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PREIFACE

One of the regrettable casualties of war 1s 1ts effect
on seientific progress What adiance 1n science occurs
18 concerned chiefly with attempts to md the actual
conduct of the fighting There 15 no encouragement to
pursue that sort of investigation wiieh will make for
better living or better health The more nearly total the
war becomes, the more strihing will be its mhibiting
effect on research that 1s unconneeted with military
affairs Now 1n the fifth jear of tlns total war 1t 15
apparent to anyone who reads the current hterature
that the amazing speed of scientific progress wihich
characterized the last 50 years has been retarded to an
appallmg degree How long this wave of depression will
last cannot be forescen The editor of the 1943 YEar
Book or SuraerY feels that this brief statement will
suffice to explain to the reader why the eontents of this
volume may appear to be less rich 1 new 1deas than the
previous ones There are, however many references to
articles dealing directly with vamous aspeets of military
surgery

As m the last war, there 13 general recognition of the
mmportance of debridement of wounds It 1s to be hoped,
however, that many of the mustakes mn applving this
prineiple which were made in World War T will not be
repeated 1n this war Debridement should not mean the
ruthless sacrafice of ving tissue Injured muscle should
be spht Iongitudinally to open spaces and fascial planes,
but large masses of living muscle should not be need
lessly exersed As an addion to debridement i pre
venting serious wound infection great hopes were held
that the application of one of the sulfonamides to the
wounds would be very beneficial The careful study,
however of the abiity of these drugs to prevent infee
tion which was made under the ausprees of the National
Research Couneil by the Subcommttee on Surgieal
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4 PRUFACE

Infections has cast considerable doubt on their efficacy
i this regard An abstract of the report of the sub
committee which was given by its chairman, Frank L
Meleney appears in the text In this connection, the
article by Suthiff, Helpern, Griffin and Brown 1s of
special interest These authors report that in 1941,
sulfonamide toxieity was given as the cause of death
m 28 cases m New York City

Plasma as was to be expected, has been found to be
very useful, but every surgeon knows that mn cases of
severe hemorrhage 1t 13 whole blood that 13 needed rather
than merely plasma Dafficulties of transporting and of
refrigerating whole blood 1n areas of active combat are
great Ogilvie, the chief surgical consultant of the
British Eighth Army, states that the extensive use of
blood from umiversal donors did much to obwviate the
difficulties yust mentioned The donors were sometimes
members of the medical corps, sometimes civihans and
at other times soldiers 1n various branches of the non
combat services Plasma of course, still 15 of great 1m
portance mn treating the shock assoeiated with severe
burns In this connection, 1t 15 mteresting to note how
the pendulum has been swinging away from the use of
tannmie acid n burns, despite the fact that a few years
ago 1t seemed to many that this form of treatment was
here to stay

The enthusiastic reports of the value of Toentgen
therapy m the treatment of gas gangrene which have
appeared 1 recent jears will perhaps be less Justified
m the light of Caldwell’s experimental study He foungd
that the x rays had practically no effect in retardin,
the development of gas gangrene 1 guinea Pigs, alg
though the local apphication of zmne peroxide hz;d a
defimite inhibiting effect

As m the last war, cases of wound mnfections with th,
diphtheria baeillus have been turmng up oceasiong)) ¢
It 18 mportant of course, that they should be regoy
mzed 2



PREFACE 5

Refrigeration anesthesia for operations on the limbs
has been proposed by redersek Allen Several reports
of the experiences of other authors are presented in
this volume The work of Brocks and Dunean, reported
m the 1942 Y ear Boox (p 130), should be read in this
conneetion

—EvaArts A Gramay



ABOUT THE APPEARANCE OF BOOKS IN WARTIME

Recent rulings by the War Production Board have eur
tailed (1) the weights of certam hinds of book papers
that may be manufaetured and (2) the amounts of paper
which book publishers may use In hine with these rulings
to conserve matenials and man power, we are

(a) reducmg the marging and printing
more words to the page, with the result
that there are fewer pages per book,

(b) mtrodueing certain light weight but
ullung papers that will partally
compensate for the loss of bulk 1n the

other papers which 1t 15 necessary to
use

Shimmer books save essentral matertals and lahor We
are sure that readers will understand our desire to co
operate as fully as possible with the objectives of the
‘War Prodngtion Board and our Government

—THE Yesr Boox Pustismess, INc
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GENERAL SURGERY

ANESTHESIA AND ANALGLSIA

Ether—D G Revell, Jr1 (Wmnmpeg) considers
ether the all-purpose anesthefic Despite the advent of
newer agents with eertamn adsvantages, ether, given by
the drop method, remamns the safest, most frequentlv
used and most reliable general anesthetic agent, espe
enally for the less experienced The intravenous route
offers serious disadvantages, while the advantages of the
rectal route 1n reality a colome route are himited In the
drop techme, cooling of the resprratory tract may be
minimized by partial rebreathmg and steady adminstra
tion of the ether so that vaporization of large amounts
does not take place at intervals The Yankauer mash 15
preferable to the Gwathmey for convemence, efficiency
and cost Smooth admimstration of ether 15 essentral for
maintenance of an even plane of anesthesia To facilitate
this m the sem: open technie, Revell has devised a sim
ple dripper The ether, under shght air pressure, 18 led
from the original container to the mask through a smt-
able length of small caliber rubber tubing Deliverv n
clean easily visible drops may be regulated bv a mod1
fied spigot valve so arranged as to be adjustable or shut
off by merely touching 1t with the finger tip The dripper
may be attached to the mash 1n anv position by an ex
panding spring c¢lip Its use allows a defimite economy
of ether frees one hand for other duties and greatly
facilitates and shortens inductions

