor was found onl
on microscoplc examnation, meidence depends on the thor
oughness of the examination. It 18 mmportant to do lomgi
tudinal sections of the tip of the appendix

A gross “drumstick” appesrance 18 produced at the ti
of the appendix, the common mte of the lesion. The cut sur
face has a yellow color and a rubbery consistency Tht
lumen of the distal end of the appendix is usually obht
erated by fibrosis Occasionally the growth 18 of multicentrl
origin and can only be recogmzed by sections through var
ous levels of the appendix. There was mnvasion of the mus
colar wall and serosa 1n 40% There was no evidence of any
lymph node metastams or extension beyond the appendix
Masgon believes that carcinoids result from autenomom
proliferation of srgentaffin cells assoclated with obliterated
appendixes contamming neuromas. In 77% of the cases thert
was partial fibrous obliteration of the lumen of the appen
dix and in 33% neuromas were observed microscopically
within the flbrous tissue

Preoperative dingnoms was acute appendicitis 1in 12 cases,
and in the other 14 eppendixes were removed incidentally
during a laparotomy Most cases were not assomated with
acute obstructive appendicitis, there was acute focal or
suppurative appendicitis in only five

Most carcinoid tumors of the appendix are clmically be-
mgn. Prognosis 18 excellent if mmple appendectomy 1s done,
tneluding complete removal of the mesoappendix. None of
the patients showed any evidence of spread beyond the ap-
pendix and there were no deaths after operation

Carcinoma of Vermiform Appendix. To obtain criteria for
management of primary sdenccaremnoma exclumve of carci
noid, John R. Hilsabeck Edward 8 Judd, Jr., and Lewis B
Woolner® reviewed 49 cases seon at Mayo Clinle 1910-49

4) Sargery 30 657-060 October 1981
5-; 8, Ot Worth Amwrin $1:095 1011 Anguet, 1951






502 GENERAL SURGERY

For lesions not limited to the mucosa of the appendix, right
hemicolectomy should be done until more cases are avail
able for analysis.

Among appendical lesions, the prognosis 1s the poorest
for primary adenocarcinoma of the appendix that has spread
to mvolve the cecum. Prognosis following appendectomy for
adenomatous polyps 1n the appendix presenting malignant
change 1 excellent as Jong as the lesion is strictly confined
to the mucosa

Aureomycin in Treatment of Ruptured Appendixes {n
Children 18 discussed by Blackburn 8 Joslin and Afiles B
Drake® (Umv of Maryland) The small lumen and thm
wall of the appendix in children, together with the under
developed omentum, predispose them to more serious com
plications than adults Sixteen children, aged 17 months to
12 years. were treated. They had ruptured appendix with
either localized abscess or diffuss peritomitis Tvrelve wers
started on aureomycin immediately after surgery and 4
were given the agent prophvlactically before operation.

MerHOD.—Patients under 5 were given 500 mg aureomyan in-
atally and then 250 mg every four hours until elinieal responss
was obtained, after whiek 250 was given every six hours mntil
the temperature was normal or the patient appesred elinieally well
for five days. Older cinldren were given the same dosage exespt
that 1 Gm. was given imtially Nausea was alleviated by changing
to & mx hour schednle and grving the drug 1n mrup or rectally
(in mmneral ofl) The drug was not given parenterally If Wangen-
steen suction was used, aurcomyein was given U:rn:mggthe tobe and
suchon stopped for an hour Um.f.[vl Wangensteen suetion was used
until penstalsis was established, patients recelved fluids paren-
terally to provide adequate water and slt, 8 Gm. protein/kg body
welght, vitamins and earbobydrate suffiefent to make up mants-
nanee calorien

All but 4 of the 18 children responded favorably m 24-48

hours The four had a temperature fall by lysis because of
periappendical abscess formation. In one patient the abscess
wras drained immediately and the fibrosed appendix removed
tbree months later Four patients underwent delayed sur
gery within three months of the acute phase and a flbrosed
appendix or abscess sac was removed. Questionseble diagno-
sis and delay in dlagnoms were the reasons for postpone-
ment of operation Anreomyecin caused gradual dimmution
1n mze of the ahscesses. Five patients were under 4 this is

(6) Pediatrics T 684-090 May 1951
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los:s and that 15-20% of these will have diverticulitis. About
20% with diverticulitis will have complications requrng
surgery

Symptoms are variable, depending on loeation of the dis-
ease and degree and extent of the inflammatory procest.
There may be “left-s1ded appendieitis” with pain mn the left
lower quadrant, nausea, vomtng, flatulence, slight disten-
tion, tenderness, muscle guarding or sight rigidity, a pal
pable mass in the left lower quadrant, leukocytoms and
low grade fever This classic chain of symptoms 18 not ord:
nardy present There may be signs of scute rupture of the
diverticulum. Most frequent are those symptoms of chrome
diverticulitis which develop slowly over several days or
weeks, Intermittent colicky pam constipetion and abdom
mal distention mav gradoally become worse and lead to
partial or total large bowel obstruction with all the accom
panying signs Rectal bleeding 18 seen 1n 5-22% Cecal diver
ticuhitis may simulate acuie appendicatis

Diagnosis depends on x ray demonstration of the drver
ticnla Carcinoma, acute appendicitis, pelvie inflammatory
diseane and ulcerative colitis muat be differentiated.

About 16% of patients require surgery, for which there
are mx general indicationa. (1) Acute perforation, the rarest
and most serious of all complications, requres incision and
drainage No attempt should be made to close the perfora
tion for sutures will not ordinarily hold m the inflamed and
edematous bowel wall (2) Localized abscess, the most fre-
quent compheation, 1s caused by a slow leak that forms &
localized walled-off pendiverticular absceas, usually 1n the
left lower quadrant. Some absceases will disappesr with
antibloties. Others will dram into the rectum or mto the
bladder and form 8 fistula or break through the abdomnal
wall or perineal floor and form a flstula Inewsion and drain
age, extraperitoneal when there are pain and fover 1s the
treatment of chowce (8) Alost partial and many complete
obstructions subside under conservative treatment of rest,
intestinal ntubation and suction, but if medieation 18 un
suceessful a transverse colostomy should be done After
2448 hours 1t is safe to open wide the exteriorized loop
It 13 wise to wait a year before elosing the colostomy
With evidence of narrowing of the lumen and with the
involved segment less than 15 20 cm, it 1s best to resect the
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true diverticuls contaimng muscle layers The disease m
probably embryologie 1n origin and unrelated to commoner
acqured diverticulosis of colon. To facilitats operative di
agnosis, frozen sections and careful palpation of the leson
through the opposite cecal wall should be done Divertienlar
ostium and fecalith, found in more thap helf the cases, may
be palpated.

Oleogranulomas of Rectum Following Rectal Instillation
of Petrolatum or Ointment Containing Petrolatnm David
A. SBushow?® (BIt. Zion Hosp, San Francisco) reports on sx
patients, none of whom had had any injection therapy for
internal hemorrhoids or any other rectal disorder, all of
whom had oleogranulomas after anorectal surgery, and all
of whom had had 1 2 ox. warmed petrolatum or petrolatum
based anesthetic ointment instilled into the rectum post-
operatively Instillation had been by aseptic glass syringe,
with index finger inserted to prevent the point of the syringe
from entering any of the surgically produced raw surfaces
or wounds

Only one patient had symptoms, Thess may consist of 8
fesling of fulness or pressure m the rectum or a sense of
mcomplete evacuation. Digital examination reveals a nodule
or group of nodules, usnally m the internal hemorrhoidal
region Just above the anorectal lme The nodnles range from
pmpoint to walnut sse or larger Proctoscopy shows them
to be yellowish, usually covered by intaet, thin and some-
times adherent mucosa. Alicroscopically the mucosa 1 in
tact but the submucosa contains fibrous tixsue with lympho-
aytes, macrophages and round or oval spaces contaming
ofl, demonstrated with fat stains. Foreign body multmn
cleated giant cells may be seen.

Instilled oily substance ean enter the submucosa either
during Injection or by wandering mto the tissues through
the surgically produced wounds The oleogranulomas ordi
parily are not palpable as tumors until after 80 days

Relation of Chronis Ulcerative Colitis to Oarainoms. Al
bert 8 Lyons and John H Garlock! (Mount Sinai Hosp,
New York City) found that 9 of 226 patients with uleera
tive colitis treated wurgically had earcinoma of the colon
and rectum, an madence of 39 per cent. This supports the

£ Am. J fhog 83 (98499 Aprl, 1052
El; Castreentarolegy 18 170-178 June 1951
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‘When surgery 18 required, 1eostomy 1s the operation of
choice Corbett prefers the mngle barrel type, dropping
back the blind distal end of ileum, provided there s no
colonie atricture Nature heals the defunctioned eolon bet
ter than any drugs or solutions applied to it. The eostomy
15 placed on the lateral edge of the rectus aheath on a line
between the umbilicus and the anterior superior spine. Ex
coriation of the skin 15 avoided by usmng closed drainage
untu the wound is healed and then fitting a bag to the open-
mg, with an aluminum zinc paste to protect the skn. Pro-
lapse of the ileum 18 prevented by fixation of the mesentery
to the undersurface of the peritoneum Subtotal (vre., to with
in 1 or 2 m. of the rectomgmord junction) colectomy in one
stage 18 indicated for continned activity of the disease de-
spite ileostomy, persmistent, recurrent pericolic suppuration,
stricture, extensive hemorrhage, malignant changes, pyo-
derma, and arthritis, This operation was done on half of
Corbett’s patients and was followed by recovery n all who
had an established 1leostomy

Anastomosis between the ilemm and the rectosigmord 20
es to regain rectal control rephesents a recent advance
surgery of ulcerative colitis. The cut ends of the fleum and
sigmoid are brought to the surface and the proximal ilenm
approximated to the rectal stump, ansstomosis being effested
by an enterotome and secondary closure Corbett has dons
this operation on seven patients with gratifying results and
without return of proctitis or development of malignaney
thus far

Surgery of Ulcerative Colitis, B N Brooke3 (Queen Elis-
abeth Hosp, Birmingham) conmders surgery indicated in
(1) chrome uleerative colitis sithout remission and with
progressive phynical dotorioration despite medical treat
ment, (2) uleerative colitis complieated by strieture, fistula
or arthritis which is not likely to be eured without surgery,
and (3) long-standing cascs in which carcrnomatous change
threatens Contraindlentions are (1) fulminating, severely
toxemie symptoma of auddon onset and (2) involvement of
the ilenm (ns domonstratad by x ray) Ileocolitis may prob-
ably represcnt a difforont disense from true uleerative co-
litis, partienlarly when arcompanied by macroeytic anemia.
Teostomy is done firat, and the nolonia tuba of pus is drained

&) Asn, Moy Ol Aunpons Fralid 148488 Juze 1881
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full vigor, and/or (4) threat of malignant change in the
presence of continued mlceration Colectomy should be de
layed for three to mx months after ileostomy 1f possible.

Of 27 patients on whom ieostomy was performed, one
died postoperatively Another, who had 1leocohtis and meero
oytic anema, died after discharge from the hospital, Coles
tomy was subsequently done on 11 patients Nme smmple
1leostomies were done long enough ago to evaluate results.
The patients have returned to full work with an average
weight gam of over 42 1b

Two deaths ocenrred after colectomy Causes were (1)
hepatorenal feilure and (2) subeutaneous wound dehiscence.
with a subsequent fistula and rapid salt depletion. Prolapae
of the proximal ileal stomp occurred in one patient a year
after colectomy owing to failure to reattach the free mesen
teric edge This complication 1s not to be treated by mmply
cutting off excess bowel, since further prolapse follows
Exasion of the rectum was necessarv i four patients, in
one because nleeration persisted, in another beecause of ar
thritis and 1n the others because of continued discharge

Pelvic Antonomis Neurectomy for Ulcerative Colitis, ac
cording to B. J Schhitt, J J AleNally B G P Shafiroff
and J W Hintont (Univermty Hosp.,, New York City),
must 1nclude removal of both paraaympathetic and sym
pathetic 1mpulses to the colon. They have evolved an op
erative technic which makes possible bilateral exposnre and
extirpation of hypogastric nerves and mferior hvpogastri¢
or Frankenhausers ganglions Because the sacral para
sympathetic spray of nerves either courses through, or it
intimately assouiated with, the mferior hypogastric gan
glions, this procedure effectively interupts all sutonomie
nerve supply to pelvic viscera with the pomsible exception
of some sympathetis flbers traveling down paravertebral
sympathetic chains. The technic interrupts sacral parasvm
pathetic innervation extending up the descending colon
and possibly even to the cecum

Eleven patients, 16-56 who had symptoms for 5 months
to 10 years, were observed postoperatively for 2% months
to 4 years. With no operative mortality results were excel
lent 1n five, good in five and poor in one. The last patient
failed later to respond to vagotomy, then ileostomy and died

(4) 7 10 812819 1951
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colon present a picture of small bowel obstroetion with
vonuting, abdomnal distention and failare to pass
mecomium

Onee the diagnosis 18 made, patients are prepared for a
one stage resection, except extremely 11l patients with pro-
nounced abdommel distention, m which cage prelminary
colostomy i performed. A 30 day preoperative preparation
cousmsting of low remdae diet, mneral od orally and daily
enemas is prescribed. Sucemnylsulfathiazole 1s grven for 14
days A careful examination of the urinary system 18 made
and should mclode eystograms, cystometrograms, determ:
nation of the residusl urine and 1ntravenous urograms.
More than half the petients have atome bladders with mn
creased capacity Preoperative rectal irrigations are per
formed by mserting a large soft rectal tube through the
narrow segment mnto the dilated colon.

Resoction of the rechum and restomgmoid are well tol
erated by the patients. The bladder is dramed postopera
tively by a urethral catheter for four days. Tidal urrigations
are utilizad for mx days. When the cystometrogram s
comparable to that made preoperatirvely, the catheter 1s
removed.

In 82 cases there were only four urinary complications,
muld infections postoperatively m 2 and prolonged catheter
drainege 1 2 Children under age 3 tend to have bouts of
diarrhea after operation There was one recurrence In this
case, at operation there was no difference m caliber behween
the normal and the aganghiome bowel. A second operation
demonstrated an 8 cm aganglonic mogment whieh was
nussed at the first proeedure

Bphineter function was normal in &ll patients postopera
tively Abdominal distention dfsappeared over aix to eight
months All patients gained weight, and general growth
has been normal Diets are unrestricted and no mineral oil,
Iaxatives or are ry Barium as early
as the secand postoperative month have shown essentially
normal colons.

Diffuse Familial Polyposis of Oolon 1s a rare mheritable
disease, transmitted by and to both mexes as a mendehan
dominant characteristic Manifestations of the disease have
not been found in the newborn but do appear early in life
Charles W Aayo James H DeWeerd and Raymond J Jack
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scarred, contracted, 11l functioning channel. Aun attempt is
made to preserve intestinal contwnuity by Heosigmordostomy,
leaving the distal 20-24 cm. of the colon intsct m type 1
cases. In type 2, a multiple stage total colectomy 18 done
with establishment of & permanent ileas stoma.

Subtotal colecetomy was done with ileomgmordal or ileo-
rectomgmoldal anastomosis on 41 patients. Fulguration was
carried out first eo the anastomosis could be made in 8
colonie megment free from polyps. End to-end ileosigmoidos-
tomy was preferred becanse 1t eliminates the danger of sac
culation and dilatation of the blind end of the ileum. In
equalities i size of lumen can be dealt with by eutting the
small bowel obliquely and further inereasing the aircum
ference of the cut edge by cutting 1ts antimesenterie bor
der longitndinally when necessery Anastomoms should be
made at a site that can subsequently be visualized by proc
toscopy so that all polyps which subsequently form can be
fulgurated. Although subtotal colestomy was done 1n mul
tiple stages 1n 81 of the 41 cases, the authors now favor
mingle stage operation with end to-end ileomgmoidostomy

In 17 patients secondarv malignant lesions necessitated an
alteration of the routine procedure aceording to 1ndividnal
indications Advanced malignant change m the colon was
present in 80 of the 73 patients operated on.

Thers was a total of nine hospital deaths, ssven of which
occurred before the advent of antibiotics and present day
preparation of the colon. Thirty five of the 41 patients sur
vived operation, 6 for 10 years or more In 8 of the 41 who
had 1leomgmoidostomy and subtotal colectomy a malignant
lesion of the rectum developed later and it wag necessary
to perform combined sbdominoperineal resection with a
permanent ileac stoma.

Proctomgmoidoscopic examination every 6-12 months for
the remainder of the patient's life 1s easential if leosig
moidostomy has been done In this way immediate, combmed
sbdominoperineal resection of the rectum and mgmord with
establishment of a permanent ileas stoma may be done if
mehignant degeneration oceurs

Malignant Polyps of Rectum and Sigmold Therapy Based
on Pathologic Uonsiderstions Edwin R. Fisher and Rupert
B Turnbull, Jr.,7 (Cleveland Clinic) followed up 21 patients

(1) Sury Gymsa & Obet $4:6019-035 May 1882
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tologieally in establishmg this degree of malignaney Histo-
logic study cannot predict the outcome of benign lesions.

In this series, inaidence of carcrnomsa arising in polyps
was preatest 1o the 5th and 6th decades These lesions have

ly
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no apparent preduection imn location n the various quad
rants of the rectum or mgmoid. In 14 patients, the lemons
were classed as either 1n mitu or superflaial earcinoma and
1 7 as invasive All patients survived 2-10 years 13 lived
5 years or more Two patients died of carcinomatoms from
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a second lesion m another portion of the colon, one died
of cirrhoms of the Liver Five patients had superficial car
emoma with recurrences or incomplets removal. None of the
recurrent legions were malignant. Two patients with super
fleial carcinoma had abdominoperineal ressotion four and
five years after local therapy because the lemon was uncon
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trolied Lesions did not recur in the year after local therapy
1n any patient of either group Polyps with m situ or super
fiel earcinoma, if located withmn § in. of the dentate hine,
can be safely treated by complete locsl removal and destrue-
tion of the base by radon seeds or congulation Lesions on
& long pedicle 5 m. gbove the dentate line can bs removed
by colotomv and the chance of encountering earcinoma m
sueh a polyp is rare Patients with diffuse lesmons should
have abdominoperineal resection or “pull through” surgery
All seven patients with mvasive esrcimoma in polyp were
alive and symptom fres at follow up Poswible late reeur
rence or metastagis i invasive earcinomas m polyps makes
radical surgers mandatory

Application of Oytology in Dingnosis of Oancer of Rec-
tum, 8igmoid and Descending Colon The eviolome method
is based on the fact that malignant neoplasms with a free

e
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surface eonstantly exfolints superficsally placed eells Aval
able teehmies have improved eollestion, preparation and
staining of such specunens. Genevieve 3L Bader and George
N Papanieolson’ (Memorial Hosp, New York Citv) report
results of 220 rectal and colon washmgs m 200 patients
Rectal washings wers done by proetoscope using a spewal
long syringe. Colon washings were obtained with an enemsa

(3)  Cuvcer 5387314 March, 1982,
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of 500-800 coc normal saline All patients were prepared
with 2 oz. castor oil given the mght before examination,
followed by cleansmng enemas the morming of exammstion.
An equal part of 95% alcohol was immediately added to
the material collested After centrifnging of the specamen,
sediment was fixed, specially stained and examimed. Alore
than a small amount of fecal materal interferes with sue
cessful reading of shides.

The first 100 washings were chiefly from normal subjects
Normal cytology of both rectal and colon washings 1s rela
tively uniform, with httle variation in mze and form of
exfoliated cells. Biopsy end surgery showed cancer mn 19
cases smears of 18 had been positive or suspicious and of
1, bemign, but later proved to be a malignant polyp No false
pomtives were found Malignant neoplasms can be detected
at an early stage by characteristic morphologie changes
primarily mn the nucleus (Fig 163) The method was espe
aally useful 1n diagnomng sigmoid lesions beyond reach of
the proctoscope and particularly in differentiating betwean
diverticulit's and carcinoma 1n one case The method is also
valuable 1n detection of rectal and colon polyps when used
as an adjunct to proctoscopy and roentgen exammstion. In
34 cases of proved polyps, 30 (88.2%) showed cell clusters
suggestive of polypold growth in amears. In some mstances,
the smears were the first indication of polyp confirmed only
after repeated, careful roentgen ray exammation.

Adenocarcinoma of Large Intestine Associated with
Ohronio Ulcerative Colitis Wilbourn C Shands, Malcolm B
Dockerty and J Arnold Bargen® (Mayo Clinic and Found.)
report data on 40 patienta who were treated surgreally and
38 who were considered moperable Alalignancy was proved
by biopsy Rusk of development of & secondary adenccarel
nomae of the large bowel 1n cases of chronic uleerative colitis
1ncreases with duration of the disease Average age at onset
of colitis was 26 7 years. Average duration of symptoms of
eolitis before diagnoss of adenocarcinoma was 15.83 years
and average age of the patients at the time of diagnosis
was 42. Only 11% had colitis for leas than § years and only
24.7% for less than 10

There was a change in symptoms in 64 patients which
heralded development of adenocarcinoma. These symptoms,

(9) Barg., Oypec. & Obst 94 302310 March 18952
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preparation of the patient 18 important Laparotomy alone
was done m 14 patients, 26 had palliative ileotransverse
colostomy and 202 had resection, In 202, modifled Mikulies
operation was the choice for 142, 64 had one stags resection
with primary anastomosis, and 6 had two stage 1leotrans
verse colostomy with subsequent resection of the rmght colon.

Of 120 patients who had resections over § years ago, 52

164 —Extent of resection in one stags colectomy (Couttesy of Coloock B. Pt
HM} Med. 2468 391390 Msr 13 1082)

were alive and well 5-10 years after surgery, 51 died of
recurrent carcinoma 9 died of other caunses, and 8 patients
were lost to follow up Ehminating as unknowns the patients
Jost to follow up and those dead of other causes, survival
rate among the others was 505% Patients with blood ves
sel mvamon by carcinoma had the same survival rate aa
the group as & whole Those with metastases to the mesen
teric lymph nodes had roughly half the survival rate of the
entire group Of the 52 who survived flve years or more,
25% had local fixation of the growth at time of operation.






522 GENERAL SURGERY

living and well with no sign of reeurrence after mors than
10 years. Recurrence, when it appeared, usually did so well
within the first flve years. Many patients had no demon
strable malignant change (by prostoscopic examination) for
et least 18 months after resection, the sigmiflcant change
appearing 18-24 months after operation.

Five patients were alive five years after a second resec
tion. In five cases of recurrence, radium alone yielded sur
prisingly good prolonged control, one patient was in excel
lent health 10 years Iater However, 1n 20 others no benefit
wag demonstrable In three isolated instances, complete con
trol of loeal recurrence by radium was demonstrated on
repeated biopsies, but the patients dred some months later
of metastases Radium combined with roentgen therapy gave
some degree of control in three cases In mx others, results
of roentgen therapv alone were questionable

All 26 patients who had pallhative resections had died.
Onlv one Iived until the mxth year Nine had local recur
rences before death seven others died of metastatic carer
noma.

Oarclnoma of Oolon and Rectumr Observations on Massa-
chusetts Goneral Hospital Oases, 183748 Olaude E. Welch
and W Philip Giddings® state that 1t 18 essential to obtam

t
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some standard method of comparison of trestment results
1n varlous centers. Two statistical methods should be used:
one, hsting results with all patients who are seen with the

(3) New Englend J Med, $44:859-987 June 7 1951
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resectability has increased from 72% m 193744 to 81%
in 1944-48 Five year survivals were obtained m only 25%
of the total observed from 1937 to 1944, If results are eal
culated on the basis of operative survivals with resections
for cure, 45% survived the flve year pertod There was a
66% five year survival if the lymph nodes were not involved
and only 26% when metastases were present.
Prophylactic colectomv m ulcerative colitis and in mul
tiple polyposis 18 the onlv known method of control and
should be advised more frequently to avord eancer Polyps
of the rectum or low sigmoid may be treated by fulguration
through the mgmoidoscope when the pedicle is long and
benign If after the polyp has been removed through the
sigmoidoscope the pathologist returns a diagnosis of cancer,
a radical operation should be performed Resection of &
segment of the colon and mesentery is indicated when the
polyp 18 in the mgmoid or higher Early recurrenmce after
local excision 18 a poor prognostic sign and & radical op-
eration shounld follow immediately In patients who survive
resection of a cancer of the colon, a second carcinomsa of the
colon 1s more hikely to develop than in normal persons
Complete left colectomy 18 reqmired 1f metastatic nodes
are encountered during resection for cancer of the mgmoid
or left colon Otherwise the mferior mesenteric artery need
not be removed. Resections of tumors of the lower mgmoid
and Intrapemtoneal rectum with anastomosis should not be
made unless at least 5 em. of normal bowel and pericolie
tissue can be obtamned below the tumor Resection and anas
tomoms of the extraperitoneal rectum 1s rarely indicated.
Since two thirds of all patients with cancer of the colon
and rectum are incurable when thev reach the hospital, fur
ther control of the disease will depend on routme procto-
sigmoidoscopy as an integral part of the physical examina
tion
Intestinal Antisepsis Present Status in Burgical Condl
tions 18 discussed by Edgar J Potht (Umv of Texas) In
testinal antiseptics can be divided into bactericidal and
bacteriostatic agents. The sccond group is represented by
the sulfonamides, chiefly sulfasnxidme® sulfathalidine® and
phthalysulfacetammde Their action may be selective thos
sulfathiazole and svlfadiarine promptly eliminate the shi

(1) Wat. J Bwg. 60 205-210 Yay 1752
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sence of imtestinal obatruction 1t 1s possible to prepare the
gastrointestinal tract for major surgery in 12 hours. As sgon
as bacteria have been eliminated, yeasts grow out in large
numbers, but no wmstance of yeast mfection or evidence of
ulegrs has been encountered. Neomycm does not always
it Aerobacter aerogenes. This organism can be demon
strated in about 10% of patients treated with this antibiotie
1 Galveston. When preoperative preparation must be pro-
longed bevond 24 hours, sulfathalidine® should be combined
with neomyoen to prevent growth of this orgamam.

No alteration of clotting bleeding or prothrombin times
under well controlled conditions followed prolonged admin
istration of antiseptic agents.

If 1t 18 necessary to operate on the bowel in which the
bacterial flora has not been eliminated, the aafety of the
procedure can be mereased by flooding the gastrointestinsl
tract with & 1% neomyein solution. As much as 1,000 ce of
1% neomyewn may be imstilled to distribute 1t throughout
the bowel. The solution i mnjected through the bowel wall
umng a large needle Within 45 minutes specimens aspirated
from the gastrointestinal tract fail to grow bacteria No
untoward effects were encountered in many such operations
Since a paralytie ileus exists for a conmderable tume fol
lowing laparotomy the antibiotic will be retamed in the
bowel and provide prolonged local bactericadal effect Ome
can safely place 12 Gm. neomyein 1n 1% solation mto the
peritoneal eavity Larger quantities might prove toxie Effec
trveness of neomyein has been demonstrated in mice which
survive mtraperitoneal injection of heavy doaes of human
feces when neomvein 1s asdministered intraperitoneally with
1 30 mmutes

Combined Abdominoperineal Exocision of Rectum Plan
for Btandardixation of Proximal XExtent of Dissection. Davzd
States (Un:v of Minnesota) describes an operative teshmie
baged on the anatomic distribution of lymph nodes that
drain the efferent extramural lymphatics of the rectum and
on the known pathways of proximal metastatio spread of
earcmoma of the rectum.

Tncmcw.——A left hockey stick indmon is used, the vertiesl pars
median cv nent of whieh begins at the symphyss pnobis and ex
tends to j below the umbiliens. The obligns portion extends from

[¢)) m-ry 30:349-354 Anguxt, 1951
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duodenum The Jateral one fourth of the transverse ¢olon, deseending
colon and pelvie colon with thcir respeetivo mesenteries and eon
tmned lymph nodes are disseeted inferlorly (Fig. 167) The I ph
nodes of the anterior and lateral aspeets of the aorta and mg;ar
vena eava, from the Jovel of the third portion of the duodenum down
to the ifnreation of the norta into the eommonr ilins arteries, are
then dimsected. Dissechon 13 earned out In a readily entered plane
between the adventitia of the sorta and the snrrotmding periadven
titinl tismues containing, i addition to lymph nodes, 5:3 preaorta
sympathche nerve plexusce and loose connective bissme Care is taken
to t ont the lymph nodes along the ecommon flias vessels. The
lymph nodes along the sacrum below the Infaoreation of the norta
are taken as the dissestion eontinues 1nto tho pelvia.

Mobilization of the rectum, dissechion Iaternlly, ineluding the
levator am, and diuseetion 1n the perincum inferiorly nre done in the
standard fashion advoeated by Aliles. Reeonstitntion of the pelvie
floor by mobilization of the residnal portion of the pentoneum of
the lateral wall of tho false pelvis is begun. The transverse eolon is
brought out o8 o colostomy The peritonenm nnd anterior and pos-
terior reetus sheath are sutnred to tho cirenmferenes of the bowel

Physlologic Basis for Preservation of Fecal Continence
after Resection of Reotmm. Eugene A Gaston® (Boston
TUmv ) sabdivides fecal continence into reservowr (colonic)
continence and sphineteric eontinence Preservation of reser
voir continence requires the retention of some portion of the
left colon, which is hasically a reservoir organ the fleum is
often unsatisfactory for this purpose The left colon, like
other smooth muscle antomatically and without sensstion
adapts 1tself, up to a given point, to the bulk of its contents.
When this bulk reaches a certain magnitude perstalsis be-
gins and the fecal mass ix ejected If a mgmord colostomy 1s
established on the perineum and encircled by entirely fune
tionless anal sphincters, ressrvoir continence ean bo devel
oped by the measures used m abdomunal colostomy Sphine
teric continence refers to active contraction of the striated
muscle of the externsl anal sphincter, which thereby ressta
the propulmve force of colonic peristalsis The sphmeter
therefore mechanically blocks the progress of the fecal mass
and, to be effective the force of sphincterie contraction mnat
exeeed the propulsive force of colonic poristalsia

The mternel anal aphincter conmsta of a condensation of
the eircular smooth rectal muscle fibers, 13 under the control
of the antenomic nervous system, merely takes part in the
perstaltic aotivity of the rest of the rectal smooth muscle

—
N T () T A M A 146 1486-1489 Avg 13 1051
r
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through suprapubie midline inewmon for metastases and resestabulity

Then, with the patient in Trendelenburg position, the pelvle pen
tonemn is inased laterally and antertorly bafors mobnlizing the ree-
tam. The ureters are identifled. The superior hemorrhoidal artery 1
ligated at its origin and the resttm and rectosigmord are mobilized
posteriorly down to the coecyx in the nsual manner The reetum is
scparated from the hollow of the sserum and dissected antenorly
from the vagina or prostate and urethra. The lateral rectal stalks
with middle hemorrholdal vessels are divided as far lateral to the

168 —Sagittal wetion sbowing cancer of rectostgmoid boye petric
UL ooy i i it ot S ) s T Ll (0
oo Petx olips which bave besu placed & cm. below (Cowrtaey of Welch, 0. B.,
10 Rbeinlander H. F By, Gynec. & Obet. 94 580-880 May 1#53)

rectm as possible and the levator ani museles exposed Unless there
is extrareetal extension in the pelvis, the restum s divided 4-8 em.
below the tumor wnth von Petz clamps (Fig 168)

The entire left eolon is molized and its mesentery exexsed radi
eally The inferior mesenteric artery is severed close to its
wolating the mesentery of the sigmmd and descending eolon Bl
supply to the portion of left colon to be preserved and utilized for
anastomosis to the rectum is maintmned the middle eolia artery
by way of the marginal arteries to the left colon. Lymph-node-bear
ing tissne around the aorta and inferior vena eava from the common
iliss arteries up to the base of the fransverse mesoeolon 13 removed.
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tures, & serious complication, can be avoided by assuring
that blood supply to the bowel 1s adequate that the anasto-
moms 18 under no tenmon and that all autures are accurately
placed

Small Gut Obstructions Following Combined Excislon of
Rectum B8pecial Reference to Btrangulation Round the Co-
lostomy J C Goligher O V Lloyd Davies and C T Robert
son8 (St Mark’s Hoap., London) report the oceurrence of
gimple mechanical obstruction of the small gut mn 87 of
1802 patients after combined excimon of the rectum. The
obstructive lemons were of three types (1) In 15 cases they
congisted of adhesions and other lesions not specifically re-
lated to the nature of the operation. In 18 of these adhesions
had formed between adjacent loops of emall gut or between
the small gut and the parietes 1n 1 obstruction was due
to a Meckel diverticulum and 1n 1 to a strangulated hernia

-
(8) Bett. J Burr. $8:40T-473 Apeil, 1951
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through the main paramedian wound. (2) In 13 cases ob-
structions arose m connection with the pelvie peritoneal
fioor In 10 a loop of small gut became adherent to the suture
line in the pelvie peritonenm, in 1 a knuekle of small got
projected m the mddle of the suture Line through a small
openung and 1n 1 obstruction was due to a severe degree of
kinkng of the lower flenm, produced by trachon on the
ileal band durng suture of the pelvie peritonesl floor (3)
In 10 cases obstructions criginated m the vieimty of the

mua(hﬂ)—uw&mmﬁ-a:—nm-wﬂhdm

174 (right) —Tachain jor closery of Lt space wih (eremedian eslostonsy
31&3; eokom ta tomeum with exture.
W(MMW Iwﬁi‘ﬂﬂlﬁ.l Burk. 305467473 Apd), 1951 )

colostomy In five of these the amall gut became obstructed
by adhesions to the peritoneal aspest of the eolostomy wound
or to the edge of mesocolon stretehing forward to the colos-
tomv 1n one obstruction was due to strangulation of a loop
of ileum 1n & hernia through the eoloxtomy wound, m one
to herniation between the peritoneal leaves of the ilinc meno-
colon and in three to hermation through the narrow pen
toneal isthmos on the outer mde of the colostomy, the af
fected loop of xmall bowel paming through this gap and
becomung strangulated (Fig 173)

There were 25 obstructions within one month

after gpera
tion, The others oceurred zome months or ve

ars afterward.
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Recogmtion of late obstructions was easy, but disgnoss of
obstructions in the immediate postoperative period was often
difficult because of confusion with paralytic ileus. An 1m
portant distinguishing feature of obstruction wes the mnter
mttency of symptoms. Differentiation between the various
types of obstruction was usually 1mpossible climically

The 1mtial treatment usually consisted of gastric suction
and admstration of fluids mtravenously until a definite
decision was reached regarding the presence of mechanieal
obstruction. Once such a diagnosis was made, laparotomy
was donec Adhemons were divided, hermas reduced and
other lesions appropriately dealt with In no case was re-
gection of the gut nmecessary

Of four patients with postoperative obatruction who wers
treated conservatively because of errors in diagmoses, all
died, Of the other 33, all treated by operation, 3 died

The risk of obstruction of the pelvic floor might be min
1mized by suturing the pelvic peritoneum so as to bring the
upper serous surfaces into apposition and turn the free
edges downward, and by avording long eatgut tais to the
knots.

To prevent obstruction in the vieimty of the colostomy,
the stoma should be made in the left 1liac region rather than
m the midline and the lateral space should be closed. Even
with a left paramedian colostomy the left lateral space can
be closed by using a running stitech betweon the iliac colon
and the anterior parietal peritonenm (Fig 174) Closure of
the lateral space with a left iliac volostomy 1s usually done
by making 8 fair sized gridiron or musele catting incison
in the left iliac region, drawing the iliae colon through
this and pulling 1t downward and medially while the outer
edge of the parietal peritonemwm 18 retracted strongly lat
erally This opens up the lateral space and usually oreates
a fold of peritonenm running across it A purse strmg stitch
is inserted along the fold from the left edge of the wound
almost to the bowel. When tied, 1t effectively closes the

space

Relief of Colostomy Btricture by plastic operation, umng
a prineiple previously emploved for post-tracheotomy strie-
ture, 18 described by Dean B Beabrook?® (Portland Ore.)
TWhereas etiology and prognosis of stricture formation are

(9) West. J Borg. 60120.34 Jemmary 1951






P? -—aﬂnﬂ:pb:pluv (Ooarteay of Beabrook, D R.r West. 7 Burg #0120
anmary 1982

of operatiom (Oowrtesy of Bea-

piis of wousd after
t.ut.ng' B.: West. J Porg. 60 2024 Janwary 1951)
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almost conclustve evidence of local recurrence The diff
culty i management of these cases and the frequent heavy
dosage of narcotics requured suggest that earlier considera
tion of neurosurgery s indicated

Functional Results after Sphincter-8aving Resections of
Rectum for carcmoma, rectal prolapse, ulcerative eolitis or
polypoais coli wero apalyzed by J ( Goligher? (St. Mark’s
Hosp ) The 171 patients were treated by different types
of resection. They were studied with regard to scope of
excision as it affects the motor and sensory mdes of the
sphincter apparatus, objective effects on the component
parts of the sphincter mechamsm and quality of reetal
fanction.

Anterior resection was done on 120 patients, leaving &
rectal stump of 10 or more cm., occasionally 7 or 8 em,
above the anal ornfice. Although frequency of movements
was mncreased (decreased to two or three daily after several
months readjustment), apparently dune to loss of the nor
mal feeal reservorr, rectal fanetion was perfect

The nvagmation type of abdominoanal excision (Alaun
sell Weir operation), also an anterior abdominal resection
but carried somewhat lower, was done 1n 18 cases The ano-
rectal stump being much smaller cannot resdily be anas-
tomosed to the colon m the depths of the pelvis, instead,
by means of stay sutures attached to its upper end, it 18
mvegmated and drawn mmde out through the anus (Fig
178, A) The colon stump 1s then pulled down through the
everted anorectal atump until 1ts cut edge Lies oppoaite the
lower (really upper) edge of the rectal remnant, The edges
of both stumps are sutured together (B) The completed
anastomoss 15 returned to the pelvis through the anus (C)
and extraperitonealized from the abdommal egvity, a dramn
being brought ont extraperitoneally from the region of the
anastomosis through the lower end of the abdominal wound.
This is done 1n the Iithotomy Trendelenburg position so that
two operators ean work mmultaneously from above and
below In 14 of 18 patients, rectal sensation and control of
flatus and feces (mneluding liqgmid feces) were normal six
or more months after operation. Four patients had post
operative incontinence with regard to flatus and liqmd foces
but not to solid feces, presumably becanse the anorsotal

(2) 4no Boy Coll Burgeorns Eogtand 8:421430 June 1051
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Ten patients had fair control, but 10, although usually eon
tinent for sohd feces, never had a proper spontancous evac
uation. They had frequent small movements of hard feces
and sudden movements after taking aperients, with relative
wmcontinence The poor results were apparently due to the
hypotoms state of the sphineter musenlature and shortness
of the anorectal mucosa left by the operation

The “pull through type” of abdominoanal exesion was
done on five patients The anal mucosa 18 sacrificed. The
colon 18 pulled down through the anal oriflee (Bacon's tech
nie, Fig 179) and the sphincters are divided in the md
line posteriorly (Babecock’s technic) The patients had poor

119, Pull theoogh  trpe of abdomivounat excion. conclomlon of
L fizal eon Oonrmy f Goligher J (. Ann, ﬁ.uy 11, Bargeows
w i30Ty T

results, with negligible active sphincter contractron and it
tle control. Often the first mdication of a movement was the
feel of foces on the akin of the anal region, a atate probably
worse than that an orthodox abdominal colostomy produces

Total colectomy and partial excision of the rectum with
ileorectal anastomosis (Alayos operation) was done on si¥
patients with polyposia coll. Anatomically the sphmneter
apparatus i8 preserved 2s in anterior resection. Despite a
more liquid character of the feces, the patients wers cont
nent with regard to flatus and feces aix months later Even
tually stools diminished from 10 to 12 to 5 or 6 daily

Total colectomy and excison of the rectum with pull
through 1lecanal anastomoms was done on two patients
with unlcerative coliis The anorectal musculature was pre
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served but the mucosa removed Despite preservation of
the sphincter muscles, thers was jncontmence beeauss ree
tal senzation had been lost.

The following conclusions were drawn. The sensory func
tion of the rectum must be safeguarded by retention of an
snorectal stump (mth sts mucosk) ai least 6 em from the
anal onfice and preferabls 7-8 em. The sphincter muscles
must be retmmed undivided Low anterior resection 1s &
relisble sphineter saving operation for reetal carcinoma.
Of sbdommnl excistons, the Mannsel Werr mvagmation
tvpe gives the most satisfactorr results. In performing ree
tosigmoidectomy for rectal prolapse, a caff of at least 1 n.
anoreetal mueosa should be preserved. Although total eolse
tomy with ileoractal anastomosis 13 followed by anal eon
tinenes, colectomv and partial exeison of the rectum, with
drawing of the terminal ilenm through the rectsl stump
denuded of 1ts mueosa, are not satisfactory

Proctologic Manifestations of Oarcinoms of Prostate Ray
mond J Jackman and James R Anderson3 (Mayo Cln.
and Found.) review 27 eases of prostatic carcmoma that
had mnvaded the wall of the rectum obstracting 1ts lumen,
A common error was primarv diagnoms of rectal earcinoma.
Patients fell m three groups (1) 14 had prostatic earel
noma which prodnced an extrarectal mass that bulbed into
the rectal lumen and prevented passage of the mgmoido-
seope to its usual distance (2) 2 had prostatis earcinoma
that encireled the rectum eanmng an annular hourglass {vpe
of stricture, and (3) 11 had prostatic carcinomsa that in
vaded the rectal mucoss.

In yome cases only minimal arinary symptoms were noted.
Rectal obstruction became inereaxingly worse in zeveral
patients who had had orchiestomy or diethylstilbestrol ther
apy One patient had eolostomv as a palliative measure

HSometimes, when obstruction 15 qmite obvicusly entirelv
extramucossl, ngmoidoseopy will show an apparsntly nor
mal yeetal hning exeept for a narrowed ring of tisue or
s large, bulging mass aramg from the prostate. When m
vaded, the mucosa mav bleed easily or a fongatmg growth
will be seen In men with reetal eareinoma with anv unnary
symptoms, cystoseopy shonld precede radieal operations for
rectal lesions. Biopay of rectal lesions should be routine.

3) Am J Swerg 22801405 Aol 1082,
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Burgical Management of Congenital Malformations of
Anus and Reotum Report of 111 QOases Harry E Bacon
(Philadelphin) and Lloyd F' Sherman4 (Mlunneapolis) state
that imperfections in normal developmental pattern of
anus and rectum in the 6th 9th week of fetal lLife are re
sponsible for congemital malformations 1n this area. Ina
dence of abnormalities 13 1 5,000-10 000 births Of 111 pa
trents, 29% hed comecident congemitnl anomalies elsewhers
m the body

Anal anomalies such a3 stenoss of the anal canal and 1m
perforate anus result from improper absorption of the anal
plate i the 8th fetal week Abnormal ansl location occurs
with under or overdevelopment of the urorectal septum.

Rectal anomalies such as nonfistulous absence of ampnlls
or supra ampullary segment result from permstence of the
solid stage of either the ampulla or the supra ampullary
portion of the rectum Fistulous anomalies of the rectum
aro usually coincident with absence of ampulla or with anal
malformations The anomaly results from incomplete down
ward extenson of the mesenchymal urorectal septum or a
primary faflure of the cloacal duet to disappear

Diagnosis of anal stenoms and imperforate anus s nol
difficult. Diagnoms of absence of ampullary or supra-empul
lary segment of the rectum frequently with concomutant
fistulas in the former, is more difficult. ‘Inversion x ray”
with radiopaque marker over the anal dimple and the child
inverted usually shows the blind end of the rectum full of
air The njection of contrast mediums mnto a fistulous tract
alds diagnosia. If the child has had emergency colostomy
the distal colostomy limb ean be fllled with radiopaque ma
terial

If the anomaly has no vent for egress of feces some type
of decompresmon iz mandatorv With atenosws or a large
fistula, deflnite surgerv can be postponed and no diversion
ary procedures are nccessarv Anal anomalies including
occasional concomitant fistulas may ordinarily be eorrected
by pertneal operative procedures A partially persistent anal

(4) AM A Areh. Borr 84 331344 March, 1082
44
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membrane, may be excied completely or incised, with free
margms sutured to splincter ani musele fibers. Mural steno-
ais of the anal canal is most successfully treated by ano-
plasty Complete 1mperforate anal plates may be incised
with erucinte meisions, skin edges trimmed, or the tip of
each quadrant may be hghtly sutured to the spluncter mus-
cle Abnormally located apal canals can be transplanted to
normal location by modified Rizxoli procedure

Congenital rectal malformation usunlly requives transverse
colostomy  Abdominopermeal surgery 1s postponed untd the
child 1% at least 3

Of 111 patients, 64 had rectal anomahes, 62 5% with asso-
ciated fistulas 45.3% of the whole group had fistulons
tracts between rectum snd vagine The Riuzzoli method m
best for rectovagmnal fistulas Operative mortahiy for 108
patients was 64%

Anal Infections Enscountered in Gensral Practics reqmre
thorongh diagnostic evaluation and early treatment to pre-
vent chromic dissbling comphecations. Actually, 855 of ano-
rectal diseass ean be dingnosed by mapestion, palpation and
anoscopie examunation. Sigmordoscopre examuination to the
10 m. level 15 also an mmportant md.

Afaleolm R. Hill® (College of dled. Evangehsts) pomnts
ont that anal infeetions are caused by wmmvamon of anal doota,
glands and regional tissues by pathogenic bacteria, the re-
suit of fanneling of fecal materzal mto the ervpt (Fig 180)
Aicroscopy eonfirms the ympression that localized cellulitia
mvolving duet and gland structures usually constitutes an
early stage 1n the process, and invamon follows the micro-
scopie channel of the anal glands, Invasmion msy be through
local trauma, from obstruetion and distention of the glands
or indireetly, by lymphatis avennes.