Revell has evolved an apparatus to supply almost m
definitely ether vapor of any desired eoncentration The
prmeiple 15 vaporization of hqud ether in water, 1 a
closed contammer automatically hept slightly above the

(1) Camad M A J 47 935739 September 1942
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12 GENERAL SURGERY

boiling point of ethyl ether The liqmd ether, admitted
through an enclosed visible dripper, 1s carried down m
to the warm water by a controllable flow of arr or oxygen
Volatihization takes place completely and immediately in
the warm water, and the resultant vapor 1s led under
moderate pressure through a surtable length and caliber
of rubber tubing to the patient In the most frequently
used technics of undermash sufflation the vapor 1s re
leased under a Yanlauer mask closely covered with a
towel Endoral, endopharyngeal or endotracheal suffla
tion technies may be used or even endotracheal partial
rebreathing 1n certain cases Temperature of the water
m the vaporizer 15 automatically maintained within a 5
degree range just above 35 C by a thermostatically con
trolled circulation of really hot water through a sub
merged copper coil Besides the thorough and prompt
vaporization of the ether, the resulting vapor 15 shghtly
humidified, rendering 1t more acceptable to the respira
tory tract

The established elnical advantages provided by
warmed, moist ether vapor suggest that this techmie
(sufflation) should be used for patients regarded as poor
1sks or who are to undergo protracted operation, for all
mfants and for every patient for whom use of endo
tracheal ether by other than the closed absorption
technic 1s contemplated

According to Harry Gold? (Cornell Umiv ), the safe
ty of use of bulk efher wn anesthesia appears to be
established The danger of transfer from large to small
containers by the hospital pharmacist 1s neghgible 1f
ordinary precautions are observed Snoke suggests that
ether 1n 5 1b tms or 30 Ib drums 15 practical only 1n
mstitutions that have a weekly ether consumption of
over 5 or 10 Ib The financial saving 15 considerable
Clarke states that “a hospital may reduce 1ts ether fop
anesthesia bill by between 68 to 78 per cent a stnilung

€7y 3 A B A 120 4445 Sept 5 1042



ANESTHFSIA AND ANALGE SIA 13

thought when 1t 13 realized that a million dollars’ worth
of ether was sold last year in small contaners speeially
labeled for anesthesia”

Nitrous Oxade Oxygen—J Montgomerie? (R A
M C) has devised a modification of the field pattern
Boyle apparatus by which carbon diwmde absorpiion
may be used The essential additions are a flowmeter for
“basal” oxygen and a soda lime camster

Fig 1 —Fsont vlew CO2 absorber in section 4 pluz € scale
E Magills bag mount R rubber conmections

ArparaTuS —The flowmeter (Figs 1 and 3) was desyzmed
to fit made the sight feed bottle and 1s of the W)ater depresgsxxlun
P e Its design wag restricted by the limted space available

he oxygen cylinder 1s connected to the mddle sight feed tube,
carbon dioxide not bemg used Oxygen thus passes to the tol;
of the bottle by way of the mefal sleeve and tube D and

(3) Bnt. M T 1120130 Jan 80 1943



12 GENERAL SURGERY
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bsorption

(2) 3 A M A 1204445 Sept 5 1942



ANFSTHESTA AND ANATGESIA 15

need ns shown 1 Figure 1, to prevent Lackilow of ra<es into
the abeorber when at 1s not tn esremt This nssembly results i
<ome expiratory resstanee due to the by pass control on the
ether bottle With quict breathing the prewsure at the mash 1<
not excessive, being between 2 and 3 mm Hg, an appreanble
inereate occurs with deep breathing and af the gases arc
bubbled through the ether

Two alternative arrangements may be used In the first,
the flowmeter and cther bottle are left in their usual positions
and the absorber 1s fitted between the ether bottle and the
rebreathing bag In the sccond, the camster 13 fitted near the
face-pieee and to and fro absorption s used Both alternatives
overcome the cxpiratorv resistance, but cther vaponzation 1<
dependent on the small “basal” flow of gases only

Additional corrugated tube 1s improvised from the respirator
eonnecting tube All rubber connections are secured by binding
with wire The materials used are castly obtainable in the field
and constructional work can be earned out by the nearest
worhshop umt It will be noted that the Boyle apparatus 1s
not altered structurally

When this techmic s used, adequate sedative pre
medieation 15 desirable A full anesthetic dose of pento
thal sodium, followed by mitrons oxide oxygen anesthesia
with this apparatus, has been successful When an n
travenous anesthetic 13 not used, induction 1s most
satisfactorly carred out by the “semclosed” method,
carbon diwoxide absorption being started when surgical
anesthesta 1s well established Owing to the diffusibility
of mtrous oxide, 1t 1s seldom possible to discontinue 1ts
flow completely, and about 500 ¢ a minute 15 requirel
for maintenance

Ethyl Chloride —S A Forman4 deseribes nn wnstru
ment for self admwmstered ethyl chloride analgeswa, use
ful 1n minor surgical procedures The apparatus (Fig
4) covers the nose alone, and the patient at no time feels
cut off from air because the mouth 1s entirely free (Fig
5) No asphyxial symptoms are exmbited during ad
mmstration of the analgesic Before placing the n
strument, 1t 15 held 1n the outstretched hand and 1ts use
and anticipated sensations are explammed The patient 15

(4) Avesth & Analz 21 31833 Nov Dec 194



14 GENERAL SURGERY

eseapes throngh a glass capillary 3 T indieates a connection
to the glass depresston tube B The scale was cut from a zmne
alloy sheet and wired to the normal oxygen sight feed tube
Calibration was carried out by timing the displacement of
water from a large meas
uring bottle Prehmnary
expermments  determined
the proper size of capil
lary tube to obtan the
desired range, 200 650 e
per munute Nitrous ox
1de 1s run m through the
normal sight feed tube

The camster was 1m
provised from a traming
_ model service respirator
ne }2’ tzg"éﬁxg;x:::: s"xgz‘zxfxe?:‘f;iqcﬁﬁn"g' contamer (Fig 1) The

bottom (1mspiratory valve

end) was unsoldered and fitted as a hid by attaching fugs to
receve bolts fixed to the body There are four of these, only
two showing in the section A rubber washer (@) 1msures &
gas tight Jomnt A flat metal eylinder and a short length of
1in tube soldered over the hole 1n the Iid enables a connecting
tube to be attached All the contents
of the container were removed, and
two of the pieces of metal gauze (H)
with lint pads (J) were unsed to retamn
the soda lme, 1 1b of which can be
accommodated The unfilled space of
about 1 1n at the upper end 15 1
portant to avord “channeling

The arrangement shown 1 Figure 1
works on the “arcle” prineiple and
permits vaporization of ether by the
expired gases The absorber 1s econ
nected to the Magill bag mount, which
13 fitted between the ether bottle and
the flowmeter The latter 15 supported
by an extension bracket cut from brass
sheet (Fig 3, L) The bag 1z mounted
on an improwised T tube (Fiz 1, K)
One way gas flow 1s attained by m
corporatmng the stopcock from a mi Fig SoSection of
trous oxide arr apparatus, with the owmeter
cap over the exprratory valve removed 1n the face piece gt
tings (Fig 2) The inspiratory valve of the respirator (F) ¢
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bulb quickly and vigorously, mhaling sunultancously
through the nose and allowing the bulb to inflate be
tween squeezes When he feels drowsy, he can stop
squeezing the bulb and, »f he wishes, he can inhale
through the mouth

After the patient has mampulated the bulb several
times, he can ndieate by word or motion when he feels
ready for the procedure Although the patient can hear
the operator’s yoice, cooperate and even speah rationally,

Fig & —Inatrument 5 held sccurely snd comfortably fn place by
adiustable head straps that clip on

he will later state that “he did not mmnd what was done
at all” He may moan, cry out or stiffen, but 1f asked
subsequently whether 1t hurt badly he will mnsist that
1t did not

When the patient mdicates that he 1s ready, 1t 1s
better to wait » few seconds for the analgesia to pro
gress through inhalation of ethyl chloride vapors from
lower respiratory tract At any time durmg the pro
cedure, should the patient feel or antieipate pain, he



16 GENERAL SURGERY

impressed with the fact that he will not go to sleep or
lose conseiousness but that pam will be absent or toler
able He will feel drowsy, indifferent to pain and shght
ly intoxicated, with a feelng of warmth and well bemng
and a sensation of floating through space, finger tips and

s ~
?*‘ nr 0w
*®u ~ g
.:: ,‘f\&%&» .
T >
<, i ~
- Y
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Fig & —Actual size of entire deviee Weighs approvimately 1 1p,

toes will tingle and numbness extend to hands, armg
lips mouth and tongue !

The patient 1s seated comfortably, with the heaq sup
ported The mstrument 1s then placed over lus noge
resting on the forehead, and securely held by adjustable
straps The patient 1s instructed to squeeze the hang
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the anesthetie 1s automaticallv stopped and the patient
breathies natural air alone He cannot advance bevond
analgesia through inability to squeeze the bulb when in
the decper stage of analgesta The analgesi stage lasts
16 114 minute, but can be extended indefinttely bs the
patient

In the stage of analgesia, respiration decpens but
frequency does not change Lyehd reflex 1s present but
sluggish Tyeballs are “lazy * and oscillate slowly Tace
may be shightly flushed

Forman has used self admimstered analgesia for over
8,000 cases, and the only untoward symptom has been
excessive perspiration in a few perhaps due to nervous
reaction Headaches and nauses occurred rarely, and
somiting never Ambulatory patients were alloved to de
part unattended a few munutes after the apparatus was
remoted Contraindications are severe respiratory dis
turbances (nose eolds) or any active chroniec orgame ail
ment wiuch would contrumndicate any type of anesthesia
When extra time for completing a pamnful operation
1s desired and the patient can no longer manipulate the
bulb, the operator squeezes the bulb a few times, thus
carrying the patient mnto deeper analgesia or even into
Lght anesthesia sufficient to fimish the operation

Prevalence of abscesses, furunecles, paronychits, in
growing nails and suppurating ademtis among soldiers
and reermts during mmtial traimng suggests use of self
admrmistered, patient controlled ethyl chloride analgesia
a8 an 1deal way of treatment Portability 15 a major
factor 1n the Army, and since the patient can admimster
s own analgesic fewer assistants would be neeessary
The potentialities of this small umt are numerous espe
cially when nitrous oxide apparatus 15 not available, and
the physician ecan carry 1t 1n his bag at all times