In diagnosis, anorectal inflammatory dizerse falls mto two
classes, depending on the avenue of imfection (1) direct,
including flsswre . ano, abscess and fistulons dusense (Fig
181) (2) mdireet, meluding hepertrophy of enal papillae
and contracture or stenosis of the anus. Hemorrhoids, rep-
resenting anastomoses of systemie and portal vemns m the
rupportmg tisgues of the anorectal cutlet, are near the zna}
ducts and glands and therefore are also vulnerabls to m
fection. Secondarily, periphlebitis and phlebitix of thess vari

(5) Calverds Mol 750903 Avywt. 1951,



b46 GENERAL SURGERY

cose elements produce acute swelling, capillary congestion
and rupture with extravascular and intravascular thrombo-
sis (“strangulated hemorrhold”)

Symptoms of anal infection ineclude (1) alteration 1n bowel
habit, 1n which ease and completeness of evacuation and
the presence of protrumon or prolapse of tissue mass are
factors. (2) Bleeding suggests @ lesion in the lower colon,
rectum or anus. Anoscopic and mgmoidoseopic examnstion

lﬂo—dmlumllndcrygwﬁh ‘ftunnal  relathonsh| I.numﬁ’mrhcu
m;" de (Oourtesy of Hill, 3} Culifornts Med T8 69-0)’ At 051 after
..S;ﬁm o"))P Frovtology tn Geoeral Pracoes [Philadelphia: W . Macobers Ooat
pany

should be done (3) Pain 18 usually dull aching or throbbmg
but may be acute (4) S8welling of acute progresmve type
with pain and fever mdicates abscess Sudden swelling with
stinging pawmn around the anal margm indicates hemorrhord
al thromboms, sometimes associated with regionsal infection
(6) Purulent anal discharge mdicates fistula or malignaney
If permstent, praritus any, prolapsing hemorrhoids perineal
]aceration or mmilar lemons may be the cause (6) Loss of
weight, often accompames c¢hronio anorectal infections, 1n
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eluding chronic uleerntive colitis and fistulous disease Asso-
ciated with Jvmphopathia venersum.

Tussurectomy calls for surgeal removal of the uleer bear
ing area ineluding subcataneous gland bearing tissues, asso-
cated erypts and duets, hypertroplue anal papiliae together
with associated vaneosity and sentinel pile formation ex
termal to the lesion, with mstitation of dramage at the skin

posgibly formation,
wpralmator I8 (Courterr wl bl
Med, 15 £4-83 A 10515 after Sews 2 California
(Poiadetytis. W B Bamadert Oompary 196 ]J)P”"““l“" Oemenal Praction

margin. Partial posterior sphincterotomy relieves sphmet:
or
zpnsm postoper:]t:vely and lessens contracture andputancms
ecompanving the chronle mfect; gma ersp
duet or gland. o on uee i "
The longer an acute abscess about the ano.
rectal canal
allowed to ex:st, the greater the likelibood of tissne dcstru:
tion with mnsele damage. Early surgieal dramnage 1s far bet
ter than delav until pointing and spontanecus evacuation
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of pus T-shaped or elliptieal ineisions paralleling and cut-
ting the muscles are used, followed by scalping the abscess,
saucerization and bevelling skin edges, breaking up all loculL
This makes a complete fistula. Mucosal abacesses are prefer
ably opened by cautery Rubber tissue dramage s used.

In cases of confirmed fistula, prompt fistulectomv is done
after control of mfection. The primary opening of the fistula
is wsnally at the omfice of an anal erypt (Fig 181) The fis
tula may be incomplete (blind) or complete, wath the second
ary opening externally, snbmucosally or mn another organ.
Bince tuberculoms or cancer may attend these chronie
fections, biopsy 18 mandatory All diseased tissue is removed,
meluding the primery and secondary opemings and com
mumesting tracts with the related erypt, duct and gland
elements. Wide surgical and dependent drainage, removing
enlarged papillee and adjacent hemorrhoidal varicomty, 1
essential for umform healing Sphineter muscle fibers are
cut at right angles to the line of cleavage sinee sphincteris
preservation and restoration are important. Placing a seton
about a muscle bundle to allow for healing of large exca
vating wounds 18 preliminary to secondary incision of the
sphincter and removal of the seton This permits the re
mdual ghallow groove to heal progressively

KIDNEY

Mansgement of Urologic Aocidents in General and Gyne-
cologle Burgery 18 discuased by Hjalmar E. Carlson® (Kan
gas City, Mo) An inamon of the kidney during surgery
15 usually deliberate to help diagnose an unexplained retro-
peritoneal mass If the renal capsule is taghtly closed, with
mattress sutures over fat to control bleeding, no complica
tions should develop

Simple ineimon of the ureter should be approximated with
00 chromie catgut and the ureter drawned extraperitoneally
Healing of a transverse incimon in the ureter can be helped
by a ureteral catheter If a ureteral inmson is not recog
mzed during surgery profose dramage through the wound
will show damage to the urinary tract. If a catheter can be
passed to the kdney and a pyelogram obtained, the eath

(8) Bouth M J 441744749 Anguet, 1981
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In radical surgery on the rectum and to a lesser extent
on the female reproductive organs, some difficulty 1n urina
tion 18 caused by interference with nerve supply A reten
tion catheter may be used for a period of weeks MAlost pa
tients w2lt voud well after eight weeks and reseetion of the
vemcal neck is rarely necessary

Injuries to the urethra during surgery of the female gem
taha are not common and are readily repaired, injunes to
the male urethra may occur during the opening of a sus-
pected rectal abscess which mav 1n reality be a periurethral
abscess. Healing 1s spontanecus 1f no stricture of the urethra
18 present,

Alterations in Renal Funotion Associated with Burgical
Procedures Their Physiology and Management were studied
by Merrill W Schell” (Nashville Tenn.) He hsts 11 con
clusions regarding temporary postoperative renal abnor
malities. (1) Excretion rates of positive loads of Na, Cl and
water are very small mn man in the immediate postoperative
pertod especiallv n the first six hours. (2) With pomitive
loads of Na and Cl mn excess of the positive loads of water
Na and Cl urne concentrations remain low throughout the
first 80 hours after anesthesia (8) YWhen 1sotonic saline 13
given postoperativelv combined renal and msensible losses
of water from the body are relatively faster than the loss
of salt, more salt than water being retamed, malang NaCl
concentration m the retamed flmd greater than it was m the
mfusate and in plasma (4) The aforementioned relations
of the rate of excretion of water and of salt are the con
verse of those 1n normal patients (5) Contmuouna high rates
of tubular reabsorption of water Na and Cl, regardless of
various influences that tend to lessen them, are possible
ymmediats causes of some of these postoperative renal fune
tion changes (6) One hour of ether anesthema per se has no
significant effect on water or salt excretion. (7) Afferent
stimult of traumatic origin mav be an neitmg cause of the
renal functional changes (8) The anomalous renal func
tions mav exist after other forme of tranma besides sur
gerv (9) Temporarv increases 1n adrenocortical funetion
play a mgnificant part in postoperative salt and water re
tention. (10) Hormonal imbalance produeed postoperatively

(1) Am. Pract. 2 $88-881 October 1951
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the period of shock. (2) Regulate total fluds carefully o
that no gam 1n body weight occurs during anoria. (3) To-
tal flid mtake per day does not usually exceed 1,000-1,500
cc. 11 absence of fever, vomting, diarrhea or other unusual
loss. (4) Provide a high calorie intake and mfuse 15 per eent
glucose solution to reduce endogenous protem breakdown
and potassinm retention. (6) Use small quantities of plasma
(250 ce.) and serum albumin (10-16 Gm.) daily 1n the glo
cose to maintein blood volume and prevent excesmive flmd
loss mto extracellular spaces (6) Digitalization shonld be
carried out at the first evidence of cardiac enlargement or
pulmonary eongestion. {7) More severe cases of lower neph
ron nephrosis may require removal of mitrogenous waste
after 710 davs bv renal decapsulation, continuous gastrie
lavage, penitoneal 1rrigation or use of the artificial kadney
(8) After onset of diuresis 18 evident, water and salt must
be restored m adequate amounts.

Renal Function Btudies of Beverely Burned Patients, mn
volving 16 observations, were made on eight severely burned
patients with 16-80% body surface involvement by B W
Heavnes, Jr., Alichael E. DeBakey and F R. Denman® (Bay
lor Unrv) Flud intake was adequate to meintam above
100 ce./hour urmary output. Nitrogen retention did not oc
cur FElectrolytes, plasma and whole blood were used as re-
quired to counteract earlv plasma loss and later anemia.
Hematocrit readings were kept above 40% Blood pressure
was within normasl range and shock did not oceur

Observations meladed glomernlar fitration rate, effective
renal plasma flow, maximsl tubular exeretory eapacity,
plasma volume and thiocyanate space The fraction of plas-
ma filtered at the glomernlus (filtration fraction, per cent)
was obtamed by divaidmg the glomernlar filtration rate
trmes 100 by renal plasma flow

During the first 216 weeks after myury and starting the
second day glomerular filtration rate was usually above or
1n the upper limits of normal range, with a tendency to fall
to normal levels during this period. Repal plasma flow
showed no chapge from normeal, grving an increased plasma
filtration fraction because of increased glomerular filtration
rate with unaltered renal plasma flow These values tend to
reach normal about 214 weeks after injurv Shortly after

(8) Amn. Burp 134 €17-625 October 1941
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applicable variables apparently are (1) overhydration, (2)
wmereased thyroxin output, (3) hyperadrenalism, especially
desoxycorticosterone acetate, (4) pyrogemc response, (5)
hypoproteinem:a and (6) increased epinephrine activity On
the bass of this prelimnary evidence, one or a combination
of these variables wonld not explain the changes observed.
Nevertheless ono can conclude that severely burned patients
adequately treated exhbit a degreo of renal functional com
pensation compatible with complete recovery

Mechanism of Electrolyts Imbslance Following Uretsro-
sigmoid Transplantation 1s analyzed bv Jack Lapides®
(Umv of Michugan) because of frequent intermittent post
operative anorexia, nausen, fatigne and fever episodes and
occasional nitrogen retention, These symptoms are assccrated
with hyperchloremia and acidosis Studies included (1)
blood electrolyte studies, excretory pyelography and post
mortem examinations on patients and dogs after bilateral
ureterosigmord transplantation and (2) observations of
effects of rectal urme mstillation on eleetrolyte balance of
three patients with normal and three with abnormal renal
funetion,

Electrolyte studies of 22 patients showed 6 symptom free
and in electrolyte belance at all times. The other 16 were
m electrolyte 1mbalance, often with hyperchloremia (18
cases) and decreased carbon dioxide combimng power (11
cases), although blood urea mitrogen was normal and had
jntermuttent recurrent attacks of flank paim with fever
malaige naunsea and vomutmg Hyperchlorem:a was most
geverc 1n a patient with borderline renal funetion before
surgery Electrolyte studies of four dogs with ureterosig
mord transplants showed mmilar values.

Normal electrolytes exeretory pyelograms and chnioal
conditions were found 1n 28% of patients. Abnormal pyelo-
grams (either hydronephrosis or nonvisnalization of collect-
ing svstems) were encountered at some time postoperatively
in 77% The pvelographic disturbances were often tempo-
rarv ordmarily preceded by rocurrent intermuttent attacks
of flank pam and fever and often associated with hyper
chloremma and acidoms Hydronephrosis gometimes appeared
months and even years after operation, apparentlv the re-
sult of recurrent infection at the ureteromntestinal meatus

(P) Bary., Gynee &k Obst #3 €91 704 December 1951
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only functionmg ladney by dialyais through an isolated
mtestinal loop

Man, 86, had nght nephreetomy for infected hydronephroms, He
had anunie for 10 days, exploration of the left mde fﬁvu.led an
aplastic kidney A loop of small intestine 2.5 m. long was prepared,
and the two onflces were sutured to the abdominal wall. The left
aplastie krdney was able to produco some urine, During the next 46
days the aplashe kndnoy produeed 140 ml unne daily and exereted
00 Gm, urcn daily The blood urca rose steadily to 860 mg /100 ml
on the 16th day efter nephrectomy and daily perfumons throngh the
intestinal loop from the 16th to 18th day lowered this slightly By
treatment with the Kolff artfiaal kndney on the 10th and 24th day
the uroe was rednesd to 167 mg /100 ml On tho 20th day a new
series of perfuxions throngh the 1solated inteshnal Joop was per
formed. The blood urea level was kept at about 200 mg /100 ml
antil ehortly before the patient died.

The patient was fed intravenously with 1 L. of 40% dextrose daily
to which msulin, pemicillin and vitamins were added. Disruption of
the wound and wounnd hemo developed on the 20th day and
had to be sutured. Thrombi d ped elong the polyviny! eatheter
through which the intravenous flulds had been given. Multiple em
bol: appeared throughout the body, wncludmg the lungs and braun.
The patient dled after 46 days.

During the 10 days of intestinal perfuosion, from the 28th to 46th
doy an & of 86 Gm. ures a day wns removed dunng the 8-10
hours of perfumon. The blood ereatimine and mme 2a1d dd not 1n-
crease. Early dunng the perfumon the patient ahsorbed mueh water
and sodium chloride from the irngetrng flmd, Further absorption of
water was prevented by inereasing the cxmotic pressure of the rins.
ing flmd by the nddition of sucrose, dexiross or magneainm sulfate

This allowed the water to thdrawn, tho sodimm chlorida
was still absorbed. Edems, mgth use g~ 1 rémo;: ﬂul:;
n to & exed » water
Pkl speci et Amey
“d of 1.5 L. a dny ntestiz the aver
ago deily loas of 6 Gm. n:hthg Whﬂetl;
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sodium ebloride, 0-150 mg./100 ml, potassium ehloride,
040 mp./100 m! , calaum chloride, 0-28 mg /100 ml., and
sodinm bicarbonate, 100-200 mg /100 ml

ADRENAL GLAND

Surgical Treatment of Hyperfunctioning Lesions of Adre
nal Cortex. Waltman W alters? (May o Clinic) pomnts out that
recent developments in the phymology of the adrenal cor
tex have amded i the dingnosi and treatment of adrenal
cortex diseases. Metabolic studies and 1dentifieation of the
urinary exeratory products of the ndrenal steroids has fur
ther elamfled the pathologie physiology of adrenal cortex
lemons Twenty-seven complex steroid have heen isolated
from the sdrenal cortex. Deoxycortone is the most familiar
Tt affects prmepally the metabolism of salt and water and
1 used 1 Addison's disease Cortizone and tompound F of
Kendzll have an effect on carbohvdrate and protesn metab-
olism. Overproduction of these two hormones leads to dia
botes mellitus, negative nitrogen balance, musenlar wasting
weakness, osteopoross, thinmng of the skin and ecthymosis
Practieal methods are available for estimating some of the
exeretion products of these hormones m the unue. Com
pounds A and B probablv influence the metabolism of fat.
Obesity is one of the ontstanding features of some patients
with hyperfunetioning lesions of the adrenal cortex. These
hormones are part of a gronp, the urinary exerebion prod
uets of which are measured collectively as the so-called
glycogenie corticords or corticosterods

Androgemic compounds of the sdrenal cortex will some
times produce virilism. Overproduction of estrogens and
compounds which bave a progestaronelike sction is ocea
monallv seen m hyperfanction of the adrenal cortex, Patients
with virflism usnallv exerete a large amount of 17 keto-
steroids m the unne

There is no single svndrome charactenstic of adrenal eor
tex overactinty The sexual changes produeed by adrensl
cortex tumors ars among the most speotacular Surgery, it
possible. 35 the best treatment. Admmutration of adrenal

eortex extracts before, during and after oparation has pre

(1) Lawort 1271 235 e 2, 1982
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vented deaths from adrenal cortex msufficiency after re-
moval of these tumors

hepler has demonstrated the important part played by
the adrenal glands :n Cushing’s syudrome with and withont
basophilic adenomas of the hypophysis Subtotal adrenalec
tomy lias been done at Mayo Clime m 29 cases, with excel
lent remusston of symptoms o 19 Adrenal cortex insufi.
ciency 1n the :mmediate postoperative period has been ean
trolled by administration of potent adrensal cortex extracts
and, more recently, cortisone, which has alleviated the de-
layed symptoms of nausea, vomiting, weakneas, and apps-
tite and weight loas which have appesred mn some cases
two to four weeks after surgery

Burgery of Adrenals 18 done to remove neoplasms or to
sbolish fanctional aetivities whick are deleterzous, according
to Charles Huggins and Delbert AL Bergenstal? (Umv of
Chicago) Certamn adrenal cortical tumors have androgeme
effects (virilism) and occur exclusively i young persons,
others, which are rare, have estrogemo effects, and some
have corticoid effects (Cushing 8 svndrome) Bilateral adre-
nal cortieal byperplasia without tumor ean also cause Cush
ing’s syndrome Except for the sympathetic ganghon tu
mors which oceur espectalls 1 childhood and are often
highly malignant, the adrenal medullary tumor of impor
tance 1s the pheochromocytoma Symptoms are those of
paroxysmal or persistent hypertension, which 18 due to se-
crotion of ] nor-epinephrine or l-epmmephrine by the tumor
Lowerng of the blood pressure by the adrenergic blockmg
agent, piperoxan, and induction of a hypertenmve rume by
1njection of hiatamime are of diagnostic value

The authors prefer the posterolateral approach to the
adrenal gland, and pomnt out that the prineipal adrepal
vemn which is found on the anterior surface of the junction
of the middle and lower thirds of the gland must be ligated.
The most 1mportant factor in surgery 18 the anticipation, pre-
vention and control of postoperative adrenal cortical m
suffiieney With the availallity of desoxycorticosterone
acotate and cortisone, this has been greatly facilitated In
addition to the all important admumstration of adequate
amounts of these agents, other important factors are replace-
ment of blood loat at operation maintenance of blood pres-

(8) T A M A 147 101108 Bept. 9 1951
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sure during operation by ulow‘ ntravenous injection of
I nor-epiucphrine and avordance of mtravenous injection
of massive amounts of fliuds On the mxth postoperative
day, mamtenance dosage of cortisono acetate (375 50 mg
daily by mouth) is usually begun, supplewented by 24 Gm.
NaCl orally

Bilaters! partial adrenalectomy 18 effective an control of
Cuslung’s gyndroma secondary to bilateral adrenal cortical
hyperplasia  Subtotal bilateral adrenalectomy and total
adrenalestomy may be of some value in essential hvperten
mon, but too few operstions have been performed for
evaluation. In two patients with metastatic caremnoma of the
prostate, who relapsed after remismion induced by antian
drogerue control, results of total adrenslectomy ivere er
couraging When widespread and dstant metastases are not
present, excision of adrenal tumwors, cortical and medullary,
alleviates the symptoms.

EXTREMITIES AND SPINE

Ohronic Edems of Lower Extremities is diseussed by Fer
nando Martorellt (Barcelona) Edema 1s the mamfestation
of disturbance of interchange between intercapillary and
interstitial flmds. Interstitial plasma forms the bams of
fwds which pess through arteral eapillames, undergoss
changes due to local celinlar metabolim and 1s reabsorbed
primanly by venous capillaries Bubstances of coarser mo-
leculer atructure and msoluble foreign hodies cannot enter
the blood withont punfieation. They travel through the
lymphaties which empty into the venous Avstem, passmg
through at least one lymphatic ganglion where they are
partly transformed and xome rotrined. Interstitial plasma
which enters by the arterial route leaves through both
venous and Iymphatic rontes For this reason edemn has
two fundamental causes disturbance of venous cireulation
(va)nom edema) and of lymphatic eirenlation (Iymphede-
ma

Venous edema is distal, depresxible and easil
by recumbenev It often causes dermatitis, plimr:g?acti?c};
and nleers. Cauzes are deep valvular insufflmeney (essential

(4}  Anglology 2:¢34-4€0 Decwnber 1051
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or postphlebitic), venous%obliteration and, rarely, a con
gemtal or acqured arteriovenous fistula, Postphlebitic ve
nous insnfficiency 18 characterized by a bland distal edems
which 15 reduced by recumbeney, 18 absent in the morning
and inecreased at night Feet are cold and shightly eyanote
and patient has sensation of weight i the extremities. In
nncompensated venous obliteration, edema jincreases on
walking whereas 1n valvular insuffciency 1t decreases, Treat
ment of the latter by deep Iigation usually mereases edema.
The best treatment for venous edema without complications
is use of an elastic stocking and observance of a mode of
Living that will not encourage stams.

Compared with venous cdema, Iymphedems 15 less com
mon, harder, scarcelv depressible less reducible by recum-
beney, with total or rhizomelic localization It 18 divided 1n
to conpgenital, essential and secondarv tvpes In simple eon
gemital lymphedema there 1s swelling of all parts of the leg
of neither familal nor hereditary charscter The genersl
condition is good and no mflammatory or neoplastic eondi
tion interferes with lymphatie drainage The onlv efficacious
treatment 13 exclmon. Essential lymphedema begins slowly
on the foot or heel of one mde, progresses to the top of the
leg and results m progresmive deformutv It 1s usually found
in young women and may origmmate from some endocrine
factor Treatments indicated are Jymphangioplasty and de
limiting cutaneouns plastic surgery Secondary lymphedemas
include those of a tuberculous, neoplastis, postphlebitic or
postlymphengitic nature

Venous edema and lvmphedema favor streptococcic mfec
tions, which provoke fibrous hyperplamia of the skin sub-
cutaneous cellular tissue and aponeuroms Finally the ede-
ma is converted into a fibroedema, an 1rreversible process
wreducible by recumbency and correspondmg in part to
elephantisms. Among leg edemas of surgieal mterest is the
avndrome of ervthrocyanoid Iipedema, an orthostatic edema
with adipomity of legs formmg a supramalleolar ischemia
with eoldness, cyanosis and ulcers This oceurs only In
women, 1s alwaya bilateral does not involve the feet and
usually appears during pubertv ILmmbar sympathectomy
cures the uleers, improves the color of the imbs and raises
foot temperature but only slightly reduces size of the leg
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of breakdown and mfection in the hospital was 18% and
mncidence of recurrence after leaving the hospital 27%—
a net total of 37% failures for the primary elosure operation.
The technic mcluded exeision of the entire pilomidal smus
with conservative removal of skin and surrounding fibrous
and fatty tissue. Flaps composed of gluteal fagcia and mus-
cle were elevated bv sharp dissection from the posterolat
eral margins of the sacrum on erther side and were sutured
together mn the midhne and to the postsacral fascia or
apopeurosis with catgut. In most cases a continuous sub-
cuticular suture of steel wire closed the wound.

Cauterv and scalpel excision with packing was ased m
45 cases, but healing time was long averagmng 129 davs,
and recurrence rate was 33%

Alarsupiahization was used 1n 127 cases Average hospital
stav was 6 3 days compared with 15 days for prumary elosure
and for excision and packing Average period of healing
was 43 davs. Over-all cure rate was 84%, which conld be
improved considerablv bv omussion of cases of recurrence,
particularly those i which suture material was retained
from previous operations. Recurrences were small in mre
and generallv not troublesome.