Vinethene —For the past two years, C E Wards

(Jackson, Miss ) has used winethene n chaldren, chiefly

{5) Mississippl Doctor 20 304 December 194
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ean squeeze the bulb and imhale - few times until he 1s
agamn comfortable Dumng operntion, if a panful
mampulation 1s ntierpated, the patient 1s told to tale a
fow extra winfls

The instrument 15 0 designed that the pattent 4t no
time inhales the anesthetic alone, smee plenty of air s

Flg 6Tt tokes 1 second to veplice empty vial of ethy) chlorbeg co

bottle fs onta) ed swith n umit The two oo er kmoba ar
few turms and dev 13 op ned One t tile containg
more admimstrat ons and is equ alent to mor

100 & 24 th a
de e
mrved with the ethyl chlorde vapor Tch tume the
patient squeczes the bulb, only a small amount of
anesthetic 1s deposited for mmbalation With air There 15
no danger of overdosage for when the patient ceases 1o
squeeze the bulb or even 1f be mamnt uns a constant grip
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with phor 1 t and until sueh a time ns there
1s enidence that good cutancous errculation has been restored

Dunng applieation of the spray & more intenre burming and
pamnfn! sensation 1s felt than wonld be felt over & normal sur
face area treated mn the same way This sensation vamshes
when the spray 1s stopped A mottled, reddish discoloration
may remamn for n tume and be assoaated with mild tehing
Tenderness over the affected arca may persist for some days,
but as & rule pun on movement 15 trivial

The patient 18 told to earry out a full range of movement
several times cach day, though the part should not be sub
Jected to exeessive strain In mild cases only one applieation
may be necessary, but 1n more severe ones pain returns, range
of movement diminishes and n second or third appheation may
be required. Since active movement 13 the basic prineiple of
this methed, immobilization by splint or strapping 1s definstely
not to be used It 1s adwsable to ask the patient to return on
the first and third days after the imtial treatment to insure
that foll range of movement 1s shill present and that no un
toward complication has arisen

The authors nsed this method 1n 109 cases Acute trau
matie lesions of the soft tissues, when not too extensive,
give the best results Within this group are placed
sprans, such as those of the ankle, finger, thumb, wrist,
elbow and acromioclavicular joint, and minor injuries
about the knees Chronic lesions may also be improved,
but the results are not so striking Late lesions of any
of these conditions, tenosynovitis and pain of indefimite
origin have shown remarkable improvement If there 1s
no noticeable response, care should be taken that some
other underlymg condition has not been overloohed

Cyclopropane —Jack Milowsky and E A Roven
stmeS (Bellevue Hosp )} report a case of arrhythmea
during cyclopropane anesthesa 1n which direct vigual
1zation of eardiac irregularities demonstrated the irrita
tive effects of eyclopropane on rhythmicity of the heart
Rate and rhythm were seen to recur when ether was
given, demonstrating 1ts protective action m prompth

abolishing 1rregularities even when due to drrect myo
cardial stimulation

{6) Anesth & Analg 21 353856 Nov Dec 1942



20 GENERAL SURGERY

for meision of abscesses and mvringotomies Vinethene
15 conveniently carried m the bag Admimstration 1s easy
and rapid Children wake almost immediately and are
able to walk out of the office in a few minutes The
usual precautions for protecting the eyes and skin are
observed The drug 1s dropped from a 10 cc bottle on
the open gauze mask at the rate of 60 to 80 drops per
minute It can also be used 1n a closed gas machine
An adequate amount of air 1s always provided Anal
gesia 15 usually obtamed 1 30 te 50 seconds, and
myringotomy may be performed at this stage The anes
thetic 1s stopped 1mmediately after the operation The
entire pertod of induetion, operation and recovery takhes
only two or three minutes If a longer operation 1s per
formed, the patient will pass through the second stage
rapidly and usuelly without excitement In the third
stage, breathing becomes regular and qmet If inter
costal activity ceases, the patient 1s 1n the fourth plane
of surgical anesthesia, which should be avorded If 1t
oceurs the anesthesia can be rapidly hghtened by ad
mimstration of artificral respiration and oxygen Vin
ethene 15 dangerous 1f not carefully used in selected
cases

C A MecIntosh and J G Petrie? (MC, RCA)
recommend use of ethyl chlortde spray and active move
ments un soff tissue injurtes The method 1s contrainds
cated i factures and torn ligaments or muscles of
gevere degree

TecaNic —The most pamful area
patient and sprayed Wltﬁ ethyl chlonéz ?Sfetrls:‘?ﬁln fxl;o?v}h:lt:
A full range of passive movement 15 earred out, and the
pﬂhent quichly realizes that the pamn on movement 14 less
‘Adjacent pamful areas that onginally were not recogmzed

are sprayed 1n the same way until a_complete range

movegnent 15 possible without pamn Too much anesgthéfcag“xvi
not be used or frost bite may result Attention must he gws
to the excess ethyl chlorde which may accumulate 1n 5 den
pendent area and produce superficial neerosis of the g e

When a full range of movement 15 attained the area 15 h-e;?;]
(S) Lancet 2 79280 Sept 5 1042
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lumbar puncture headache T'or paticnts with a planned,
short bed stiv, 1e, 6 21 hours, he uses a 24 ¢aze needle,
and for routine conventional spmal anestheain, a 21 gage
needle The latter has a flexible, seamed gold shaft and
meheloid it Smee 1ts mtroduction hie has not had a
necdle breal 1n the body tissues during lumbar puncture
For fractional or continuous smnal anesthcsia lie uses a
speeial 19 gage himber nickelord needle An introducer,
devised by G C Yoore on the prmesple of a groove
direetor, 15 used to
guide the flexible nee
dle through the inter
spmous hgament It 1s
mluable for fieilr
tating accurate, speedy
puncture and can be
readily removed with
out disturbmng the in
dwelling needle Com
bination of indwelling
troduecer and needle
should be avoided
In 2 review of 100
Private practice cases, T8 7—oore Introducer (fland above )
Sidney W Ramond! (Chicago) shows that spinal anes
thesia wnth tetracaine 1s highly satisfactory and 1s of
sufficient duration for practically all procedmes Ade
quate preoperative preparation 1s necessary and adds
greatly to the safety and comfort of the patient In tins
group of patients no marked changes i blood pressure
were noted and postoperatne complications and mor
bidity were mimimal Anesthesia 15 of two to three
hours duration
Pharmacologic studies and early clineal reports on
served to recc d 1ts use 1n climcal anes
thesia D L Burdick and E A Rovenstine2? (Bellevue

€1) Tlinols M 3 52 141 143 Aueust 1942
?)  Ane treslology 3 514 591 Septemte 1649
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A study of three volunteer normal males between the
ages of 25 and 32 made by E M Papper, Marvin Stern,
Ernest Bueding and E A Rovenstie? (Bellevue Hosp )
showed that wnsulin shock, occurrmg during sodium
pentothal and cyclopropane anesthesia, 1s a real entity
The most satisfactory diagnostic aid 1s the sudden ap
pearance of profuse sweating followed by circulatory
changes consisting of a fall in diastolic blood pressure,
forceful Corrigan type pulse and tachyeardia Insulm
shoek 1s easily distingmished from surgical shoch 1
which there 15 a decreased pulse pressure, due largely
to a fall in systolic pressure and a rapid thready pulse
Diastolie pressure rises mitially before the ultimate fall
m “decompensated shock ” If insulm shoel 18 suspected,
the logieal dragnostie and therapeutic approach 1s mtra
venous 1njection of glucose Cyclopropane causes altera
tions m intermediary carbohydrate metabolism Fur
ther investigation from this standpomnt is needed to
evaluate 1ts application to surgery of the diabetic

Pentothal Sodium —B H Harms$ (Omaha) reports
a death from pentothal sodvum used for bronchoscopy
He avers that bronchoscopies under mtravenous pento
thal sodum are tricky, that the pont of apnea and
abolition of laryngeal and bronchial eough reflexes are
too close together with this drug and that presence of
an expert bronchoscopist and anesthetist with plenty of
cooperation between them and instantaneous oxygen
under pressure are essential Colored patients are poor
rishs
, Lo e srenc e e, P e by
QOuoly small doses are required not enough to mduce su
thesta —Ed ]

Spinal Anesthesia —Daseussing  factors mfluencing
success, Leo V. Hand?® (Boston) states that the gage of
the needle has a definite influence on ineidence of post
() Ancithesloloey 3 660 66 November 1042

)
‘Anesth & Anal™ 1357 359 Nov Dec 194
8)) P A 13 55 Tan 2 143

onchoscopy
rzical anes
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Fg 8—Assembly of needle tubing syrnge and contamner for solutfon
of the anesthetic agent
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the beginming, cyelopropane and ether being necessary
to perform the operation satisfactorily Shoel while on
the operating table was evident in five cases ahd was
reported in four others after the patient’s return to
the ward There were four instances of postanesthetic
headache Five patients died postoperatively, but in
only one could the anesthetie have played any part mn
the death

Continuous Caudal Analgesia —James It Southworth,
Waldo B Edwards and Robert A Hingson® (U S
Pub Health Service) found this procedure valuable m
plastic operations 1n the fields of proctology urology
and gynecology, 1n operations below the umbilicus m
the aged and debilitated m whom other forms of anes
thesia are contramdicated, i thrombophlebitis and sur
gieal and orthopedie repawr of traumatism of the lower
extremities and m femoral and ingumal hermoplasty
It 15 easy to admmuster and to control the analgesia
which can be prolonged as long ag necessary, with Little
fear of complications

TeCHNIC —A continuous eandal set 1s ascembled (Fig 8)
and a 15 per cent metycame solution in physiologie saline
15 used The patient 1s placed 1 the prone position and the
saeral hiatus 1s palpated With the solution a skin wheal 15
rased Just below the hiatus A speeial malleable no 19 gage
needle 15 inserted through the wheal imnto the caudal hratus,
preremng the sacrococeygeal ligament of Cathelin Careful
aspiration 1s performed 1f eerebrospinal flmd 15 obtained,
which may occur in anomalous low lymng dural saes, the pro
cedure should be abandoned If blood 1s obtmined, the needle
should be withdrawn 12 em and remserted

With the palm of the left hand firmly placed on the sacrum
10 ce solution 1s mjected When the needle hes dorsal to the
sacrum an injection tumor ecan usmally be palpated If the
needle 15 correetly placed the patient will complain of some
unusual sensation 1n the lower extremities such ag transient
ache pain or shooting sensation in the thighs or popliteal
areas After the needle 1s properly placed, an average of
50 ec solution 1s injected according to the patient’s size The
analgesia begins 1 the areas supplied by the eoceygeal nerves