Tecies1c.—The sinus 15 lud open for iats foll length, the skin 1n-
eimon bang made as elose to the pudline as possible. Anv lateral
sinns traets or pockets are Imd o] also If this eannot be done
throu;;h the same skin inewion, a T or Y extenmon 13 made.
ehromieally infected granulation tissne and hair nests are euretted
out, any septums or lateral pockets are opened and the mnus [mng
ig euretted down fo 1ts base of rather flrm scar tissme. Overhanging
skan edges are excwed conservatively It 15 pot neceseary to exase
eompletels the fibrous portion of the mnus wall smee thns hmue
must regrow in auy event in the course of heahng (Fig. 182) Skin

are then sutured down to the laternl margins of the sear tissue
mf the mnus so that the wound is eonverted mto a saucer or
groove, with the fibrous wall of the eanity only at the bot-
tom. Plan eatgut (00) 15 used and left n place four to aix davs,
which is long enough for the lateral skin margins to adhere. An
10doform pack placed in the wound =t o on usuallv Joosens m
two or three davs and ean be removed, after whieh u<e of antiseptie
rnrations or wet drexunes mav be helpfal in treatment of the larrer
defects of the marsupialized mnus (Fig 183) for the smaller de-
fects, duily showenng and a plain gaurs dresung suffiee.
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subject acted as his own eontrol Tilting to a 60 degres
head up pesition after 100-150 mg meperidine mtravenously
inereases neidence of circulatory collapse from this postural
change. Incidence of circulatory collapse from tlting s
much lower after mependine than after morphine m sub-
Jects past 40

Studies of other effects of meperidine intravenously sug
gest that the drug liberates histamne, for a wheal and flare
apponred along the ven used for the injection The effect
could cause vasodilatation and explain the erreulatory col
lapse durmng tilt. Collapse was gradual over a prolonged
period, auggesting gradus) pooling of bloed m dependent
parts of the body together with incomplete compensatory
constriction 1n regions where such reactions ordinarly take
place In contrast, spontaneous syneope before admnistra
tion of the drug was evident onlv 80-90 seconds befors ayn
cope, suggestng a sudden “break’ m compensation—prob-
ably rapid dilatation of previously constricted vessels

The authors feel that intravenouslv administered meperi
dine is reasonably safe in normal individuals.

[The authors make the pertinent é:-olnt that the drug must be infected
slowly Intravenously in order to avoid hypotension. Unfortrmately with in.

g tse of meperidine (demerol®) intravenously as an adjuonet to
nitrons oxide ancethesis there is Meressing tendency to mject relatively
ln&“ doses rapidly with resultant significant hypotension even when the
patient fs in supine borirontal position—Ed.]

Comparison of Effects of Morphine and Barbital on Vol
ume Distribution of Potassium vwas made by Russell A. Hug
gins, Richard A. Seibert and Alpha R Bryan3 (Bavlor
Umiv ) Although volume distribution of potassium 1n dogs
anesthetized with sodmm pento-barbital or with morphme-
sulfate falls within the same range, several signifieant, dif
ferences between the two groups were found (table)

With morphinized dogs, the average number of cubre
centimeters per kilogram KOl that could be infused 18 s1g
nifleantly less less potassinm was taken up br tissues the
P wave disappeared at a lower plasma potassium level, and
for volume distributions equal to thosge in barbitalized dogs
intumion had to continue unt:l auricoventricular block oc-
curred. As death from potassiom is cardiac, 1t follows that
morphine must increase susceptibility of the heart to potas-
sium 10ns

(3) Am. J Physol 168 33-38 Junmary 1953,
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When the vagi are cut in the morphinzed dog, the P
wave does not become intermuttent adequate volumes of
distribution are obtmined 1f infusion 18 stopped when the P
wave disappears, plasma potassiam level 18 higher and more
can be mmfused. State of tonus of the vagus 1s therefore im
portant 1n controlling response of the lLeart to potassum.
One explanation given 1s that the potassium 1on may in
crcage sensitivity of tissues to acetylcholine

Narcotics in Preanesthetic Medication Controlled Study
was carried out on 558 patients undergoing anesthesa with
ether, cyclopropane or thiopentel sodium by Ells N Cohen
and Henry K. Beecher? (Harvard Med School) Three pre-
medication solutions were prepared so that each 2 ce. vol
ume contamed (1) 15 mg morphine sulfate and 06 mg
atropine sulfate (2) 90 mg pentobarbital sodium and 06
mg atropme sulfate, or (3) 06 mg atropine sulfate These
were admimstered snbeutaneonsly on the bams of 2 ce solu
tron/70 kg body weight, usnally 40-80 minutes before indue
tion of anesthemia All agents were admunistered as “un
knowns" and therr effects characterized without knowledge
of which one had been given

Average wmduction of anesthesia twas not influenced bv
premedication with either morphme or pentobarbital The
time required for msertion of the endotracheal tube was the
same with all three sclutions In addition, 47% of the time
the anesthetists were unaware of pressnce of morphine m
the premedicating solution Moreover thev mistakenly
thought 34% of the atropme ¢ontrol group had been pre-
medieated with morphine, when the patients were evaluated
independently of the characteristic eye mgns Depth of an
esthesia as indicated by venous blood levels of eyeclopropane
and ether and obzervations of milligrams of thiopental so-
drum requred/minute showed no fmportant and few mg
nificant differsnces with the three premedicating solutions
Blood oxygen saturation and carbon dioxide elimmation
were satisfactory 1n the patients studied

Preoperative nentral questioning of the patients showed
that morphine was shightlv more effective (6%) than atro-
pine alone 1n reducing preoperative excitement and also in
producing & sleepv state preanesthetically Likewise thers
scemed to be a little leas exertement under morphine than

(4) T A M A 147:1604 1088 Dec 2 1051
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meffective Heart rate was slowed. There was no effect on
blood pressure unless 1t was depreased by the opiate, when
the antagomst caused a rise There was evidence of some
awakenmg produced by n-allyl normorphine, but it was not
remarkable

N-allyl normorphine was wmeffective 1n combating depres.
mon prodaced by pentothal® eyeclopropane or ethyl ether
Ammal experiments suggest that 1t should be equally effec
tive agamst depression produced by codeme, dilaudid,’
methadone and metopon as that produced by morphine or
demerol.®

Therapeuntieally, the drug appears to be of clinical value,
particularly for mild or moderate depression dus to opistes.
The valne of this antagonist 1n treating an overwhelming
depression due to opiates 15 unknown, mince repeated doses
had a decreamng effoot and there was a sugpestion that
thev might cause further depression The snthors suggest
its use in treatment of the cireulatory collapse that is some-
times seen after admimistration of morphine and demerol,®
particularly m elderly patients, and to stimulate an overly
depressed mother and baby just before delivery

(It fa hoped that the avallability of such & potent antidate will not hreed
carelesaness in the use of narcotea—FEd.]

Influence of Analgesics, Dromoran,® Nisentil® and Mor
phine on Pain Thresholds in Man were studied by Robert E.
Lee and Carl O Pfeiffer? (Umv of Illnom) m 10 tramed
subjects with the warm wire algesmmetor and the tooth
algesmmeter The warm wire algesumeter consisted of &
Nichrome resistance wire (crimped to provide a tap for ap-
pheation of the stimulus) 1 series with & millismmeter 2
rheostat and a source of electrieal current The tooth algem
meter provided an induced intermittent current as a se¢
ondary céil was moved toward a rotating primary coil

To prevent confusion of touch with slight pam, the five
spots on the forehead to be used for the test were touched
with a cool wire the warm wire was then appled to the
pame five spots After the subject had been touched five
times with the warm wire he reported the number of pam
#ul stimul; he had percerved The current was de
nntil only three and finally two or less paintul stunuli were
percorved with flve applications of the wire The forehead

(7) 3 Appl Phyuol 4 193-198 Beptember 1851
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group II, 100 mg dramamine® orally an hour before sur
gery and 25 mg mtramuscularlv four hours after, group
1, no dramamne® at any time

Table 1 lists mnuidence of various tvpes of reaction for

TABLE 2—Incivexce oF REACTIONS ACAINST METIOD OF ApMINSSTRATION
or ANGTHEIL

Guoor I Grour J1 ‘ Gaoor IT
3
T ] Reactions | 1oL | Reactioas | T F Reactions | Zot
Spinal 0 9 (1} 6 2 10
Inhalatlon 2 12 3 13 0 n
Intravenom 0 7 1 7 0 2
Reglonal and
Jocal 0 1 [ 2 0 2
Combiatlons | 5_ | 2 | § | = | 4 |5
Total 7 50 9 50 6 50

each group Table 2 correlates ineirdence of reaction against
method of edministration of anesthema for each group
studied Dramamine® admmstration did not significantly
affect incrdence of nausea retching and vomiting associated
with elinical anesthesia

INHALATION ANESTHESIA

Ooncentrations of Oxygen, Nitrous Oxide, Nitrogen and
Ether and Thejr Oorrelation with Certain Physlologio Varl
ables during Surgieal Anesthesis in Man Roger W Ridley,
Albert Fauleoner, Jr., and John E Osborn® (Alayo Clmc)
studied 10 patients bv means of an acoustie ges analyrer
and other instruments

Average ether concentration at the time the peritoneum
was opened was 116 vol. %, range being 7 17 Average con
centration when 1t was closed was 73 vol. % (27128)
Average of the highest values for the 10 patients was 172
vol. % (117 25.2) Manv factors mfluence concentration of
ether vapor delivered to the patient The most important
18 the ether dial setting It was apparent that changes in
the dial are quekly and substantially reflected by changes
m ether concentration delivered to the patient However
concentration cannot be accurately estimated from the dial

(8) Ansstbesiology 1t 170 198 MWy 1081
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L Bengle, Jr, Chestoer M. Jones, Robert R. Lmton and
Henry K. Beecher® (Harvard AMed, School) Serial Liver
function tests (bromsulfalein retention, serum bilirubm,
prothrombin time, urne urobiltnogen, serum alkalme phos-
phatase) were performed preoperatively and 1, 3, 5 and 10
davs after operation. Sixteen gastreetomy patients with no
history or eliueal evidence of liver disease served as nor
mal controls. Twenty two interval cholecystectomies pro-
vided a common operation with likelthood of concurrent
Lver disease Thirty five operations for relief of portal by
pertension with bleeding esophageal varices formed & groap
with demonstrable liver diseass

Postoperative abnormalities in Liver function tests cor
responded to type of operation and degree of precperative
liver diseaso After gastrectomy almost every patient showed
bromsulfalein retention ranging up to 28% After cholecys-
tectomy, bromsulfalein retention was greater and, partien
larly after common duet exploration more prolonged, with
peaks as hugh as 64% With these operations, abnormalities,
though shight, appeared 1n other hiver function tests in 50%
After shunt operations, extenmve changes oceurred n all
liver function tests

Age, duration of operation or anesthesia did not appear
to affect the degree or duration of postoperative liver func-
tion test abnormalities No mgnificant difference was found
between ether and eyclopropane in their effests on Liver
function tests

Oxygen Dissociation Ourves of Whole Blood in Presence
of Anesthetic Gases F J Prime?! equilibrated samples in
tonometers with mx gas mixtures containing varving quan
tities of oxygen, smtable tension of carbon dloxide and the
anesthetic gas under consideration. In the case of ether,
nitrogen saturated with ether vapor was added to the oxy
gen and carbon droxide to bring the mixture to atmospherie
pressure After equilibration at 88 C the blood and the gas
in contact with 1t were analyzed for oxvgen and carbon

dioxide From the results, sets of three curves were drawn
for the control mixture and each of the three anesthetio
agents used (Figs. 184 and 185) Each curve ropresented the
mean of four determinations

9 Ann, Ewr 138 145 163 Februry 1052
gl; Brit. J Amssmth 23 171170 July 1951



INAALATION ANESTHESLA 578

No shift was apparent in the posmtions of the curves m
comparison with the control, although sllowance mmust be
made for the margin of experimental error which was mach
greater than 565 Nevertheless, 1t could be concluded that

nq
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Fig. 184 (top)—Oxygra dhwooition corvwe of whols blood squellibeated
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Fir. 185 (botton) —Osygen dimoctation cutves of whale hlood with
ndc-ﬂm-hmdhdmudm -t
[§ ol P J Brit J Amath 23 ITIITE July 1951)

the anesthetic gases had no effect on the oxygen dmssooration
curve of blood that was phymologieally mgnificant.

Renal wnd Hepsile Blood Flow, Glomernlar Piltration
Rate and Urinary Output of Elscirolytes during Oyclopro-
pane, Ether and Thiopantal Anestheriz, Operntion and Im
mediats Postoperattve Period. Mensurements of glomerular
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filtration rate (ulm elearance), urinary sodium, potassmm
apd chloride ecxcretion renal blood flow (sodum pars
ammohippurate clearance) and estimated hepatic blood
flow (bromsulfalemn method) were made by D V Habd,
E M Dapper, IL ¥ Fitzpatrick, P Lowrance, C MeC
Smythe and 8 E Bradley 2 (Columbia Univ ) 1n 34 sabjects
before and during action of meperidime cyelopropane, ether
or thiopental anesthesin major surgical procedures and the
immediate postoperative period

Invariably meperidine (100 mg gven subcutaneously
to seven subjects and 50 mg to one) greatly depressed
urine flow and excretion of electrolytes. Urinam concentra
tion of the clectrolytes usually mereased Glomerular filtra
tion and renal plasma flow decreased due to mtrarenal vaso-
goustriction,

Genoral anesthesia with ¢iclopropane, ether or thiopental
evoked a much more stmking vasoconstrictive response mn
both the hiver and kidne) 1 association with & fall mn filltra
tion, urinary concentration and excretion of eleetrolytes,
and urme flow As a rule output of electrolytes and water
decreased more than filtration, indieating relative angmen
tation 1n renal tubular reabsorption Operation had little
additional effect. All values returned to or almost to control
levels shortly after termination of anesthema, which sug
gests that postoperative retention of water and salt mav be
due to tubular dysfunction.

Effect of Diphenyl Hydantoin (Dilantin®) on Ether and
Peontobarbital (Nembutal®) Narcosis was studied by A. van
Harreveld R J Foater and G D Fasman? (Califorma Inst.
of Technology) Animals were made spmnal by Ligating the
dura at the tenth to the twelfth thoracie vertebrae Dilantin®
and nembutel® wers 1njected ntra arterially in order to di
lute them 1n the blood of the eireulation befors they reached
the heart, and ether was given bv inhalation

Aimimal ether concentration i the blood necessary to
parcotize knee jJerk was determuned at 10-156 minute inter
vals. In two experiments, such determnations made over
two hours showed that this concentration has a tendency to
merease slowly and gradually with time The first two de-
termmations made after mjection of 50 mg dilantin®/kg

L3 Sargecy 10 241 185 July 1081
5:; Am. J Physol 186 718 721 Beptember 1051

-~
)



INg,
body weight Lave Valney abogt 409, loswer thap the contre]
on co. t 0

ter th, , the t SUDprexy
knes Jerk Morepgag 3gain ¢4 Feach tp, Origina) levep after
abopy an hopy The Sreatest dcpl‘esaxon of the concentratxon
Way not Teacheq 1mmodiute1y aftor Meetion of dilant;pe
r It Wax n,

but 0 Mmuyteg later Tising ¢ effect of
dilantine on ¢ rcotzzmg eth Concentry, 8§ of
relatxrcly Short tion |, ot ove 90 Dinutey) n de
] o trat,, to Ot1rg Imnee Jerk dyg to
ad tratyo tn® v, “ 3 2¢ Altbough ilan
* en 25 Litt]e effect Spinga} reflax actmty, i
Potentyq, t ‘¢ effeet of ether Dpo
the they at the g 1 € effects of ether apg dilant, e
re ¥e gng depoly tion 3y an 1mportans factoy
in ¢ ot1e effeet of other o, centra] o ndyet,,
Rtobarh, ey a ed untj) ke was gy
but 880d Utually 65-8 e /kg Prodyeeq thig effact
In ¢ Crimenty, kneg Jerk g, check, ery mm
Utey 5, honry after pentobarbxtal te
Dunng this tim, 2 shght and grq Creagg v Serveq
Slow on of 50 mg dilang;,e d 1 era] e-
diate effe oR hejgh¢ of kneg Jer, OWever, o £ Utey
after 1 e © roflex con 1B of the quadncepa
ugg) d Toticen)) D, @ next gy
Mingtey the ex ontmot!olu Came erthe Tger o Te
gmal heighy f o, etion Duubhng or
eren 12 the gty doge ntin® Pro.
duceq th effect ¢p the dee v Dareotipeq kneq Jerk
One of e Srimen ty a8 thope e¥idenag of
Potengyaq, ! tobarbxtal nare dilangyy, o ‘Polgy
izatmb of hitt]e Portance 4, t NAreot;q effect of
tobary, Fiheq gy the Combingg depol, 8ctign
of th)y comt;l' d ang op dilantyy, clent ¢4 g
kneq Jerk
Vengyy ibl'ﬂlat!on Follo pid p, Alvegla,
bon Dip Conegpy ton wv:i;nftudxed br g p rowy,
-Trl} an Fletcher Millors (Umy p Mumesota)
Wy e 30 »
80dj rmlmm n&nr;r:m?:m%ruchmf T Tay lslgu/e}xmm: Ll;;]g
SOlnevteq in opey atem 1, o L. *Piromets,. eontaxumg 30%
dxcrxidein OXypen nndwﬂghgeduoutokwpasL Tobbey
ety bag Bterpogeq 2 SPiromeg ey d tl'ncbeotomy tube,



578 ANESTHESIA

wmn dosages of 10-60 mg /kg body weight. Subsequently, the
individually standardized doses of epinephrine were myect-
ed Soven of the eight anfmals exhibited ventricular tachy
cardia and two died of ventricular fibrillation.

In four additional expermments, 1 Gm. procame amide
(60-140 mg /kg ) was given intravenously 15-80 minutes be-
fore induction. After mjection the normal ECG eomplex
showed pronounced depression of the RS-T segment and 1n
creased amplitude of the T wave In the emumals which re-
ceived larger dosages, bundle branch block and ventricular
tachyeardia were observed Equilibration m deep surgeal
anesthesia with eyclopropane was then achieved. In the first
anmimal, when the standard dose of epimephrine waa mnjected,
ventricular tachveardia occurred and was immediately con
verted to ventricular flbrillation In the other three an in-
jection was made containing 5 gammas less of epmephrine
than the mdividuallv standardized dose, ventrienlar tachy
cardie occurred which was of longer duration than had
been present after the control mjections of lsrger amounts
of epinephrine

Eloctrocardiographie tracmgs were made of 43 gyneto-
logie patients anesthenized with cyelopropane As premed:
cation, 24 were given procawmne amide orally (10 Gm. one
hour before induction of anesthesia), intravenously durmg
anesthesia or by a combination of both routes with a maxi
mal dosage of 20 Gm. Those patients who recerved procaine
amide orally were also given scopolamme (02 or 08 mg)
about half an hour before mduction of anesthesa, All oth-
ers received scopolamine or & morphine-scopolamine combt
nation. Average age was about 60 and age distribution m
the controls was mmilar to that of the group which was
given procaine amude Premature ventreular contractions
occurred 1n 14 and ventricular tachycardia was observed
1n 14 of the 24 patients who received procaine amide Ths
ineidence of ventrieular irregularities was not mgnifleantly
different from that of the control group

Procaine Amide for Prophylaxis and Therspy of Oardito
Arrhythmiss Oceurring during Thoraclo Surgery Samuel L
TJoseph, Martin Helrieh, Herbert J Kayden, Loms R. Orkin
and E A. Rovenstine? (New York Unrv ) admmistered the
drug to 22 patients. A control series conmsted of 25 patients

(7) Suwy., Goec. & Obwt, 93 7530 Joly 1881
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and mtubation, admimstered m two to four minutes. For
the additional 1.0 Gm. injected during thoracotomy, divided
doses, regularly spaced during the interval required for this
pert of the surgical procedure, are recommended. Procains
amide was uniformly useful in treatment of ventrieular
arrhvthmias. Because of the transent hypotension occason-
olly produced by moderate doses mjected mntravenously,
an mitial scouting doge of 200 mg given in 60 seconds 15
recommended for therapy This may be followed, 1f required
and 1f pronounced hvpotenston does not oceur, by 500 mg
doses given in two to four minutes.

[It Is evident, at lesst, thar the “protection™ aff Ine amide
is not so outstanding that thers is no debate as to Hs e?ecurenen.—m)

Comparison of Effect of Pituitrin,® Pitocin® and Ergomo-
vine on Oardiac Rhythm during Oyolopropane Amnesthesia
for Parturition Lmcien E Morris, Madeline J Thornton and
John W Harris8 (Univ of Wisconsm) made electrocard:
ograms of 103 obstetric patients before and after intramus
cnlar admimstration of 1 ee. pitwitrin,® pitoein® or ergono-
vme during eyelopropane anesthesia. Evidence in the statis
tieal evaluation of the observed ecardiae irregularities did
not substantiate the bhypothems of speeifle mcompatibility
between prtuitrin® and eyclopropane

Records of 18 of 21 patients with irregularities of ven
tricular origin showed obstruction and cornsequent hypoxis,
which may have been present but less pronounced in some
of the other eight. Generalized hypoxia 1s & frequent ssquel
to pituitrin® because of retching or active voruting and
consequent mechanical interference with respiratory ex
change It may therefore be wise to avoid administration of
g substance whichk may increase incidence of obstruetion
and generalized hypoxia and also cause coronary constric
tion and myocardial hypoxia.

To discount the effect of obatruction, results were soreened
by deleting all cases of obatruetion noted after admmmstra
tion of the oxytocic In these selested groups only one 1r
regularity occurred among the 12 patients who received
pitocin,® whereas of 44 in the pitwitrin® group 26 exhib-
ited irregularties. This suggests that pitmitrin® be avorded
1 favor of a potentially less hazardous oxytowmo

(8) Am. J Obet. k Gymea. 63 171174 Janoary 1983
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opposite the level of the interspace of the fourth and fifth
cervieal vertebrae (Fig 186)

The epiglottis of the mfant is a considerably different
structure from that of the adult, 1t 18 relatively longer, sff
and U or V ghaped, whereas in the adult 1t 18 more flexible

BASE OF SKULL

ey

norfru FETUS
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——CHILD AT BIRTH

186 —Rahtion of aperture of larynx to Il and sertebenl coloxn
(C::‘r(my of Eckenbofl J E[mAn-d.bedohg 2o Jqu 1981 )
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RICOID CART
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—Iofant and & m -nml secticn. (Courtwy of Eckewhof
"‘ i Anesthesiclogy 13 col—uoh.'"u'}y

and tends to be flat. It also assumes a diffsrent sngle m
relation to the anterior pharyngeal wall, approximatmg a
45 degree angle from 1t. The epiglottis of the adalt hes
closer to the base of the tongue
As indicated 1 Table 1, with advaneing age, mereass mn
Jength of the vocal cord is accomplished almoat entirely
~ the ligamentous portion In the infant, sbout half the voeal
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TABLE 2—Inteavar CocuMrenence or Laxrnx ann Tracima
ot CriLome®
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TABLE 3—Errecr or 1 Maw Umromu Epraus ox Reovane
ECTIONAL AREL OF Laryax ar Cricom

guuc:;n;ln An.;’, l‘!‘m 1r ] Mw Drxnss
Tl | i o e
4 126 314 75
5 196 71 64
[ 283 126 555
7 386 196 492
8 502 283 415
9 633 316 290
10 786 502 3562
12 1130 786 304
14 154.0 1130 267
16 2020 1540 224
2 3141 2590 190

aricoidal space, then slowly withdrawn until the arytenold
cartilages appear into view, elevation of the epiglottis may
be facilitated. Rlevation of the tip of the blade and alight
forward movement will then usually result in good exposure
of the vocal cords

Passage of the endotracheal tube between the cords may
be impeded as the econcavity and slightly mferior anterior
attackment of the cords may offer points for mmpingement
of the tip of a curved tubs In blind tracheal intubation
alight flaxion of the head may permit easy advancement
of the tube This causes the tube to move posteriorly, thus
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one patient laryngoscopy resulted in slowing of the rate.
In another, bradycardia occurred with passage of the endo-
tracheal tube through the nose As anesthesia was deepened
to second or third plane, changes m blood pressure and
pulse rate meident to larvngoscopy and tracheal intubation
became less prominent. Average increase mn systolie blood
pressure was only 16 mm. Ig, m diastolic pressure, 10 mm.
Cardinc rate was inercased an average of 13 beats/mmute.
Cardiac arrhythmia was not noted during laryngoseopy
Abnormalities of rhythm developed in seven patrents with
tracheal intubation, six of whom were Iightly anesthetized

All eirculatory responses appeared to be mdependent of
anesthetie agents used and were unaltered by omission of
curariform drugs. The most :mportant factor appeared to be
depth of anesthesin. The 1ncreases of pressure sometines
were of conmderable magmitude, systohc pressure rises of
80 or more mm Hpg were recorded in four patients It seems
advisable, therefors, to use diseretion 1n performing tracheal
wtubation during verv light anesthema Carbon dioxide re-
tention and anoxia could be ruled out as a factor in produe
tion of the rise in blood pressure and pulss rate In an ex
periment designed to confirm ths several patients were
allowed to remain aprere for a period longer than that usa
ally required for tracheal intubation. Changes mn blood pres-
sure and pulse rate were msigmficant. When artifleral ven
tilation was resumed and larvngoscopy accomplished later
the typical pressor response appeared.

VENTILATION

Olronlatory Effects of Raised Airway Pressure during Oy
clopropane Anesthesia fn Man Although the effects of m
creased 1mtrapulmonary pressure on the cirenlation of nor
mal, conscious men have been carefully studied, knowledge
of the changes resulting from raised sirway pressure in
anesthetited man is virtually lacking In amimals studied
under general anesthesia, arterisl pressure declimed more
in response to raised airway pressure when anesthesia was
profound than when 1t was less deep Henry L Price Ben
ton D King John D Elder Benjamin H. Libien and Robert
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D Drpps® (Umv of Pennaylvania) therefore studied 12
patients under eyclopropane anesthesia
Mrrnoo—The effects of raued alrway pressure were observed
while the subjeet was conselons, after which anesthesia was indueed.
Depth of anesthema was incrensed rapidly mith eyeopropane, a
ed endotrachen) tube introduced, the inflated and the mrway
pressnre rmsed for the second time. In mne patients & eatheter was
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Introduced 10to the nght atninm, superior vena eava, innominate vein
or internal jnguiar ven

There was no conmstent effest of cyclopropans anesthesin
on arterial pressure or heart rate, but intrathoracic venous
or right atrial pregsure was increased conmstently (average
of 125 em. water) A smaller rize was recorded doring lesy
profound anesthesia

In conseious personsy sirway pressars of 2225 am. water
cansed (1) a sharp, small rse 1 systohe, dunstohe an
pulse pressure which last?d—l-?-aecond:, (2) decrense

——
€(3) 7 Glin. favest. 30 124312
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three pressures which becamo maximal 1n 6-10 seconds, snd
then (8) slow return toward control values (Fig 188) With
release of airway pressure there was (4) & sharp, shight de-
crease 1 all values, followed by (5) an “overshoot” which
reached a maximum mn four {o seven meconds In hghtly
ancsthetized subjects there was no tendency for arteral
pressure to return toward control values while airway pres-
sure was elevated “Overshoot” was absent m five and mum
mel m four During deep anesthesia m no subject was pulss
pressure depressed when airwa) pressure was raised. In
two patients systolic and diastolic pressures decreased shight
Iy Again, “overshoot” was absent. Reductions m systolls,
dinstolic and pulse pressures following increase in airway
pressure were all greater 1n the conscious than the lightly
anesthetized subjects, and were sigmfleantly greater in the
Iatter than in deeply anesthetized ones.

Venous pressure rose abruptly as inercased pressure was
applied to the airways of conscious, lightly or deeply anes
thetized subjects As raised airway pressore was maintamed,
1t continued to rise slowly 1n the conseions subjects (arterial
pressure tending to return toward control values phase 8)
In lightly anesthetized subjects venous pressure rose slight
1y or not at all during the same period (arterial pressure
showing no tendency to return toward control values) In
deeply anesthetired subjects it did mot rse or decressed
alightly at thig time

In conscious subjects airway pressures of 22-25 em. water
mereased venous pressure to 1116 cm., 8 “transmsion”
of 66% Anesthesia apparently affected “tranamission,”
sinee the same increase m amrway pressure resulted m &
rse of 10-18 em water 1n venous pressure during light an
esthesia (40%) and of only 911 em. during deep anesthemsa
(41%) Each of theso values was significantly different from
either of the others. Oyclopropane anesthess, therefore, not
only mereased pressure in the intrathoraslc vems and right
atrium, but at the same time diminished “trapsmission” of
ramed airway pressure to these structures. In all patients
in whom arterial pressure did not decrease m response to
rased airway proasure, the rise in mtrathorecie venous or
right atrial pressure associated with anesthesls waa greater
than the pressure transmitted to thess struetures from the
airway when the lungs were inflated under positive pressure

~
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Device Producing Regulated Assisted Respiration IL Pre-
vention of Hypoventilation and Mediastinal Motion during
Intrathorncic Surgery Admmstration of “assisted” respira
tion bv manual compression of the snesthems bag durmg
mspiration is widely used to improve pulmonary ventilation
and to rcduce motion within the open thorax. James V
Maloney, Jr, Willam S Derrick and James L. Whitten
bergert (Boston) studied resprratorv rate, tidal volume
and minunte volume in anesthetized pntients whose respira

Without Assistor With Assistor
\ i 1
0 —
Respiratory 2o \\!"
Rate 1

tranathsesrio
mmw-aqﬁnmqnm?:'mhm.(oau

ey uom: T, of o, Anestherialogy 13.33-3%, Jumary

tion was being “sanisted” and fonnd inadequate pulmonary
exchangs (Fig 188) Therefore a means was sought to ad
minister mechameally end sutomatically mspiratory as
sistance that would produce & more phyniologic anesthema.

An apparatus with & valve capable of responding to the
first mapiratery air flow was constructed. The valve bagins
almost immedzntely to assist mspiratory effort by produems
& high flow rate of gas pt any pressure sdjnstable at 0-20 em.
water Respiratory asmstance 13 given only while the patient
i actively inxpirmg  the valve eloses when the air flow rate

—_—
{4} Anethacology 13-23 3%, Janvery 1958
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becomes slowest just before the end of inspiration. Thy
apparatus mov be used with any standard anesthema ma
clino and with any anesthetic agent, it includes & “vent:
grator,” a moter which continuously records measure of
pulmonary ventilation.

Use of the ventigrator demonstrated that severe hypo-
ventilation followed the opemng of the pleura. Data in Fag
ure 189 show that manually ‘assmsted” respiration gives a
negative value for alveolar ventilation, mndieating that tidal
volume 18 below that necessary to wash out the estimated
dead space of the tracheobronchinl tree When the assisting
machine was used, effective alveolar ventilation (equal to
tidal volume minus dead space times respiratory rate) re-
mained close to normal levels (4 0 I./mmnute in the resting
adult)

Continuous lung nflation is often necessary to aid 1n de-
lineation of lung segments 1» pulmonary decortication, and
1n lung nflation at the end of an operation with the assist
ing apparatue, 1t may be used without eompromismg pul
monary exchange Without the apparatus, continuous posl
tive pressure decreased minute volume by 40% (in addition
to the decrease in ventilation that bad already occurred
when the pleura was entered) Thore aro several reasons
for this effect of continuous inflation (1) It is mechanically
more difficult for the intact lung to breathe against the re-
sistance of a distended breathing bag (2) Continuous pres-
sure causes o reflex slowing of the respiratory rate 1n manv
patients (8) Pendelluft, the paradoxical movement of gas
from one lung to the other occurs

Hrypoventilation and motion 1n the operative fleld are 1
separable Vigorous diaphragmatic movement and the shuft
g mediastinum are expresstons of the nervous aystem’s
dissatisfaction with the partial pressure of gases in the
blood To avoid excessive motion m the operative fleld, ade-
quate pulmonary exchange must be provided.

Observations on Inhibitory Respiratory Reflexes during
Abdominal Burgery B B Reeve, B M. Nanson and F F
RundleS (London) studied over 50 patients Periods of
apnea were common during upper abdominal operations
performed under morphine thiopental-d tuboeurarme anes-
thema through snteror or anterolateral imecisions, but they

" (5) Qlin Ba 10 8537 Febrwry 1951
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were rare durmng other abdomunal operations, Theso periods
were also noted 1n patients under other combinations of an
estheties and m conscions ones They were cansed reflexly
by pressure, tension and friction to the deep surfaces of the
parietal peritoneum covering the upper abdomnal wall and
antertor diaphragm. The upper lipnmentum teres was par
tienlarly aemsitive The afferent patha were shown to be in
the mntercostnl nerves in ammals, therefore, this 1s alxo
probably true for man

In rabbits and dogs the same reflex was demonstrated.
Effective surgical stimuli were the same as those for man,
but in the rabbit the receptor field was larger In the rabbit
penitoneal atunulation caused inmediate inhibihon of
spiration and elosure of the glottis. The glottis closed dur
g, or at the height of, the last wnspiration before respira
tory imnhibition The lungs were then held in inspiration, or
the glottis was opened a hitls to permit a slow expiration.
1, to prevent the glottal effect, the trachea was eapnulated,
on respiratory mhibition the lungs immediately assumed
therr usual or a somewhat exaggerated expiratory volume
In the dog and rabbit, depresson of the disphragm, cansed
by pulls an 1t or on viscera attached to 1t, slowed or arrested
respiration and inereased functional remdual mir This reflex
was abolished by section of bath vagt m the neck and was
probably the mflation Hering Breuer reflex. It was not seen
In man, probably becanss suffierent force was not exerted
tn the diaphragm during operation.

The mhibitory respiratory reflex, by elomng the glottix
and stoppmg reapirations, ean prevent adequate Aeration
of the lungs and sdsquate flow of anesthetrc gases, It in best
tholished by local anesthetization of the paristal psritoneum
During abdomunsl operation there was conmderable var:
ation in frequency and duration of mhbitors respiratorv
rexponses. Reflex varation wmphes that & proportion of
petients will show an exaggerated response This is of rurgi
c2l importanee when the reflex 15 potentiallv harmful.

Intrapulmonary Mixing of Helium in Normal snd Emphy
tamatous Subjects. W A, Briscoe, Ml B Becklake and T F
Bose® (Postgradnate Med. Sehool) studied ventilation of
the lungs m 16 normal subjects and 16 with bronehitis and
emphyzema. The method nsed was developed from that of

(8) Ca e 30 2751 Febroary 1051
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MeAlichael for measuring lung volumes with e katharom
eter Apparent functional residusl air was estimated after
different periods of rebreathmng from the spirometer
Normal subjects ventilated the lnngs ovenly, though some
showed minor deviations (Fig 190) At each breath they m
troduced over 200 cc mnspired arr imto the mixmg spaces
of the lungs. Emphysematous mubjects introduced smaller
quantities of inspired air into the mixing spaces of the lungs
at each breath (Fig 191) When compared with “robot
lungs,” behavior of emphysematons lungs resembled that due

X0 .

Fiy. 190 (left) —Mixing curve of elderly normal sab)

sty fsdyl i
(m&a‘m A, ot & mh_dln. 0 37-81 r.bm"r;"nn.)

to uneven ventilation rather than to increase in dead space
or reduction mn tidal air In almost all subjeets observations
suggested that a large part of the lungs was sufficently
poorly ventiated to reduce effective tidal air to less than
100 ce.

{These abservations h tipn explain Lhnmd‘.ll'ﬁ:;lﬂ:;mh;din:i& z
::doi'm' mngc;.:!f:-:l:ﬁn; ]:“mmﬂanl of Iphalation qumlr?; at

en OTL—.

" Brygen Gonsumption nd Anesthesia. Ralph Shackmas,
G I Graber and C Redwood? measured the oxygen ¢on
sumption rates of 23 patients befors and during operations
performed under general anesthemn The dissbihties for
which the patients were to be operated on were not of the
type expected to affect metabolism no patient had a thyroid

(7) din Ba 10 $19 22§ May 1051
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Ohest Movements and Intercostal Muscles Of many efforts
to analyze chest movement, none seems to have mven com-
plete satisfaction and tho matter 1s still confused W B
Primrose® (Glasgow) believes this confuson to be the out-
growth of basmg physiologie ressarches into cheat move-
ment problems on the anatomist’s interpretation. An ap-
proach to the understanding of chest movements must be-
g with dircet observation, uninfluenced by preconceptions
which have never been able to demonstrate actual funetion.

Radical mastectomy has afforded excellent opportumties
for close observation of the external intercostal muscles.
They appeared to offer little resistance to the negative in
trapleural pressure and did not appear to contract rhyth-
mically when some of the filbers were accidentally eut. Dur
1ng some cerebellar operations 1t was further noted that ent
ends of the reflected oceipital museles contract durmg m
spiration This indicated that breathmg, made diffienlt by
proneness, could call mto play any muscles that conld exert
any 1nfluence, however indirect on the chest, independent
of any morphologic arrangement. It has also often been
noticed that the phymieal effort requred to give artifial
resprration 18 out of all proportion to the effects produced,
particularly m elderly snbjects. From this 1t would appear
that the chest tends to fixation and does not contribute
greatly to breathing These observations led the author to
observe directly the breathing muscles of dogs and rabbits
and he found that the intercostal muscles actually play an
insigmifieant part in breathing

In mammals an entirely new musele, the diaphragm, has
evolved to operate a new prineiple of resprration—active
wnsprration. Normally mammals have no equallv strong act
of expiration. Aluscles that may be called into play to aid
respiration are ordingnly left free for domng work ander
conscions impulse as m the Iifting of weights.

It 15 obvious, then, that the notion of paralyms of the inter
costals as & mgn of deepening anesthema does not exust in
fact, as these muscles, even when tense do not act visibly
with clear breathmg The in sucking movement geen is
phrenic m origin 1ts dimmution either is & afgn of weaker
action of the diaphragm as anesthesia deepens or is due to
dilatation of the larger bronchi facihtating respiration. Fur

(8) Brit J Aveesth. 24:3-24 Jawvary 1951
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ther, the intercostals are entirely covered by much heavier
muscles end are much too deeply mtuated to show possible

aetivity of their own,
[Thcn obumlkm give aém for sezio:u rc&ccﬂan upon the tradional

Eﬂect of Po;ition and Artificial Ventﬂation on Excretion
of Carbon Dioxide during Thoracic Burgery was mvestigated
by Hearv K. Beecher Thomas J Quinn, Jr., Jobn P Bunker
and (Genesio I: D’Alessandro?® (Boston}) Ehmnation of car
bon dioxide mn the prone pomtion without assistance to
respiration was as good during lobectomies and better dur
mg poenmonectomies than i the lateral position with bag
squeezing or machine assistance to respiration During lobee
tomies, average rise in arterzal pCO~ was n the lateral
pomiron withont assistance to respiration, from 33 mm. at
the begmning to 67 mm Hg at the end of the procedure,
in the lateral position with assistance from 44 to 48 mm.
m the prone posmiion (Overholt) without asmstance from
48 to 51 mm, During pneumonactomies, average nss m pCOs
was in the lateral position with azsmistance from 43 to
B8 mm , m the lateral pomtion without asmstance, from 35
to 98 mm., m the prone posmtion without asmistanee, from
41 to 47 mm Resnlts obtained by manual squeening of the
anexthesia bag seemed better than those obtamned bv use
of & machine

Although the prone and supine poxitions sre most favor
abls for natural exerstion of earbon dioxide, surgeons op-
eratmg on the thorax need not seleet either They mav be
confident that mmple squeering of the bag by hand will pro-
tect the patient if they ehoose the latersl pomtion.

Influence of Respiratory Gas Mixtures on Arterial Pres.
sure and Vasenlar Reactivity in ‘Normal and H,

Dogs was studied by Irvine H Page and Frederick Olmsted!
(Cleveland Chimic) Farlure of srterial pressure to respond
to pressor and depressor agents (vaseular refractoriness)
wax elicited in normal dogs bv inhalation of carbon digxide-
o0Xygen mixtures containing 15-60% COz The refractoriness
often disappearsd within & few minutes after restoration
of the amimal to atmospherie air and is speed of onset
vaned with the concentration of COs admmnwtered. Re-
'Dcmea to epinephrine were most easily abolished, those to

oW Thoracio Bare. 23 113-14% A.m 1851
@ Cireulation 3 801 819 Jeme
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nor-epinephrine less so and to angrotomin and barjum chle
ride least. Drugs such as sodium azide, sodium miroprusuds
and partally purified veratrum alkaloids showed greatly
reduced depressor activities Gas mixtures high m mitrogen,
even to the pomnt of asphyxa, failed to ehieit phenomena
characteristic of earbon dioxide-oxygen inhalation,

Tetraethylammontum chlonde, given during & peried of
refractoriness, caused a large rise 1 arterial pressure, olten
followed by a fall Respensiveness was partially restored bat
complete recovery occurred only when CO, was discontm
ned Carotid sinus resection, vagotoms, adrenalectomy, thor
ough atropinization and section of spinal cord at the mxth
cervical segment did not significantly influence development
of refractormness, preliminary autonomic ganghome block
ade with tetraethylammonium chloride gave partial protee
tion aganst 1t. “Total” surgical sympathectomy alone en
tirely prevented its appearance, although it sensitized the
dogs to the hypotensive action of CO. and blood pH fell
to the same low levels in sympathectomized as mn normal
ammals. Reappearance of reactivitv following tetraethyl
ammonmium admimstration was not accompanted by rse m
pH toward normal Infusions of hydrochlorie or lactic acids
failed to eliaat the low pH caused by CO, and did not repro-
duee the vascular phenomenn cherreteratic of CO; inbala
tion.

Dogs with experimentsl renal hypertension responded
normally to most vasoactive substances tested Neurogemss
hypertenmve ammals showed greatly augmented depressor
regponses to CO, axide and mtroprassde, and very shghtly
redueed pressor responses to epinephrine and nor epineph
rine Refractoriness developed in renal hypertensive just
as m normal amimals. The sequence was somewhat different
in neurogenic hypertensrves in which at lower concentrations
of CO,, responsiveness usually inereased at higher concen
trations, responsiveness became inlibited. Changes m blood
pH were roughly the same for all groups

Study of Anuria Ocemrring during Apnea mder Diffusion
Respiration in dogs was conducted by Frank A. Kopecky
Chalmers J Rayburn, Richard W Whitehead and William
B Drapert (Univ of Colorado) Attention was paid to the
role played by anhydremia and to the influence of the rengl

(2) Am J Physiol 168 131 18Y Janwary 1081
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barbital 2-C14 and its labeled breakdown products, tested
effects of picrotoxin on this distribution and exeretion and
exemined the specifleity of the hqma hquid extraetion pro-
cedure for 1solation of unchanged pentobarbital from bio-
loge flmds and tissues

The extraction procedure used for separating pentobarb:
tal from tissucs was found nonspecific, as conmderable quan
tities of Cli.contsining impurities appeared in pentobarbi-
tal extracts of brain, Liver and urine This indicates that
previous studies of distribution and excretion of barbiturates
using this method must be re-evaluated.

Picrotoxin had no effeet on distribution of either total
C14 or pentobarbital-contaming fraction in any tissue nor
on total amount of C4 excroted 1n urine Eckenhoff's by
pothegs that picrotoxin may act by displacement of barbit
urates from their combination with bramn tissue must there-
fore bo discarded

Prolongation of Thiopental Anesthesia in Mouss by Pre-
medication with Tetraethylthiuram Disulfide (Antabus®)
18 reported by Nicholas J Giarman, Ferdinand H. Flick and
Joseph AL Whitet (Yale Umiv ) The anesthesia ttme in three
groups of mice was determmed for 30 mg thiopental/kg
body weight given mtravenously Criterion for recovery
from anesthema was return of the righting reflex. Group 1
was mven no premedication, group 2 received 25 mg anta
bus® orally daiy for three days and group 8 received the
aame antabus® premedication but injection of thiopental
was immediately followed by sdmmstration of 01 mlL fer
roascorbin intravenously Alean duration of anesthesia wes
4.7 minutes in the control group and 256.2 and 221.5 min
utes in groups 2 and 8 Determinstions of anesthema time
m group 2 made at random durmng the premediestion period
revealed no prolongation until after three days of the pre-
medieation perrod had elapsed A two week postanesthehe
pertod of observation revealed no toxic abnormalities i the
behavior and growth of the animala.

Richert has stated that antabus® mhibits the oxidase actzon
of xanthine oxidase which action is responsible for reaxida
tion of the redueed enzyme by atmospheric oxygen Appar
ently the dehydrogenase action of xanthine oxidase is not
interfered with. For antabus® to have an effect mn the whole

(4) Batence 114 38-30 July 13 1951
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orgamsm, it might be expected that some time would have
to elapse to allow all the debydrogenase function to be re
dnced. Results of this study showed that three days of ad
mimstration of antabus® wwere necessary before thiopental
potentintion became evident, despite the massive doses, the
25 mg /mouss representing about 1,250 mg /kg The data
also lerd to the mnfercnee that xanthine oxidass 1s one en
syme functioning m the metabolism of thiopental to thio-
pental earboxylic aerd

[1t may be advisable to be cantlions in the ase of barbitarates in patienss
under trestment with santaboye $—-Ed.}

Blood Flow and Oxygen Consumption of Human Brain
during Anesthesia Produoed by Thiopmmial. Ruchard Y.
Weehsler, Robert D Dripps and Sevmour 8 Kety? (Univ
of Pennavivania) studied 12 patients on whom a minor sur-
greal procedure was performed. ANl received preoperative
medication conmsting of 75-100 mg demerol® and 04 mg
scopolamine or 10 mg morphme wsalfate and 04 mg atro-
pme. They were then ;ven thiopental sodrom miravenously,
total dosage bemng 051 6 Gm Cerebral blood flow was meas-
ured by the mitrous oxide method Cerebral metabolie rate,
in terms of cerebral oxygen consumption, and cerebrovascu-
Iar resistanee vere caloulated.