(8) Ann Surg 117 3 1396 March 1043
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Hazard of paraldehyde admumsirafion 13 discussed
by Charles I Burstemn! (New York Unnv ) Simce the
first report of a death attributable to this drug appeared
m 1890, numerous 1nstances of so ealled paraldehyde
poisoning or 1dtosynerasy to paraldehyde have been pub
hshed He reviews a few of the reports which included
autopsy findings and reports two fatal cases and resnlts
of experiments to evaluate effects of sntravenous paral
dehyde on eardiovaseular and respiratory systems m 28
dogs, 36 cats and 24 rabbuts

Paraldehyde administered intravenously 13 not as safe
as 13 generally believed Autopsy findings in reported

Fig 9 (Magill p 28)

climeal fatahties are simlar to those reproduced 1 am
mals, namely, dilatation of right heart with pulmonary
hemorrhages and edema Chimically, these fatal comph
cations are preceded by signs of acute failure of the
right heart Experimentally, rapid development of car
diac dilatation and pulmonary hemorrhages can be ob
served in the open chest following admimistration of
Intravenous paraldehyde

Harold R Gniffith and @ Enid Johnson? (Montreal)
have admimstered mtravenously a purified extract of
curare (Intocostrin) to 25 patients under light general

(1) T A M A 121187180 Jan 16 19
(2} Anesthesiology 3 $18 420 July 1942 h
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1nd progresses to those supplied by the hemorrhordal, penneal,
pudendal, 1o mguinal and hohypogastrie nerves Topograph
cally, the analgesia usually begmns about the coceyx and spreads
postertorly m a eireular manner up over the sacrum and
anteniorly over the permeum to the anterior abdommal wall
The toes become msensihive to pain and the analgesia Tises
up the lower extremities In the average patient analgesia will
be complete from the umbihiens down after 20 to 30 munutes

A valugble sign that the needle 15 properly placed and the
analgesta progresung sahisfactonly 1s finshing of toes and feet
5 15 munutes 2fter the imtial injection Cold moist feet become
puk, warm and dry

Supplementary mjections are given as required to mantan
the desred snalgesta, 20 ce every 3040 pmnutes nsually
suffices With proper precautions, the admimstering synnge
may be placed near the field and supplementary mjections
made by the surgeon or assistant When amounts larger than
those recommended are used and 1njected with more than usnal
speed, analgesia ean be obtaned to the clavicles in many 1
stances

Time consumed m admimstration and the prolonged
perzod during which analgesia 1s incomplete are the most
serrous disadvantages 30 40 minutes 18 required to as-
semble the set, mahke the i1njection and allow the anal
gesia to become complete However, a skilled anesthetist,
experienced mn the method, can often have a patient
ready for operation in 10 minutes

Intravenous Anesthesia —I W Magil® describes 2
useful deviee under the headmg of ¢ third hand
for those who prefer the simpheity of a 10 or 20 ec
syringe with the needle divectly affized It consists of
a strip of brass ¥, i wide bent at a right angle and
perforated st each end by a rectangular hole (Fig 9)
Each Iimb of the strip 1s covered by a small section of
rubber tubing, the barrel of the syringe being held m
the angle between them A piece of rubber from an old
1nmer tube passes round the patient’s arm and through
the holes 1n the metal The rubber fits the holes tightly,
but when traction 18 applied fo the ends 1t can be drawn
through and released when the desired pressure has
been exerted

(9) Lancet 2 126 Aug 1 1842
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first practical step sn the procedure 14 applieation of a
tourmiguet, 1ts matertal should be the most elastic rub
ber tubing, 1ts width the narrowest possible (perhaps
125 em ) and 1ts tightuess sufficient to stop all flow of
blood There 15 reson to beheve that a human hmb
can survive the stoppage of blood suppls as long as an
anmmals leg 1¢, 12 hours or morc at ordiary tem
peratures The tourniquet males possible the thorough
chilling of the parts below it and prevents clnlling of
the remainder of the body, producing an wmitation of
the state of tissues preserved 1 an 1ce box thou,h the
orgame conncetion with the bodv 15 retained Nerve
mmpulses are abohshed, protoplasm irritability and all
other Iiving 1ctivities are arrested by cold This method
differs fundamentally from all presiously known in pro
ducing anesthesia not only of nerves but of protoplasm
Accordingly, shock 1s nonesistent, duration and degree
of tissue traumn are immaterial and the essential fac
tor 1s the state of the wound when normal temperature
and blood flow are restored

The sedative action of cold controls postoperatrie pan
to such an extent that sedatives are unnecessiry or
reduced to a mummum, thus avording harmful by effects
Edema, which may be detrimental because 1t produces
tension on sutures, becanse 1t furmishes a culture med:
um for bactera and especially because 1t mvolves pres
sure on an already feeble capillary eirculation, ean be
effectively checked by cold Thrombosis and embolism
are avoided The exaggerated inflimmatory need and
the ordinary resting need of tissues for blood are re
dneed by cold Therefore necrosis may be prevented
and sound bealing obtamed , 1f cireulation 1s madequate
necrosis 15 hmited and slow so that re amputations are
easily performed without deaths There 1s thus freater
freedom 1n selecting low levels of amputation 1f desired
for local or systemic reasons Preservation of tissue v
tahity, bacteriostatic action of cold and perbaps also
hgh oxvienation of blood and tissue fimds mas explam
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anesthesis In each ease, temporary but complete mus
cutar relasation was rapdly produced with no apparent
harmful effect Relaxation developed wilun 1 minute
after myection and gradually cisappeared 1 10 to 13
musntes Dosage was 30 20 mg per 20 b body weight