The most striking result was migmfieant depression of
cerebral utilization of oxygen from the mormsal value of
33 to a mean of 21 ml oxygen/100 Gm. brain/mimnute.
Average eerebral arteriovenous oxygen difference of 37
vol. % was significantly lower than the normal of 63, cere-
bral blood flow was slightly higher than normal. These re-
wvults indicate that thiopentsl depresses cerebral oxygen con
sumption even though the quantitv of oxygen available to
the nenrons by way of arterial blood flow 15 not impaired.
The rerobral respiratory quotient waa signifieantly depressed
trom & normal value of umtv to 089

Himwieh and assoeistes found what thev considered to
be & mgmifieant difference between results obtained by
wmmultaneous sampling of the two internal jugnlar vems
m the same person, although statistical analyms was not
earried ont. This difference was assumed to be real 1t was
thought te represent the differencs between cortical ang
mbeortical venous blood, each draming predommantly mte

——
(£ Anraibericlogy 11 385314 Mavy 13SL
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one or the other jugular vewn. Their results were interpreted
as indicating a grester effect of thiopental on the cersbral
cortex than on subeortical regions The authors found mo
statistically mignificant dfference between the values ob-
tained from the right and left internal jugular verns under
anesthesia, Thus thero 18 adequate mixing of cerebral venons
blood from cortical and subcortical areas before 1t enters
the jugular veins.

MUSCLE RELAXANTS

Eifect of Oertain Anesthetioc and Relaxant Agents on Oir
culatory Dynamics F J Prime and T Cecil GrayS found
that in dog Starling heart lung preparations ether, eyalo-
propane and thiopental sodinm 1n elmesl dosage mvarably
depressed myocardisl activity The relaxant apgents galls
mune triethiodide, deeamethonium 10dide and Win 2747 had
no effect.

Mesasurements were made of eardiac output and forearm
blood flow in 16 patients anesthetized with thiopental, nf
trons oxideoxygen and d tubocurarme chloride, in 10 an
esthetized with thiopental, mtrous oxide-oxygen and ether,
and in 6 anesthet:zed with thiopental and cyclopropane
Qardiac output was estimated by cardiac cetheterirahon,
usming the Fick prmnciple, and forearm bleod flow by the
plethysmograph. Ether imtially produced a deeided mncrease
in forearm blood flow, assomiated with a variable rise in
cardiac output, During the subsequent hour of anesthesia
blood flow levels dropped lower than those m the pre-
anesthetic period, paralleling a progressive decline in cardise
output. The effect of cyclopropane followed the sams pat-
tern, but the fall in blood flow and eardfac output over the
time observed (75 minutes) was not so great, and m one
case was absent. In those anesthetized with thiopental, ni
trous oxide and d tubocurarine chloride there was lttle
change

Investigation of Synergisms between D Tuboourarine
Ohloride and Thiopentone was made by T Cecil Gray B. A.
Gregory, @ J Rees and Elzabeth 8 N Fenton™ mn two

) Brit. J Anaesth 24 101 130 Apell, 1051
{1; Antestherta 81144 140 July 1951
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charges ariso from either summation of mndividual musels
fiber potentials or from volitional activity It remams to be
determined whether they are due to direct stimulation of
the lower motor neuron by C-10 or to a spmal reflex.

When partial paralysis from neuromuscular bloek had
occurred with C-10, volitional motor unit potentials becams
smaller in amphtude and duration than normal, This change
can only be produced by failure of some muscle fibers eon
stituting the motor unit to contribute their part of the po-
tential and indicates a lesion dustal to the point of branehing
of the lower motor neuron. After complete paralyms of vol
antary muscle activity by C-10, muscles still respand to
direct eleotrie stimulation. It 18 evident from thus and elee
tromyographic changes n innervated and denervated mus-
cles that the mte of action 15 at the neuromuscular junction

Occlumon of blood supply, warming of an extremity, sym
pathetic block end exercise all showed that paralyms sub-
sided much more rapidly 1n the part that had inereased
blood supply Blood flow through a musele during exercise
may be over 20 times that durmng rest. Use of C-10 for lang
operations has been discontinued because bf occasional pro-
longed paralyss due to delayed detoxication. Peripheral
blocd flow is greatly mereased at beginning of anesthems,
but after the first hour 1t has returned to normal and Iater
may be seriously reduced Thus, use of C-10 toward the end
of a long operation may when there 18 peripheral vasocon
striction, be followed by prolonged paralysms In continued
respiratory depression use of the phrenie pulsator appears
theoretically sound, mnce the resultmg exerciso should
shorten the paralysis.

All of 14 control subjects given 2.5 mg C-10 showed 60%
or more paralyms of hypothenar mussles, as measured by
the electromyograph omly 1 tolerated 20 mg without pro-
nounced paralyss In contrast, 10 of 11 patients with my
asthenia gravis showed a striking tolerance wn 1 there were
no sgns of response after injection of 10 mg If the only
evidence of myasthemic weakness 15 drooping of the eyelds,
then that patient is more likely to withstand large doses
than one with a more generalired weakness.

In the discussion W D AL Paton suggests a perhaps
analogons situation. Tt has been found poxsible to measure
the amount of potassinm released by an action potential
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a nonmedullated nerve by enclosing the nerve in hguid
paraffin, so that the potassiom released mto the thm film
of raline left around the nerve eould accumulate m a con
eentration suffletent to alter the properties of the nerve
membranc. As soon as the nerve was rinsed in saline, these
effects disappearcd In relatnely avascular muscle, potasm
wn accumulation in the environs of the depolarized end
plate must bo oteurring and might accentuate the mexerta
bility of the membrane Such accumulation would be much
slighter 1n well vascularixed muscle This explams why pro-
caine block wes found a more effective antagomst than
exercise, for exercise, while incressing blood flow, also
causes release of potassium from the musele fiber
Pharmacology of Decamethonium is discussed by W D AL
Paton? (Natl Inst. for 3ed Research, Iondon) Decame-
thomum and d tubocurarme differ 1o their effect on various
species and on different muscles m the same species. In man
decamsthonium affeets the pharyngeal, laryngeal, facial and
sometnnes respirators musclea less intensely in relation to
the museles of the trunk than does d tobocurarme, and the
muscles of the hand may also differ in their relative senm
tivity to the two agents There 15 an inverse relation be-
tween senmtivity to decamethommum and that to & tubo-
curarine Thus the rat is more senmitive than the cat to
the latter but much less senmtive than the eat to deeame
thonram. The soleus and tibialis muscles of the cat show
the same relation. Substances which raize the end plate
threshold to acetyloholne (Aaxedil® pentamethonium, ether
anesthema) potentiate d tubocurarine and antagonize deca
methonmm. Similarly patients with myasthemr gravis,
although hypersensitive to d tubocurarine tolerate decame
thomum, On the other hand several substances diminmh
the blocking action of curare thersas none of them re-
Leves block bv decamethomium and some may merease it.
Finally the stimulant actions of decamethonium are entirely
Iackmg with d tuboeurarme It 18 here that the smilarty
of decamethonium to acetvlcholne 1a most eaxily apparent.
A muscle paralvzed by d tubocurarine 18 electrieally nor
mal Itx membrane potential is at all points the same as in
the untreated musele, and its direet electrieal exaitability
everywhere tha same, bemng indistingnishable from +

——
) A New York Amd. 8c. B4 347361 Oct. 21 1951
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the normal muscle fiber A muscle parslyzed by decams-
thomum 18 quite different. The musele membrane is de
polarized, not generally, but only at the regons contam
g motor end plates The depolarization 13 not state
but spreads slowly a little way along the muscle fiber with
lapse of time This spread 1s never to the whole musele fiber,
but 15 such that the fall 1n membrane potential of 2 pomt,
say 8§ mm. away from the end plate, may at first be neg
ligible but 20 minutes later 18 easly detectable This spread
in not due to diffuse action of the drug but results from any
localized depolarization During the early stages of depalar
1zation, exeitability of the end plate region 1s actually m
creased, and then 1t passes over (in time, depending on the
dose of decemethonium) mnto depression of excitability Sim-
flarly, tranment applications of depolarizing drugs canse
only exeitation, the effect of acetylcholine released 1n nor
mal transmission 13 typieal. If the depolarzation 1s pro-
longed for more than a brief period, however (dependmng
on intensity of depolarixation), depression follows.

Pharmacology of Flaxedil,® with Observations on Certain
Anglogs. Walter F Riker, Jr., and W Clarke Wescoe!
(Cormell Umiv ) state that the onset and development of
paralysis which follows intravenons admimstration of flaxe-
dil® to the cat are entirely like those occurring mn this ami-
mal after admmustration of an equipotent dose of d tubo-
curarine Respiratory musculsture 1s usually the lest to
saccnmb As with other compounds of thus type, the re-
sultant paralyms of the muscles of reapiration is not only
the direct cause of death but the sole lethal factor In the
eat potency of d tuboourarime was 34 times that of flaxe-
diL® As with d tubocurarme, repeated admmmstration of
flaxedi* resuited in drug cumulation. Both drugs sssmed
to have a mmilar mechanism of action, and their actions
summate Both are readily antagomized by the anticurare
agent 8-hydroxyphenyltrimethylammonjum bromde (3-0H
TAMPA)

On synsptic structures other than the neuromussular
junetion, the sctions of flaxedil® and d tobocurarine are
mora divergent Effects on the general reastivity of the post
ganglionic cells of the autonomie ganghons wers investigated
by determming the pressor response of the atropimsed cat

(1) Ann, New York Acad Ba $4:1373-30¢ Oct 31 1951
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to ntravenous imyection of acetyleholine following admin
istration of doses of flaxedil® sufficient to produce respira
tory paralysis, Mot only did ncetylcholine continue to pro-
duce a pressor response after admunistration of flaxedil®
but this response was consistently greater than that in non
paralyzed amimsls, whereas the ganglionie blocking activity
of d tubocurarine 13 well known Flaxedil® did not depress
the responses of the mictitating membrane to preganglionic
nerve stimulation or fo fracarotid imjection of acetyl
choline The mdividuality of gangbomc and nenromunscular
tra 15 emphasized by this selective action. Exeita
tory agents such as 3.0H TAIPA, the specific blocking ac
tions of tetraethylammomum chloride and now flaxedil®
remforce this point.

In the dog doses of curare pearly suffieient to arrest res-
prration partially block the effects of vagal stimulation,
and larger doses abolish slowing of the heart in response
to this stimulus The bradyeardia resulting from admnis.
tration of either acetylcholine or methacholine is mmilarly
prevented. In this respect, flaxedil® 1s like curare although
its vagolytie potency is econsiderably greater In the eat,
1mg flaxedil’/kg body weight grven mtravenously effected
complate vagolve, and the vagomimetic action of methe
¢holime was prevented. The vagolytic action of flaxedil®
exceeds 1ts nenromuscular blocking action both m potency
and duration, and both actions are antagonized rapidly and
completely by winjection of 8-OH TAIPA. That the atropme
like action 18 conflned to the cardiac vagus was established
by several expertments in the eat m which flaxedil® had no
achon on gwesting salivarv secretion, intestinal motility
and the central sction of diisopropy! fluorophosphate.

In view of this potent vagolvhie aotion, the effect of
flaxedil® on epinephrine hydrocarbon mnduced arrhythmiss
was studied 1n cats In all, 2 mg /kg given intravenously
either prevented induction of arrhvthmiss or lessened their
severity and duration. d Tubocurarine had a sumilar action.

Bynthetio Curare-Like Agents and Their Antagonists are
discunsed by Towell O Randall? (Nutler N J) Tensilon
(Ro 2-3198) differs from 3-hvdroxv phenvlirimethylammont
mm bromide (Ro 2-2561) in substitution of an ethvl for a
methvl group on the mitrogen atom. Its antagonizm—to

(1) Am. Xew York Acad Bo. $4:480-879 Oct. 31 193L
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d tubocurarine on dog neuromuscular transmission equals
that of Ro-2-2561 in potency and duration. Both are about
a fourth as actnve as prostigmin® but the affect 18 much
shorter The toxic effeet on mice of tensilon intravenomly
18 less than a third of Ro 2-2561 or a fiftieth of proatigmm.®
These two agents, althongh antagomstic to d tubocurarnne,
also have common properties with curare Besides havmg
neuromuscular blocking action, curare agents can glso bloek
ganglionie transmmssion Neuromuseular blocking action doss
not depend on tho ganglionie blocking and blood pressure
effects of curare hike agents Some compounds have a nenro-
musenlar blocking action ranging from ome fifth to eight
tumes that of tubocurarmme, but thewr ganghonie blocking
action avd depressor cflects are much less than those of
tubocurarine Theso are obviously independent functions
of tho quaternary ammominm compounds, as noted m the
decamethonium series Blood pressare effcets sre mummal
with tensilon and 1t 1s superior to prostigmm® becauss of
1ts mimmal strmulatorv effects on intestine and other smooth
muscles Its anticholinesterase activity 13 leas than one one-
bundredth that of prostigmn,® which accounts for its
minimal cholinergie activity

Tenmlon quickly peutralizes the nemromuscular effect of
d tubocurarine flaxedil® and dihydro g-erythrordine where-
as prostigmung has a much slower nentralizing action. Tenst
lon does not antagonize the blocking achon of decamethom
um or 2§-bis (3-diethylaminopropylammo) benzoquinone
bis-bens lehloride (Win 2747) but rather has additive
effects It difforentiates the true curare-hike activity of the
tuboeurarme tvpe from the bloclong activity of the de-
camcthonium tvpe Some new polymethylene bipiperidms
dernvatives which have methvl groups smbstituted on the
mitrogen atoms are potent blockmp agents of the decame-
thoninm type and are not antagonired by tengilon. A series
of compounds with aromatic substituents are only weakly
active but are antagomzed by tensilon Although this drug
antagonizes the blocking action at low doses, 1t has additrve
effects at toxic ones. The margin of safety between the
entagonistic dose of tensilon and the additne dose 15 40-
to 80-fold for tensilon reversmible curare hke agents, whereas
additive effects of tenmlon to tensilon jrreversible agents
15 at Jow dose levels
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The qualitative and quantitative properties of carare
agents have been shown to depend on at least three factors.
(1) The work on buquaternary ammomum compounds es-
tablished that two quaternary ammoniom groups were re
quired for lugh potency in synmthetie substitutes for d tubo-
curarine. (2) The distance between nitrogen atoms in the
molecule are mmportant for obtamning optimal activity This
occurred with & compound having ten earbons in the chamn
m the decamethonium serzes (3) Substituents on the miro-
gen atoms modify the qualitative and quantitative actsvity
of the bloeking agents. The substitution of aromatic groups
on the nitrogen atoms converts tensilon irrevermble agents
to tenslon roversible agents Bv this meany, some com
pounds with ot least the potency of flaxedil® have been pro-
duaeed

[Ithmpudh!cloukctmwkrekuuuoathn basts of

Weﬁeﬁsmxbecmhmhl ecbnlumnt end plate.
fre studies Jes muko it more

wllﬂﬂctuwedmvilhtwomb}o ofpeﬂphuﬂu.ﬂunl
.% ancethe-

muscle relaxant possem. With this eff
tist may I.nlldpa?:ylhe response and wt.
Hlt‘yhnrmwology of Anticurare Agents 13 discussed by W Q.
Wescoo and W F Riker, Jr* (Cornell Univ) Investigation
of S-hydroxy phenyltnmetkylammonmm (3-OH TAPA)
ecompound proved that its catiome head the same as that
m the neostigmine molecule, exerted a sirong astion on
skeletal musele and led to the nvestigation of denvative
eompounds. Iike those of acetylchohine, amall doses of 8-
aestyl TAPA given intravenously have transient depressor
efleata effects of 8-OH TAPA are sometwhat different. After
atropimzation each of these compounds produces pressor
effonts, most striking aspects of the vascular reactions, as
with acstylehohne, are themr promptness and rapid return
to the control state. This emphamrzes that the TMPA 1on,
and partigularly ua acetyl and hydroxvl denvative, has the
property of direct metion on structures affected by acetyl
choline

These anheurare componnds have to varying degree the
curanform aetion characteristic of quaternary amines. Giv
en intravenouslv thev prodnce violent faserculations and
respiratory failure which 18 permberal and not the resnlt
of bronchoconstrietion or central depreasion. Atropine, which

(1) dan, Wew Tork dced. Re 54 33453 Oct. 31 1951
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proteets aganst central actions of cholnergie compounds,
docs not provent death, curare, m small doses, prevents
fatalities from a certainly lethal dose

Intra arterial mjection of acetylcholine produces a re-
sponse mn mammalian skeletal muscle similar to that pro-
daced by maximal motor nere shock. Neostigmme, 3-acaty!
TAPA, 8 OH TMPA and TMPA share this property with
acetylcholine This 18 1 contrast to the effect of physostig
mme and di isopropyifluorophosphate (DFP) which on In
tra-artenial adminstration is not attended by immediate
twitchlike response Rather, a latent period, followed by
fasciculatory responses, ensues This course would be pre
dicted for agents acting through cholinesterase inhibition,
for the responses result from endogenous acetyleholine, but
only when the concentration of acetyleholine 1s high enongh
The strongly basic quaternary ammomum 1on is the struc
ture credited with direct stimulating action. Similarly, com
pounds contamning the fon are immediately antagomstie to
curare, whereas antiesterase drugs are slow in such antag
omsm. These data indicate that aromatie ammonrum com
pounds, like acetylcholine, exert direct action at the motor
end plate Thelir action may derive from sudden sharp m
creass mn cationic concentration at the junctional region
They displace curare from 1ts action mte by direct compe
tition and once displaced curare 18 somehow inactivated or
elimmated An expected mutually antagomstic mechanism
between curare and anticurare agents has been found.

Eecles showed that the end plate potential was a local,
gradually decaying depolarization of the muscle membrane
by whieh the action potential of muscle was detonsted
when a eritical depolarization was achieved. Curare dimm
1hed the amplitude of end plate potential without alterig
its shape or latency whereas physostigmine increased and
lengthened the local negative potential change, an action
antagonized by curare Neostigmine was 50 times as potent
as physostigmine and over 100 times as potent as DFP 12
inereasing end plate potential and prolonging its time to
half-decay Physostigmine and DFP however wers two to
three times as potent as neostigmmne (as shown by these
compounds st high concentrations) mn depressing amphtude
of end plate potential. Neostigmine, therefore, acted differ
ently from pure antiesterases.
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610 ANESTHESIA

venous njection of syneurmne® (003 mg/Ib body weght),
followed three minutes later by one of Ro 2-8198 (015 mg/
Ib) Control experiments were run with the same dogs.

The effect of syncurine® on respiration was short, reach
ing maximal resprratory depressions by the fourth mimute
after start of mgection. Then, mmnute volume gradually in-
creased, returning to normal in 1083 mnutes (1083 =
23 6455) after admuustration of syucormne.® An immediate
response was obtained with Ro 2-3198 A 25% merease in
mupate volume was noted by the end of admmstration and
it returned to normal 1n 6 9 minates (6 69 =19 §9%) These
differences are statistically significant. The respiratory de
pression was mamfested chiefly bv decrement m tdal val
nme Tidal volume incressed within 20-30 seconds of begm-
ning of mjection of Ro 2-3198 Total ventilation returned
to normal before tidal volume because of increment of
respiratorv rate

Repented doses of syncurme® (without Ro 2-319S) pro-
duced constant respiratorv depresmon. This 1s eontrary to
the effects of repeated doses of svnenrine® on grip strength
as reported bv Macfarlane and eo-workers. This mav explsm
m part some of the clmical difficulties experienced with
syncurine,® smce repeated doses are less effective m pro-
duoeing relaxation and at the same time respiration con
tinnes to be depressed.

[Ahhough the enidence in this artcle iy otherwise, it is dificalt to ander
stand how tensilon cin be other than additive when used in conjonetion
with synctrine ®—Ed ]

D Tubocurarine Ohloride Uoncentrations in Human Flss-
ma after Intravenons Injection during Anesthexia. Charles
B Pittinger, Lucien E Morris and Stuart C Cnllen® (State
Tmv of Iowa) used six adults as subjects for studv The
Quinn Woislawsia technic was used, which 1s satisfactory
for determination of concentrations as low as two pg/ml
plasma

Alermon—Blood was eentnfuged, 3 ml plasma was taken. and
10 mL gerd ed ethviene diehlonide and 0.5 ml potassium 1odide-
fiycme er (pH 10) were added to 1t. After shakmg and eenin
umeg ethylene dichloride was decanted to a glassstoppered eentr-
fuge tube and 3 drops of atrie sad buffer (pH 5) and several

recrystallirzed methv] orange were added. After
again shakmg eentnfuging and duscarding the squeons phase, &
5 ml. aliqnot of the organie phase coptaming the d tubocuranne

(8) J lab & Clin. Mad 3339 -101 Beptenmber 1851
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wethyl orange complex was transferred to & Kiett tobe and 0.6 ml
nead-nleohol added. Contents of the tube were shahen to prodoes a
uniform, elear solation, which was pink becamse of methyl orunge
released from the eomplex. Optical mensurements were made 10
minutes later A standard curve which proved fo be & straght line
over the required range of values was developed from a serles of
solutions contaning varving concentrations of d taboeurarine.

(4 CURVE WHLIDRAMS
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i, Medl 38107403 Beptember l(lll) =

Plasma eoncentration of the drug fell repidly soon after
intravenous mjeetion (Fig 198) After 15-20 minates, it de
creased very alowly Average time required for plasma con
¢entrations to decrease to half the iwhally determmed lov

was 6 minntes (rsnge 2-10) Plasma concaniration m
erenzed as g rexult of & mecond mtravenous mjection m an
emount eqnal to hglf the imtial dose, and a glower fall m
blaxmn levels was observed than that scen after the first
dose. Thuy wan probably due to presence mn tissue of appre
clable remdusl amounts of the drug from the first mjestion.



SPINAL ANESTHESIA

Provention of Postspinal Headaches by Parentaral Hydrs-
tion. On the thoory that headaches followmg spinal anes
thesia are caused by lowered cerebrospinal pressure, Wal-
lace M Shaw? (Hollis, NY ) studied the effect of adequate
postoperative hydration 1 563 patients Proesine or ponto
came® were the anesthetic egents nsed. An infumon of
saline with (77%) or without pentothal® was started
medwtely after the spinal anesthesia and was continued
postoperatively with normal saline and dexirose solution in
water Patients of average bmild were grven 1,000-1500 co
1sotome NaCl followed by 1,000 ce of 5% dextross in water
Infusion was given at the rate of about 500 ce /hour until
completed. Aged patients recerved Iess, young robust pa
tients received more During the hot summer months the
amount of saline was increased to compensate for loss by
perapiration. All patients had infumons running when they
left the operating room.

Twenty-slx patients had transient headaches These were
either not related to change in position or were mmproved
by smittmg up and dissppesred in 1¢-8 hours without any
therapy Bix other patients had headaches which required
aspirin for relief, but agamn these were not related to post
tion and lasted no longer than one hour sfter aspinn ther
apy In a control series of 100 cases, comparable exeept for
the emphass on hydration, the incidence of postspinal head
ache was 7% Three lasted less than 4 days, two lasted ©
days, one 7 days, and one 10 days. In contrast to the study
group most of these patients were confined to bed for sev
eral days by headache

Pencil point Nesdle fu Prevention of Postapinal Headache
Tt has been suggested that a needle point which would pene-
trate 1n the way a cambrio needle penetrates fabric by sep-
ersting mstead of outting or tearmg the fibers of the dure,
would be less traumatining It 18 also assumod that such 2
needle would lessen postoperative leakage of spmsl fluid
becauss of the manner in which it passca between or through
the fibers James R Iart and R. J Whitacres (Cleveland)

)T MR
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devised s 20 gauge ncedle with a sohd end pomnted hike a
finelv sharpened peneil and with the opening on the mde,
proximal to the solid tip Presumably this type of needle
zeparatex the longitudinal fibers of the dura snd arachnmd
without seriously travinatixing them and the fibers quickly
return to a stote of close apposmtion, when the needle is
withdrawn, therebv permutting less leakage of flnid. No du
reet ewvidence supports such deductive reasomng The au
thors noticed, however, that this needle could be inserted
with little or no resistance on entering the dara, this wonld
mdicate less tearing of the fibers and therefore a smaller
residual hole in the membrane

Using the ordinary 20 gauge short bevel needle 1 2,070
spinsl punctures, the authors noted typleal spinal type of
headache 1 103 patients (5%) After the penell point needle
wax adopted and used mn 3,489 sprual taps, headache de-
veloped in onlv 69 patients (20%) These resnlts were most
entouraging

Treatment of Hypotensive States of Bpinal Anmlgesia
with Dilute Neo-synephrine® Bolution 1 described by Wil
lam Krenl (Racine, Wis) and O Sidney Orth® (Univ of
Wisconsin) Neo-synephrme® hvdrochloride 10 mg as a
1% aqueous solution (1 ec) 18 added to whatever aolation
15 already being administered intravenously Although com
patible and stable in blood, 1t 1s not added to it as the need
for blood may not ever parallel the need for the drug In
the hypotenmve state of spinal analgema, neo-wynephrine®
solution (10 mg m 500 ce ) will usuallv raise and maintain
the blood pressure The mitial rate of admimstration (100-
180 drops/mimnte) 18 gradually reduced to 4060 drops for
maintenance. 1 blood pressure fails to respond, a second
10 mg is added. Exceptionally when mtravenous admmu-
tration of flmd m quantitr is contramdicated, the solution
used iz potent emough to mamtan pressnre although the
Tate 18 slowed 1o 6-20 drops/mmute Blood pressure is ths
guide to the rate of admimatration The patient’s blood pres.
sore under hoth normal conditions and at the outset of an
esthema iy recorded Readmpx are repeated at ons to three
minute intervals. 11 the blood pressure begmns to fall, read
Ings are taken at one minute mtervals until the need for
neo-xynephrine® is decided or until the blood pressure has

9} Amsthsiolery 13 ¢56-¢81 July 1951
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stabilized at a satisfactory level (within 20% of the pre-
determined average of the individual based on the known
readings)

Blood pressure response to dilnte neo-synephrme® sola
tion 18 often rapid and dramatic. Alinute to mmute deter
minations will prevent madvertent development of hyper
tenston. When the rate of admimstration 1% slowed, one may
expect the blood pressura to continue to rsze for ome to
several minutes As soon as the patient’s blood pressurs is
stabilized, five mmute check ups will suffice except after any
maneuver or change of anglgesma.

None of 200 records available mndicated any change m
the normal vasopressor action of the vessels after nec-ayne-
phrine.® Overdosage mav cause unwanted hypertension. It
18 sometimes accompanted bv headsche Apparentlv the hy
pertension need not be severe In each of the eight histones
1n whieh 1t was enconntered, headache, accompanied by rest
1 eand appreh on wag of great intenmtv This can
be treated effectively by grving 100240 mg Pentothsl®
gsodium rather rapidlv to put the patient to sleep and to
eause a prompt fall iz blood pressure to near preoperative
Ievels. Despite the senmtinng effect of certam general anes-
thetic agents on the heart, neo-synephrine® does not elieit
ventricular eardme irregulartties which are common with
most of the sympathommmetic amines.

Effect of High Bpinal Anesthesin on Renal Hemodynam-
ics and Excretion of Electrolytes during Osmotie Diuress
in Hydropenic Normsl Pregnant Woman was studied by
N § Assaly, 8 A. Kaplan, § J Fomen, R A. Douglass and
Y Tada! (Umv of Cinemnnati}

Tive normotensive subjects, aged 20-30, m the last tn
mester of pregnancy with no historv of toxemua or renal of
hypertenmve disease were hospitalized and kept at bed rest
for a few days before the experiment. At 4 p.m. on the day
before the test, the patients recerved a drv mesl thev were
mstructed to ngest no water or food until after the test
the next dav At 8 am. of the day of the procedurs, & spinsl
sanesthema catheter was introdaced into the subarachnoid
spece and 2 Folev catheter introduced i the bladder Three
patients were given high selective spmal anesthesia to Ierval‘;
of the 4th cervical vertebra with 26 procaine solyhion ao

(1) J Clp Iovest 30 916924 September 1951
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stabilized at a satisfactory level (within 20% of the
determined average of the individual based on the kn
readmgs)

Blood pressure response to diute neo-synephrine® :
tion 18 often rapid and dramatic Minute to minute de
mmations will prevent madvertent development of hy
tensmon. When the rate of admimstration 15 slowed, one
expect the blood pressure to eontinue to rise for om
geveral munutes. As soon as the patient’s blood pressu
stabilized, five mnute check ups will suffice except after
maneuver or change of analgesma

None of 200 records available indicated any chang
the normal vasopressor action of the vessels after neo-s
phrine ® Overdosage may cause unwanted hypertensior
18 sometimes accompanied by headache Apparently the
pertension need not be severe In each of the exght histc
m which 1t was encountered, headache accompanied by
lessness and apprehension was of great intensmty This
be treated effectively by giving 100-240 mp Pentol
sodium rather rapidly to put the patient to sleep an
cause & prompt fgll in blood pressure to near preopert
levels Despite the sensitizing effect of certan general ¢
thetic agents on the heart, neo-synephrine® does not ¢
ventricular cardiac irregularities which are common
most of the svmpathomimetic amines

Effect of High Spinal Anesthesia on Renal Hemody!
ios and Excretion of Electrolytes during Osmotic Din
in Hydropenic Normal Pregnant Woman was studlec
N 8 Assali, § A Kaplan, § J Fomeon, B A. Douglaes
Y Tadal (Umv of Cincinnati)

Five normotenmive subjects aged 20-30 in the last
mester of pregnancy with no history of toxemia or rem
hypertensive disease were hospitalized and kept at bed
for a few days before the experiment. At 4 p.m. on the
before the test, the patients received a dry meal, they -
mstructed to mgest no water or food mntil after the
the next day At 8 a.m. of the day of the procedure & 8]
anesthesa catheter twas introduced mto the subarach
space and 8 Foley catheter mtroduced in the bladder T
patients were given high selective spmal anesthesia to 1
of the 4th cervical vertebra with 2% procaine solntion

1) J CHn Invest. 30 010-024 September 1951
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TABLE L—AnestaETIC ACEANTS, AND MoxTiLTTY

Cases Durm
Pontocaine® 380 21
Pontocaine,® procaine 1 10 ratio 238 2
Procaine, continoous spinal x5 3
Procaine 58 ]
Nupercaine® _15 _0
Total 716 2%

g[ggEgmg

TABLE 2 Coxerxep ANESTHETIC ACENTS AXD MomTaLITY

Moxrarrry

Agexr Parmmrrs  Dratms
Nitrons oxide-oxygen 17 3
Cyclopropane, oxygen 61 8
itrous oxide, cyclopropane, oxygen 29 0
(l;;:]to!hll’ -’de;?' opropane, oxygen 4 1
opro er oxygen 4 [
Pentotbal® sedinm 32 2
1 0
Total 148 0

TABLE 8.—CoMPLICATIONS DURING SURSERY

1. Cardi

b) Blood pressure drop of 40 mm.

) €0 mon. He systolic

¢) Arrhythmiss

d) Coronary occlusion

¢) Cerchrovascular accident
2 Respiratary
a) ry depresslon (high spinal)
Gastrointestinal
&) Nausea znd/or emesls
Miscellaneoms
a) Severe backache
b) Dmziness

[N

TABLE 4—Postormmarrve CoxrricaTrons
1 Cardiovascular
a) Hypotension
5) Hypertemion A, )
) ( ete.
g S e

e) Hemorhage
) Coronsry infarction

) infarction
i) Cerebral embolic accident

N

ovascular
a) Blood pressure drop to B0 mm. lgnollcnrbdov
g bot remafning abore

2 onB wem worawlal

elogebeEss
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618 ANESTHESIA

plemental or supplemental anesthesia increases harards of
spinal anesthesia. (2) Spinal anesthema 1s excellent for eld
erly and poor risk patients, meludmng the advenced cardiao
and hypertensive patient (8) Operative blood pressure drops
should be prevented in the elderly patient When severe
hypotension develops 1n the elderly patient, even for a short
mnterval, the vascular system 1s permanently damaged al
most 50% of the time (4) This analyms elicited nothing
which would a1d n detection of patients likely to have
hypotensve and postoperative cireulatory disturbances.

LOCAL ANESTHETICS

Treatment of Peripheral Embolirm by Qontinuous Sciatic
Nerve Block. Lawrence N Cheeley3 (Buffalo) reports a case

Man, 75, a disbetic, had extreme pain 1n the nght leg from knee
to toes and had bad a eold right foot with loes of skin sensehon
for 16 hours. He had ;nmumdy hed hemiplegia but had recovered
The Tight leg was cold from knes to toes and oma was noted
over the dorsum of the foot and over the toes. Dorsalis pedm and
popliteal artenes were not palpable on the right bt were palpable
on the left mde.

A mmngle rght lyn?)aiheﬁe lumbar block was performed with
subsequent warming of the leg and foot and some rehef from paln.
Since he was too poor 2 msk for operation and repeated lumbar
bloeks are painful and do not produee eontinuons effective vaso-
dilatation and pun relief, a mngle block of the seiatis nerve was
parﬂotmed. Relief from pain was obtaned, with inerease of warmth
in the extreruty A 4 in. 13 gauge needle was then inserted s far
as the sclatic nerve using Im.b.n.g:tupog:rnphia mar A no. 4
ureteral eatheter was introduced through the needle and left in plese
when the needle was withdrawn. A Tnohy adapter was eonnected to
the promimal end of the tubing through which injeotions of m
caine® were made hourly Therapy was econtinued for thres
with gradual improvement in appesrancs of the leg Pan was mueh
less severe after treatment, The patient had a grest deal of freedom
of movement with the estheter in place and was taught to admin
ister the metycaine.®

Use of Sclatic Nerve Block for Producing Vascdilatation
of Lower Extremity and Oomparative Btudy with Para-
vertebral Lumbar S8ympathetic Ganglion Bloak. Allton J
Marmert (New York Med College) performed 58 merve

] Anesth, & Analg 31:311 212, May-June, 1952
&3 Apertbariology 13 207-23¢ Mareh, 1032
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Over-all resulta showed at the 80 minute interval a thera
peutic effect (relief from pain and discomfort) of saline m
20%, of procame mn 40% and of morphme n 70% of pa
tients. The addition of ascorbic acid permutted admimstra
tion of greater amounts of procamne than would otherwias
have been possible without serious side actions, but thus
was not accompanied by increased analgesia. The degree of
relief produced by procaine approximated that produced by
90 mg pentobarbital sodrum, Intravenous procaine eaused
numerous unpleasant side actions. Most often observed were
dirminess (68%), nausea (45%) vomitmg (28%) and gen
eralized numbness (30%) Alany patients begged that pro-
cane infusion be stopped Unless procame administered
intravenousaly, can be demonstrated to produce mgnificant
benefleial effects on spacific disease procegses, it has no place
in the treatment of pamn.

Medial Approach for Paravertebral Somatic Nerve Block
18 described by Wallace Al Shawt (Prospect Heights Hosp,
Brooklyn) With this method the subarachnoid space is

———————
g 104 —! Desdls in blotking spinal

i Taton (A, mﬂ-]al’ﬁ??)ndmlmmpuﬂm
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Pharmacologic and Olinical Studies with Antispssmodics
and Local Anesthetics on Upper Digestive Tract (eorge P
Child® (Albany AMed College) studied atropine, homatropine,
syntropan,® pavatrne * trasentine,® asymatrme® banthine,
procaine, pontocnine,® nupercame * larocaine,® butseains
and BKF?® 538A. Concentrations of the drugs requred to
relax spasm of an wsolated section of rabbit ileum mmduced
by barium or acetvlcholime and the amounts required to
depress its normal motility were determined. Acetyleholine
13 alleged to have a neurotropic ¢ffect and barium a mus-
culotropi. one Inlibition of porphyrin-stained tears pro-
duced by acetylcholine 1n rats was also stndied. The human
studies were conducted on volunteer medical students and
patients with peptic uleer

In the experiments on rabbit ileum, atropine was bv far
the best anticholmergie drng Several compounds effectrvely
relaxed barrum spasm. Potency of the drugs as local anes-
thetics was highly correlated with their effectiveness in
relaxing normal motiity and barium induced epasm The
two isoqumohne drugs, nmupercame® and SEKF® 5384, were
about equallv as good in depressing the spontaneons con
tractions Small amounts of atropme homatropme or ban
thine (gven intrapentoneallv) were reqmred to inhibit the
chromodacryorrhea response to acetylcholme in rats. Of
the remammmg drugs, effectrve amounts bordered on ther
lethal doses and some were completely ineffective.

In the human subjects, all the drugs inhibited motility
mduced by urecholine® but there was conmderable vari
ation m their effectiveness. The second admimstration of
urecholine® invarmbly produced 2 return of some motility
Atropme, banthine and the isoquinolne drugs, however,
were the best agents agrinst mrecholine® mduced spasm.
No drug completely mhibited secretion of acid, and the vari
ation 1 theiwr effectiveness was great

In the therapeutic trials all the anesthetics and spasmoly
tiex were effective m relieving the pam of peptic uleer or
pylorospasm. Pavchie relief was observed after administra
tion of placebos, and, although of short duration, mereased
the difficulties in arriving at a therapentic dose Bubsequent
teats, however confirmed the approximate doses luted 1o
the table. No attempt was made to study the effeots of sll

()] K 19 128-138 1951
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drugs over a prolonged period. Fourteen patients recerving
nupercame® were studied for three months to one year
The most usual result was complete elunmation of gastro-
mtestinal pain 1n 5-15 mmutes. The 180quinoline drugs and
banthine were most spectacolar m this respect. It way diffi.
cult to evaluate duration of this relief. Uleer patients had
no recurrence of symptoms for periods ranging from a few
hours to several weeks after a mingle dose of nupercame.®

Few toxic eflects were observed. Pontocaine® produced
retro-orbital pressure and a feeling of hghtheadedness n
two of three patients Atropine homatropine and banthine
produced the ususl mde effects, meluding dry mouth and
blurred nmon.

Stellate Ganglion Block in Treatment of Acute Subdeltold
Bureitls. Everett J Gordon? (Washmgton, D) reports
results in 86 cases. The ganglion block breaks the reflex
arc which produced constriction of the precapillary sphme
ters and thereby interrupts the venocapillary paralyms
stams and diapedemis The more nearly normal flow of blood
throngh the true capillaries and the consequnent merease in
lymph flow relieves edema and pamn and explams the
prompt svmptomatic relief. Alurphey’s anterolateral ap
proach was found most effective and comfortable

Results were most strikang 1 acute, severs bursitis of
recent onset. There was immediate, dramatic pamn relief,
with inerease in active and passive shoulder motion. Al
though a mild relapse sometimes occurred when the effect
of the block disappeared, further improvement followed one
or two additional blocks given at intervals of ome or two
dayx. Rarelv a fourth block was required to clear mild
residual svmptoms.

In two mild eases, one or two blocks were required to
restore completelv normsl function within 72 hours m 16
of moderate severitv an average of two blocks produced
excellent results m 40% +within 72 hours and 1n 866%
within 1 week, and 1n 19 severe cases an average of three
blocks restored normal function m 89 4% within 1 week.
Six patients with severe bursitis had 2 normally funetiomng
arm after 72 hours. Use of an oral vasodilator drug was
tried 1n two patients but the results were not encouraging

Calesreous depomts were detectable on x rav in 29 of 84

() J Iaternst. Coll Burgroms 16 183 198 Angwt, 1981
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elightly rotated so that the needle can advanes a frastion to the

t or left of the middle of the finger t1p, depen on the und
ﬁg anatomy of the aorts. When there is frm cogjt-:ft the neege

agawst the body of the vertebrn, 6 ce. of & 3% soluta
iuiﬂected During & long operation 5 oo, and 3 eu.Pmly b:rcpeaﬁ
GUTLy

Almost immediately respiratory quiet and relaxation per
vade the whole subdiaphragmatic region, with complete
obliteration of the disturbing reflex sthmulation of respira
tion previously produced by traction on the upper abdomi
nal viscera or their mesenterzes. The high concentration used
18 immediately effestive the small quantities it diffusion,
so that & mgmficant drop 1n blood pressure rarely was en
countered.

This splanchme block has been reported by others, but
the Iarger amounts {80-250 cc.) of anesthetzc solutions used
mnflltrate the retroperitoneal ares down to the pelwis, pro-
duemng phymologically an extended Smrthwick operation

[This very mseful procedure Is often overlooked—Ed.]

Prolonged Peripheral Nerve Block by Means of Indwell
ing Plastic Oathoter Treatment of Hicoup (Note on Elec-
trical Localization of Peripheral Nerve) Stanley J Sarmof?
and L. Cherlotte Sarnoff? (Harvard Univ) desentbe a
method.

TeEcHN10.—After the slan wheal 18 made a no 18 needle 15 in-
sarted to the demired point, a polythylene tuhing eontainmg a stilet
is then inserfed to the full I of the needle, the needle gently
withdrawn and the stilst removed. A no 23 needle is inserted 1n the
end of the tubing and the anesthetic agent injected. YWhen the de-
sired block has occurred, & needls stopper 1s secured 1n the hub of
the needle. Probably the most important step is to secure the plastie
fubmg to the skin A besvy ecating of collodion 15 appled to the
skin in a erele with a 1 in. racus from the point of emergence of
the tubing so es to make the tnbing adhers y to the skun sur
faee. Narrow adhesve strips wound several ttmes around the tubing
aro then fixed to the slan at the rim of the eollodion cirele. The rest
of the tubing with the needle in 18 end and the needle stopper are
then folded in s sterile ganze sponge and taped in place

This techmic was successful with patients who had m
tractable hiccup The electrophreme respirator was used
to localize the external motor pont of the phremic nerve
The no 18 needle was here mserted and made to follow the
downiward course of the anterior surface of the anterior
sealene musele over which the phrenic nerve passes It was

(2) ADestbesiolegy 1t 270-275 May 1051
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tapeous admimstration Addition of 1 200,000 epmephrine
to solutions of procamne or xyloesme did not reduee their
toxicity to mice

Experiments in rata, rabbits and cats mmilarly showed
Iylocane to be about twice as toxle as procaine

Dermatitis from Local Anesthetics The paucity of reports
of the gensitizers among the local anesthetic drugs iz sur
prismg because senmtization occurs frequently O Guy
Laned (Boston) and Ralph Luikart IT (Santa Barbara,
Cabf) review 107 cases of eprdermal hypersenmihwity 1n
the literature

A positive pateh test confirmed 78 cases (78%) Hespon
mble drugs in decreamng order of frequency are procame,
orthoform, picrate, pontocamne,® nupereaine® benrocarme,
butyn,* apothesmmne,® larocame® and metycaine ® Collateral
genmtivity among these simular organic eompounds ia not
mfrequent and may be wide A recent survey of dentists
indicated a rather high proportion who had become sens
tired to local anesthetics.

Thurty cases of epidermal procamne hypersenmtivity were
found Pomtive resctions to patoh tests conflrmed 66%
Considering the number of patients whose skan surface m
advertently contacts procaine and that 83% of those with
reported senmtivity use 1t frequently (dentists and phy
moians) mAny exposures seem necessary to develop ep1
dermal procamme hypersensitivity the condition seems an
ocoupationsl disease basicallv Reported reactions mn the
literature probably represent a low index of true mnerdence

Epidermsl hypersenmitivity to tetracains (pontocame®)
was noted in 14 cases. Thomas made patch tests on 201
endoscopy patients and found 20 with 1 or 2 + reactions
and 8 with suggestive reactions Conmdering this meidence
of hypersensitivity the ltersture would agamn appear to
mve & low index of oseurrence of senmtivity Exterpal ep:
dermal tetracaine hypersenmtivity 1s most prevalent in oph
thalmologists and their patients.

Such localised senmtivity may mean generalized sensi
tivity 1n any given patient It would seem unwise to pre-
scribe & local anesthetio preparation for topical use with
out bemg alert for the occurrence of epiderms! hypersenm
tivity at any time. Caution about the possibiity of much

(8) J A M & 146 7I7 T30 Jupe 13 IPSL
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Bwigart and Barry J Ansont carried out dissections on
external and internal oblique aud tranaversus abdominis
muscles 1n & arge seriea of specimens to locate the pomt of
paretsl perforation of the ioingmnal and iliochypogastric

19Y—4row shows slie of optimal effecirvenem for In 0a tnto nerves in
.&}mmmmmm( dhnhwusnwﬁd Quart Bail
Morthwesten Usty M. Bohool 26 21§68 1951

divimons of the first lumbar nerve through the 1ngmmnel por
tion of the abdominal layers.

Figures 195-197 1ndicate pownts of perforation of the mus-
culoaponeurotic layers of the abdeminal wall by the iliown-
gmngel nerve Figures 198.200 those of the iliohypogasime
nerve The studies reveal that the optimeal point for anes-
thetie block of the entire nerve supply of the lower abdomi
nal wall would be 4-6 em. posterior to the anterior superior
spine, along the lateral aspect of the external ilme Yip,

(4) Quart Bull Norfswwsten Untr 1L School $8:31 28 Spriag, 195L
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tion is then directed posterolaterally to the mldpoint of the ilme
mtuthspomttheneodlauldmoedmutohnpmguou the
ilize crest. Moat of the anesthetic agent should be injected along
the ilies erest toward the antenor and enior supenor Hise spines.
The subeostal nerve may be blocked mjecting the solntion be-
fween the internal oblique and transversus abdominis moseles 1n a
direetion extending from the mdpomnt of the ilino erest to the ante-

Distributionof
unmv};lr.n :'-m}ml
musclet 244 halves

200 —Praferred sits for Injection i tadicated the blsek oirede.
o ol i B g e U M g d e d

nor aspeet of the twalfth rib Intradermal mflliration mn the mid
line sres from the pule symphysis toward the nmbilicns will satis-
factonly block nerves overlapping from the opposmte mde. Inflltra-
Hon 1o the area of the subeutaneons ingninel rng may be reqmred
to block the pudendal extensons of the gemtofemoral nerre.
With the anesthetis agent thus mjected complete anal
gesia of the lower abdommal wall should result musele
tenmon 1o the operative ares and dustortion of the fascial
planes by the anesthetic solution would be obviated
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It must be atreased that the chronically 11l surgical patient
who has lost weight must have reduced blood volume de
spite hemoglobmn, hematocrit and plasma protein values
within normel lunits

Transfusion Reaotions in Multiple Transfusions John B
Osborn and Thomas H. Seldon® (Mayo Clme) studied 591
patients who were given 2,260 transfusions to determine
reaction rate with mnltiple tranafumons. It was found to
be 84%

The patients’ sex and age of the blood tranafused were
not sigrufieant in determining rate of untowerd reactions.
Pyrogerue reactions were most frequent and group A pa
tients bad most frequent untoward reactions

From the table 1t appears that if & graph were drawn the
reaction rate would take the form of an 8 c¢urve Thus, 1t

Frar Arprimince or Rracrion Accompmne To Numpme or TRARSFUMIORS

RricTioN 10

5th No
24; No 34; No 4th; No

1t Trans. Rexetioa to
Reactlon | Resctionto [ Reactwnto

turlon Only| “B9™ | \0orad” | ot fd or 33| L5 30M

Patients und

.mnduudo:qo 2% 591 548 mn 176 100
Reactions 43 29 14 11 9
Reaction rate, % 78 53 51 6.3 90

18 poagible to postulate how the reaction rate of any partion
lar patient may very according to sequence of the trans
on.