O cussmnass and N

Py

.
157 210 300
A B <

Fi  10-~Records of 10 Ke dog from above down yepresent thoratic
respitatory o ements abdom nal r spivutory mosements  arterial  blood
pressur  3od tme at wtervals of one seeend 4 5 oo pamaldetyde Was
injected sntrav nousiv w26 seconds Tror to mmsection ntrol respiratory
rate »as 14 2 mmute aad arter al blood pressive (under loral aesthesia)
180,100 Durine injectwon apiea was observed whil blood pressare fell
smmwal was n e ond pl n  surEIcal anesthesa  Resp ratorv rate had In
creased to 179 a e t2 Wih vty Stall W excurst na. Abdominal respiaforv
recrrd &f oved definite acc ssory abdamical contractions every elvht or bine
& onds Atenal Blod [ & Ure %12 86/F0 € 0 mrute later anmal hed
teganed constiou mess and rencsed to all forms of stimull but respirations
remain 4 rapd Lover £00 2 mir te) anl shallow Artena} blood pressive
© mained 3t $0/60 (2 fail of 6 D r cert from the tontrol readimg) 'Thiy
antmal dled 18 hours Iater of mcite pulmosary edems with ddatzbion of
right mde of heart (Barsten 1 20 )

Intocostrin s prepared n solution contammg 20 mg
aotise eurare substance per ¢¢ so that an average adult
dose 15 45 co

Refrigeration Anesthesta for Iamb  Operations —
Frederich M Allent (\ew York City) states that the

(4} Anesth mology 4 1227 J nuary 1H
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man anstances refrigeralton used as 1 method of
esthesin will be synonymous with method of treatment
Tor mstance, m war surgery the procedure could be
used either with or without a tourniquet for trentment
of compound frietures, gunshot wounds crushing mn
Juries and severe infeetions, espeemlly wath the gas ba
cillus s anesthesia m 2lleviation of pun or for con
templated surgers and also to mlubit shoeh and mim
mize mfection I nsed nnder war eonditions, men with
Iimb wounds could be transported without hemorrhage,
pan or shoch and without adsanee of nfection or tis
sue devitalization and anesthesia wonld alrends be in
duced for operatron A 200 1b apparatus ean be oper
ated by the motor of 1 truch or ambnlanee and can
refrigerate four to s1ix hmbs simultancously Refrigern
tion 15 wsually avarlable on naval vessels

Refrigeration may also be used to prevent peritoneal
adhesions 1n limited locations and offers remar! able op
portumties for drmnage and trrigation The refrigera
tion method with some modifications could occastonally
prove useful with snal e bites of the limbs With prompt
cooling of the limbs the time limit for embolectomy could
be lengthened beyond four hours Anesthetists are Itl e
wise coneerned with use of intravenous fluds, and stud
1es show that one shonld have no fear 1n 1njecting cool
solutions intravenously Refrigeration anesthesia should
probably be tried for patients inoperable by any other
method

Accidents and Complications—Bronson § Ray and
Victor F Marshalll (New York City) made an analysis
of 12 cases of convulsions occurring during general anes
thesie The meidence 15 about 1 6000 The mortality
rate 1s 25 per cent, too high to be the result of convul
sions alone The term “ether convulsions” 18 misleading
since convulsions may oceur during other types of gen
eral anesthesta DMost allegel causes of the convulsions
are not of a nature to be alone or directly responsible,

(1) Ann Surg 118 130 148 July 1948 -
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the noticeably high resistance to mfection 1n these cases

Closure using silk without drainage 1s the ordmary
rule, but anything from small drams to a wide open
wound may be adopted, according to the degree of 1
fection Unfavorable tissue reaction to drains 1S pre
vented by cold The character of the discharge, also, 13
noteworthy Even if 1t 1s dark, thick or putrid at the
outset, 1t soon changes to a profuse, thin, serous hquid,
colored bright piok with hemoglobin Cold prevents seal
ng of wound edges and pocketing of exudate Closely
apposed flaps thus may remain unumted and rrigated
from within as long as cllhing 1s continued Whenever
1t 15 desired to stop the drainage, elevation of tempera
ture results in rapd agglutination of the wound mar
s

Healing 15 delayed by cold Accordingly, duration of
refrigeration should be the shortest compatible with
safety With two or three days of postoperative chulling,
slun sutures are best not removed until about the twelfth
day The typical result with refrigeration 1s a slow but
perfect primary union

Allen recently tried to extend the method by using
an abdominal tourmquet and refrigeration of the entire
part of the body below 1t This plan 15 still 1n the ex
perimental stage and 1s designed only as an attempt to
save Iife m cases of wounds of the Limbs and Iower
trunk of such severity that they are hopeless under
existing methods

[Allen s 1deas are very nteresting and deserve sersous copsidera
tion There 13 need however of much more careful experimental
work before many of them can be accepted For instance the work
of Brooks and Duncan (1942 Year Book OF Sumcery, p 130) casts
serious doubt on the wisdom of mhibiting an nfammatory reaction
by the applcation of cold Such an nflammatory Teaction 1s a
natural response The fact that anesthesta will be induced by cooling
the tissues has of course been ‘}nbvm for a long tme Xt has been

d by the long established custom of using freezing sprays

(ethyl chloride eic) to mnduce local anesthesia —Fd ]