ﬁl;lf & person has & reaction on first tranafusion, he 1s more
likely than others to have a reaction with the second. Ap-
proximately one m four had reactions on both first and
pocond transfumons. This observation is important because
of imerease 1 the number of patients who reacting with
the first transfusion, are possible candidates for reaction
with another transfusion.

Anesthexia and Rednotion of Blood Loss W N Rollason?
developed a techmie to produee not only a nontoxic non
explosive Light nareosis, with musecular relaxation and con
trol of respiratory movement, but slso 2 ralatively blood
lens surgeal fleld.

] Gurrest Ten n Avactts, & Aoalf, 31 8201 Jan, Feb, 1952
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Hypotensive Anesthesla in Plastic Surgery Uss of the
methonimm compounds, with postural control, to produce
hypotension under anesthema 1n plastic surgery 18 advocated
by Jack Penn and H Bentel® (Johannesburg) The redue
tion 1n bleeding 1mproves surgical aceuracy, lessens trauma
and the amount of sutnre material buried, shortens opera
tion time and reduces postoperative edema and brulsing to
& mmumum Less anesthesia 18 needed under low pressure,
and this seems to dumimish the ineidence of postoperative
discomfort and mekmess.

A complete preoperative physmcal examination and Hhus-
tory are essential, with particular attention to the cardio-
vascular renal svstems Coronary disease and mephritis are
contraindications to hypotensive anesthesia. For premedica
tion the authors use 14 gr omnopon and Y5 gr atropme an
hour before surgery The patient 18 given ntraval (0.5 Gm.)
and flaxedil® (60-80 mg ), intubated and then mantamed on
gas-oXygen-sther, usmg a cirele absorption system with the
respiratory valve open When he 15 settled the blood pressure
is taken and the table tilted 80-40 degrees to the foot-down
position. After three minutes the blood pressure is taken
again and any difference noted Hexamethonium dosage 18
assesssd from these readings. The nsual dose 1s 50 mg for
young healthy adults 30-40 mg for patients over 40 and
20-80 mg for patients over 50 and those who have mild
hypertension or a fall in pressure due to posture alone

Hexamethonium bromide 1s given 1ntravemously the
blood pressure should come down within ive mmutes. If it
does not, half the imtial dose 18 gaiven and 1if this has no
effect the method 1s abandoned. Blood pressures between
50 and 60 mm Hg should be mantained. The effect of the
mitial dose of the drug usually lasts 80-40 mmnutes some-
times hypotensmon ean be mamntained at the end of this
period by inereamng the tilt of the table Subsequent doses
vary from 10-25 mg The last mnjection should be given not
less than 20 minutes before completion of the operation. All
surgery must be finished before the pressure wallowed to rise.

Surgical shock 158 not a feature as the antonomio gan
ghions have been paralyzed. Uncontrolled bleeding even to
» minor extent may be catastrophe 1if replacement 18 not
mmediate

[())] Bouth African M J 26-9-11 Jam. 6 1852
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was moderately reduced for a time The drug 18 conmdered
relatively meffective It causes moderate tachycardia and
may produce mild edema of the periorhital region, hands,
feet and genitaha,

Combined use of hexamethonium and apresoline 1s still
being investigated and should only be undertaken with ex
treme caution First hexamethonium 18 used in dosages de-
scribed, apresoline 18 added after a week or more Uremia,
cerebrovascular aceidents, multiple m3ocardial infarcts and
sudden death have been reported.

If use of either or both drugs 18 contemplated, the patient
should have carefnl, complete phymcal exsmination, pre
vious evidence of artenal insufficiency should be ascertamed.
Exammation should include retinoscopic study, ECG and
renal evaluation, including nonprotemn nitrogen value and
phenolsulfonphthalemn excretory function test Patients with
previous sympathectomy or with encephalopathy or damaged
myocerdium tolerate emaller doses All patients need care
ful instruction as to sde effects and associated hazards,
they should be alerted to reduce or very dosage accordmg
to gymptoms.

}A}tbough there is enidence that use of by?n!unlvu agents {s & nseful
adjunct to extensive surgery in which blood lots is & major factor ono
must pot overlook the hatards associated with this technic.—Ed.]

MISCELLANEOUS

Effects of 1 Epinephrine and 1 Nor Epinephrine on Cere-
bral Cirenlation and Metabolism in Man were studied by
Benton D King, Loms Sokoloff and Richard L Wechsler!
(Umiv of Pennsylvemia) Epinephrine increased mean ar
teral preasure and cerebral blood flow without sigmifleant
change 1m cerebrovascular resistance Oxygen comsumption
bv cerebral tiesue eigmificantly mereased. Nor-epmephrine
decidedly 1ncreased cerebrovascular resistance and de-
ereased cerebral blood flow despite substantial increase 1n
mean arterial blood pressure Cerebral oxygen consumption
was not mgmficantly altered

These findmgs are clinically mgnificant 1f vascular beds
of other vital organs such as heart, liver and lkidneys con

(1) J Ol Invest. 311273 270 Marek 1082,
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an average fall of 16% 1n renal blood flow (range of -
to —21%) Average glomerular filtration rate increased )
1%, and there was therefore an increass wn flltration fra
tion. In nme patients tested with nor adrenaline there w
an average rise of 64% 1n meen blood preasure assooiat
with an average fall of 18% 1n renal blood flow (range
—2 to —84%) Averapge glomerular filtration rate mncreas
by 2% Results showed a wide scatter, but renal blood flo
was never increased In six patients teated with methedrin
there was an average rise of 64% in mean bloed pressu
and an average increase of 20% 1n renal blood flow (rang
of —8 to +42%) Average glomeruler flltration rate 1
creased by 41%, with an increase in filtration fractio
Agamn the figures showed & wide scatter, blood flow ws
increased in five patients and deoreased in one

The effects of adrenslme and nor adrensline in ane:
thetized persons were thns sunilar to those in nnane
thetized subjects. Only mothedrine® produced a rse in bloo
pressure and an over-all increase 1n renal blood flow thoung
flow decreased alightly in one person In this investigatio
pressor substances were given both when base lmne bloo
pressure was normal and when 1t had been reduced bv Cf
Ususlly they were given when hypotension was due t
shock. No information 1s available on therr effects on th
renal eirculation 1n shock, but there 18 no reason to suppos
that the reactions to adrensline and nor-adrenaline wounl
be more favorable

Nor Adrenalime and Methedrine® Comparison of Thet
Ofrculatory Aotions was made by H C Churchill Davidsor
and H. J C Bwan? (St. Thomes's Hosp London) Blooc
flow through muscle and skin was measured and systemi
artertal pressure and heart rate were recorded

Methedrine® wax slower acting caused less of a rise ir
diastolic pressure and was longer acting than nor-adrenaline
(Fig 201) Both drugs caused bradveardia Nor adrenaline
caused greater vasoconstrictron than methedrine ®

Nor adrenaline increases blood pressare by constricting
perinheral blood vessels and thus mnereasing vasoular re-
smtance It 1 conmdered the chemreal transmitter of most
adrenergic nerves Alethedrine® appesrs to have & more com
plex action.

(3) Antestbesta T (9 Jesmury 1952
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In reversible hipotensive siates due to deereased vaso-
motor tone, nior adrennhine—the phyvsiolopie transmitter—
rectares that defeet Moreover 1t ddaes not constrict vessels
through which cireulation lias to be mmintmned such as
the coronars arteries It controls the Ievel of blood pressure
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Chrehm. [F1 drenaling metbedriae 8 (Ooartesy of
m uda-::al'fllc, Anstethesls 7 4 # Jastary 19EY )

cx8etly, and, by altering dosage, any desired effest on the
N may be obtained However, methedrine® possesses
¢ undeniable ady antage that it usually preduces the de
red effect without demnnding the eontmued attention of
the physieian.
ﬁiﬁmd enthushaam regarding m-eﬁ;eptl];ﬂmnc rﬁ%
s oW 0
ot b2 D g nlerininate w of ramprewny
Anesthatio Problems in Hormonal Disorders of Adrenal
(Col were studied by E 3 Papper and QGeorge F' Cahullt
oambia Univ ) Patients with Addison's disoass are as

R N TR
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grave a risk for anestheais and operation as any in chmeal
practice A specific relationship could not be established be-
tween precipitation of addisomian crims end the anesthetio
agent or operative procedure Circulatory collapse was the
most dangerous and frequent complication observed. It was
muimizred by proper preparation before operstion with
adrenal cortex extract in large doses and/or desoxyecort:
costerone acetate and sodinm chloride Hypotension durmg
the anesthettc period was controlled best by administration
of agueons adrenal cortex hormone extract, sodinm chlonide
and whole blood. In admmstration of the anesthetic 1t 1
essential to avoid anoxia, asphyxia or hypotension.

Operative correction of Cushing’s syndrome 15 a serious
risk to the patient due to the high incidence of severe post
operative shock Preoperative preparation of these patients
153 mmilar to that given patients with Addison’s disease
Preoperative sedation with morphine and scopolemine in
doses somewhat smaller than might ordinanly be used 1s
indicated. Chmical experience had not been extensive enough
to deterrune the anesthetic agent of choice, the anthors
found the mitrous oxide-ether sequence through an endo-
tracheal airway satisfactory Cyclopropane should be avoided
because of the frequent need for therapy of a hypotensive
state with epmephrine or arterenol. Combinations of the
adrenogenital and Cushing’s svndrome are possible, and are
managed in the light of the more serious compheations of
Cushing s svndrome

Patients with pheochromocytoma present another prob-
lem to the anesthesmologist. The need for adequate relaxa
tion, possibility of acerdental pneumothorax, phymologe
effacts of exceasive secretion of epmephrine or nor-epineph
rme durmg manipulation of the tomor and the sudden
ewrculatory depression that may ocour after extirpation of
the secreting mass are the elements involved mn anesthetic
management. The authors advise moderate depths of ether
aneathesia to obtamm adequate relaxation cyclopropane
ehloroform and ethvl chloride are unwise choices sinco they
are known to produce ventricular arrhythmias m the pres
ence of epmephrine An endotracheal airway should be es-
tablished to aid n eare of pneumothorax should it occur No
matter what anesthetie remmen is followed anoxia must be
avoided, 1t is as potent a stimulus to medullary secretion as
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patients 18 difficult. 8o dependent 18 this balance on regular
and frequent mntake of food, electrolytes and water that this
rontine should not be altered on days when dressings are
changed Nitrous oxde analgema, without premedication,
should therefore be employed for dresamng changes and dé
bridements, only Lght premedication with Lght eyelopro
pane or mitrous oxide-ether anesthesia should be used for
early akin gralts and plastic repairs.

The patient shonld be mentally prepared for the proce-
dure by bemg told that he will not sleep but will feel pres
sure and be aware of movement without feeling pamn. Tt
{8 most 1mportant that analgesia be established before pain
causing procedures are begun. The patient should breathe a
4.6 L./mmute flow of a 4 1 mixture of nitrous oxidsoxy
gen for three minutes A to-and fro set up with the tail of
the bag partly open 18 best. When analgesia is well estab-
lished, the patient should be gently lifted from the carnage
to the table Neceasary dresmings and débmdements are car
ried out 1mmediately after which the patient 18 returned
to the stretcher and the analgesis discontinued Throughout
analgesia the anesthetist should talk to the patient, vary
ing the nitrous oxide concentration eccording to the re
sponse.

When grafting 1s necessarv analgesia 18 maintained until
dressings have been removed and donor and recipient areas
prepared Light surgical anesthesma is then produced by
addition of a small flow of cyclopropane As asoon as the
grafts are cut, oyclopropane is discontinued, and the patient
gradually returns to the analgesic state Thus anesthesia in
lLimited to 10-80 minutes for a surgical procedure that mav
take 1-8 hours. Patients are ordinarily ready for fluids orally
on return to bed, only shight phvsiclogic depression 18 evi
dent.

Effects of High Oxygen Atmospheres on Drug Induced
Oonvulxlons were investigated by Al deV Cotten and R. P
Walton® (Aed. Collegs of South Carolma) to determine
quantitative differences in the effects of drng induced con
vulsons 1n high oxygen atmospheres and in ordinary room
air In each separate experiment, drug fnjestlons were given
to 10 ammalx observed in high oxygen atmosphers and to
10 ammals simultaneously observed in ordinarv room air

~ ($) Apmtheslology 13 491498 Joly 1981
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Using rats and mice 15 experiments were conducted with
metenzol,® 12 with strvehmine sulfnte and 12 with sodium
evanule Two xinnlar expuriments with metrazol® and two
with steycinine, contrasting thy effects of 155 oxvgen at
mosphere and of ondmary room nir were also conducted

In contrast to room air, high oxvgen atmosphores in
eriased the merdenee of convulmons even thouph they
lengthened the span of survival Survival time, as enleulated
from over-all avernge with three drugs, was more thap
doubled Surviyval rates <id not (iffer significantly n the
two 1 pes of ntmospheres Pulmonary hemorrhage was ob
served consistenthy, but was more pronounced 1n ammals
maitained i high exygun atinospheres wlile convulsion
mterials were correspontdingly longer Results in 156% oxy
gen atmosphieres were about the snme ax those m ordinars
room mr, with the exception of possibly shorter surmival
m the forner The hearts of dogs given large doses of strvch
mne intravenoush continued to beat for several munutes
during termmal apnca FElecetrocardiogram complexes, when
free of the disturbmpg effcets of skeletal musele spasm were
tvpieal of anoxia and showed no special fibnllary tenden
etex, Antifibrillatory drugs have no particular value in these
conditiona,

Ax far a8 these smplications can bo transferred to chinieal
conditions, the experiments mdieate a definite but limited
advantage mm the adminstration of oxygen by mask m the
miervals between erstieal reeurrent convulmons.

New Tube for Rapid Evaoustion of Stomach Contents
befors Anesthesia in Emergency Procedures is dessribed by
gnhn W Devine Jr and Robert L Alorrwon? (Livnehburg,

8)

Accepted procedure with trauma patients 1s to evacuate
the gastric eontents bv stomach tube, results sre not al
ways suecessful because suction applied to the tube tends
to draw the mucosa into the holes and obstruet dramage
The authors have doveloped a tube within & tube which
prevents this vacuum muecora obstruction phenomenen by
the application of an air vent (Fig 202) The outer tube 18
& regular 3 ft long stomach tube with about 30 holes m
the distal B 1n. A small cahiber polyethylene tube 18 insarted
to within 34 cm. of the distal end of the outer tube. A

—
(7)) dwm. T farg 33 394307 Merch, 1058
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patients 18 diffieult. 8o dependent 18 this balance on regular
and frequent mtake of food, electrolytes and water that this
routme should not be altered on days when dreasings are
changed. Nitrous oxide analgema, withont premedication,
should therefore be employed for dressing changes and dé-
bridements, only light premedication with light evelopro-
pane or nitrous oxide-ether anesthesia should be used for
early skin grafts and plastic repairs.

The patient should be mentally prepared for the proce
dure by bemg told that he will not sleep but will feel pres
sure and be aware of movement without feeling pamn. It
s most important that analgema be estabhished before pain
causing procedures are begun. The patient should breathe a
4-6 L /minute flow of a 4 1 mixture of mtrous oxide-oxy
gen for three minutes. A to-and fro set up with the tail of
the bpg partlv open 18 best. When analgesa 18 well estab
lished, the patient should be gently Lifted from the earrage
to the table Necessary dressings and débridements are car
nied out immediately after which the patient 18 returned
to the stretcher and the analgesia discontinued Throughout
analgema, the anesthetist should talk to the patient vary
ing the mitrous oxide concentration according to the re-
sponse

When grafting 1s necessarv analgesa is maintained until
dressings have been removed and donor and recipient areas
prepared Light surgical anesthesia is then produced by
addition of a small flow of eyclopropane As soon as the
grafts are cut, eyclopropane 1s discontinued, and the patient
gradually returns to the analgesme state Thus anesthema 1s
limited to 10-80 muinutes for a surgical procedure that mav
take 1-3 hours. Patients are ordinarily ready for flmds orally
on return to bed only shight physiologic depression is ev1
dent.

Effects of High Oxygen Atmospheres on Drug Induced
Convulslons were investigated by M deV Cotten and R. P
Wealton® (Med. College of South Carolina) to determine
quantitative differences in the effects of drug induced con
vulmons in high oxvgen atmospheres and mn ordmary room
air Tn each separate experiment, drug injections were given
to 10 ammals observed in high oxygen atmosphere and to
10 animals simultaneously observed in ordinary room air

(8) Anesthesbology 12:491-498 Joly 1951
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metal T connector 18 mserted 1n the upper end of the outer
tube, and the straight Limb 18 closed off by a rubber dima
phragm through which a hypodermic needle 15 inserted to
form a tight junetion with the polyethvlene tube Suction
15 then applied to the other branch of the T tube so that
the outer tube becomes a suction tube and the polyethylens
tube provides an air vent of atmospheric air at the distal
end. When suction 1s apphed to the small ealiber tube an

PREVENTS VACUUM MUCOSAL
OBSTRUCTION PHENGHERA

Pig. 203 —Muit] alr vent gustrolntestinal tube, (Courtesy of Deviw J W,
Jr, dod Morrkeon B Lokt 3 By 81 $00-307 1081y -

imntralumen sump tube results, avording 8 vacuum and giv
ing uninterrupted but slower dramage The pomnt of maxi
mum suction is changed from the uppermost to the distal
openngs.

This air vent principle is most helpful also in esophag
eal and gastric resections and in decompressing the small
bowel 1n cases of intestinal obstruction.

Injection Routine in Operating Theaters Present Prao
tice and Buggested Ohanges. Injection errors are more
common than is generally supposed. Many accidents, be-
cause they do not end fatally, ere not reported W B R
Dimond, A. Pollerd and A. 0 Adamson8 (Greenivich Eng
1and) conclude from their survey of 45 hospitals that ace
dents and near-accidents result from the following causes
(1) failure to read or check label (2) mmilarity of ampules
containing different drugs, (8) rehiance on verbal mstrue
tron (4) falure to check premedication, (5) failure to
dissolve crystalline drugs completely (6) storage of am
pules wn colorless dimnfectants, whereby contammation of
the contents of a eracked ampule escapes notice, (7) inver
slon of used, rubber-capped bottle in a dmnfecting flaid
when the negative pressurs may draw fluid into the bottle

(8) Lancet 1 410-418, Feb. £3 1081
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thoroughly familiar with the action of agents employed,
adequately equpped to meet possble complications and
effective 1n the art and mechanica of resuseitation.

Anesthetic should never be given unless oxygen under
pressure 15 accesstble A small ¢ylinder of compressed oxy
gen connected to a well fitting tace mask with rebreathing
bag attached will satisfactorily inflate the lungs m event
of apnea or respiratory depression Sunction apparatus, me-
chanieal or water driven, provided with adequate connee
tions and tips, should be instantly available A means to
place the patient n the Trendelenburg position quekly
should be prepared in advance.

For anesthetic comphcations, prophylaxis 1s the best
treatment Preoperative status of the patient’s circulatory
and respiratory systems, and cxact time and mize of the
last meal should be known Normal emptying time for the
stomach 18 8144 hours bat 1f traume occurs shorily after
eating undigested food may remam for 6 10 hours. In case
of doubt, a large caliber stomach pump should be used,
after checking for loose deciduous teeth or removable den
tal applhances

Premedieation 18 based on individual needs Few patients
require sedatives or narcotics except with local anesthesia
If one of the volatile liqmuds or thiopental 18 used, adequate
doses of atropme or scopolamine should be given before
hand. Intravenous route 1s most desirable and practical for
office use

Most commonly used 1n the office 18 thiopental which has
Iittle or no analgesme properties, 18 a powerful respiratory
depressant and with which aerious laryngospasm 18 always
a threat. It 18 satumfactory for short procedures requirng
no relsxation, in which pamfal stimul and other noxous
reflexes are mmimal. Operations 1n and around the mouth,
nose and throat are not office procedurcs unless the anes-
thetist 18 traned to do an endotracheal wntubation and
equpment 1n the office equals that of the average surgery
Should laryngospasm develop, curare 1s mdicated

Ether with 1ts wide safety margmn s probably wisest
choiee for office use Vinyl ether and ethyl chloride ahould
be used only for induetion prelimnary to ether or for pro-
cedures that can be completed 1n thet space of time

Remonal blocks and local nfiltration are perticularly
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suted for oftice use Procaine iv least toxic, s effcet is
prolonged by adding epmephrine 1 100,000, sts cMesencs
mav be inecreased by the use of Iyvaluyronidase Concentra
tions above 177 are unnceessary Stellate ganglion and other
blocks of the xvmpathetic trunk are not office procedures.
8urvey of Fires and Explosions {n Hospitals of the United
Btates was carried out by Benjamin J Ciliberti and Paul
M Wood® (Staten Island, N Y ), using the questionnaire
method There were 2,285 replies from 6,400 questionnaires.
From these replies informntion wns obtained on 28 fires
and 41 explosions ocenrring m operating rooms. The ecom

Fic. 20X -\,

iy mcidence of el doe te statie electrinity (Cooriry of
Chftarti, B J, and Wood, ¥ M Am 3 Bwrg 83 527830 April, 1082
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monest source of igmtion for these mccidents was statie
electricity (Table 1) Data on the 32 explosions attributed
to this cause are given i Table 2 Analyms of the monthly
incidence of these explosions (eight not included) showed
that the greatest number occurred 1n the first and fourth
quarters of the year (Fig 208) On the basw of their data
the anthors roughly estimate that about eight explosions a

TABLE 2—Data on Exrrosions Arramured 1o Stamc Ereemicry
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year due to static clectricity oceur in hospitals in the
United States.

Abgence of conductine floormng, grounding and proper

clothing 1s responsible for the continned high weidence of
explosions due 1o statie clectnets
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