According to Nevin H Rupp® {Readmg, Pa) 1
{6) Amesth & Analg 22 46 51 Jan Feb 1943
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Improvement in respiration with these procedures 18
aceentuated by atropme and provides ndditional evt
dence to yustify the preoperative use of this drug, 1f not
actually to extend 1ts use

{Atropine will often make the branchial secretions so thick and
vicad that gt 15 difficult for the patient to cough them up Thus
property of the drug doubtlees Ieads to the production of atelectasts
m some ea es—~Ed

Beeause of the mmereased need for morphine i time of
war and the present threat to the opium supply, Robert
¢ Batterman and C XK IHHimmelsbach?® (New York
Univ ) call attention to demerol, a new syathelic anal
gesic which possesses three mam actions analgesia,
spasmolysis and sedation

With the exception of the production of cough and
diarrhea, demerol 1s 2 satisfactory therapeutic substitute
for morphine It appears to possess the following elimeal
advantazes over morphme (1) Its spasmolytie action
makes 1t 1deal for the relief of conditions due to smooth
musele spasm, i which morphine 15 pharmacologieally
contrundieated (2) Its raprd dissipation tends to offset
undesirable camuliine effects sueh as respiratory de
pression and urmnary retention (3) Prolonged use of
demerol may lead to habituation, but it appears to
possess a lesser lrabiity than morphine for development
of phisieal dependence

To avord the dangers of habituation, physical depend
ence and undue cerebral wrritability amounts greater
than 150 mg every three hours should not be given If
this amount will not meet the clmical need, increasmg
the dose and shortemng the interval may not have ans
additional therapeutse value and s apt to result mn
Serious consequences

Walter @ Havnes and Frederich A Smith4 (Lovell
Gen’l Hosp ) report 4 ease of cervical arachnorditis four
days after an operatton on the leg for which a ponto
cane glucose spinal anestheste had been given Pan,

€3) T A M A 127 .22 26 May 92 1048
40 Anesthestology § 144 447 July 1042
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but most of them bear some relationship to the delivery
transportation and utilization of oxygen for tissue res
piration, thus suggesting anoxia as the chief factor m
precipitating convulsions Sinee the cells of the bramn
are more semsitne to anoxia, convulsions often appear
before other signs, but when convulsions do appear n
advanced state of anoxia may already exist

The meidence of convulsions during anesthesia may be
lowered by attention to the preparation of the patient
for operation, to the proper admmstration of the
anesthetic and to the contributing effects of the opera
t10n 1tself When convulsions oceur, all measures should
be directed toward correction of the causative factors
and aileviation of the state of anoxia Some form of
barbiturate should be given intravenously to control the
convulsions

In their experiments on dogs, L' Corsan Reid and
Donald B Brace? (New York Med College) found that
placing the muscles of the nech, tongue month, pharynx,
trachea and esophagus on the stretch gives rise to re
flexes which stumulate resprrafion and heart rate The
aceumulation of metabolic products m muscle stimulates
local nerve endings which set up reflexes that stimulate
respiration and eirculation These reflexes are potenti
ated by atropine and those from the trachea and esopha
gus by the topical appheation of butyn They are de
creased by physostigmine The effects from stretehing of
tracheal muscles probably and from esophageal muscles
certainly, persist after bilateral vagal section

These procedures, or suitable modifications, should
facihitate resuscitation under any condition 1n which the
respiratory center 1s depressed The benefit from use of
mtratracheal tubes, pharyngeal airways, extension of
the head and pullmg forward of the tongue so fre
quently used m climeal anesthesia depends in part at
least on the imbation of a reflex stumulus to respiration

—_—
(o) Anestheslology 4 545 360 July 1943
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the <o-catled “premetastatic ' phase of mahinnaney Burn

ing, urgenes, tenesmus and other puns were not re

heved

At time of ngection, severe pun s experienced m
the persphery supphied by the aren bathied wath the <olu
tiont This ean be climinated by preceding the ngeetion
with 50 mg procame hydrochloride, which produces imld
spinal anesthesia

Manv patients developed nausen and yomting follow
Ing injeetion Temporary motor effects were observed n
seseral patients Two had temporary umnary mcon
timence Iasting 24 and 48 hours, respeetivels , one had
temporary bowel and Dladder effeet Blood pressure
readings were unaffected but 2 few patients showed
shght temporary rise

The solution should be well diluted with spmal flnd
while bemng mjeeted Since optimal results develop from
a concentration of 510 mg per ce, mntroducton of 1
solution of tlus strength 1s unprictical beecause 1t 1s
mmediately diluted Thercfore 1t 1s necessary to use 2
more concentrated solution, 50 70 mg per e and dilate
1t carefully and slowly wath spinal flud Undue 1eae
tions appear to be due to insufficient dilution of the
ammomum salts

In nearly all instances in the gioup of fatlures pun
was not associated with tenderness of the sensory seg
ments However, mm the patients who devcloped met
astases with root pam and tenderness, many execlient
results were obtained This observation has been further
confirmed 1 patients with pain of known sympathetic
ongin 1e coronary disease and vaseular oeelusion of
the extremities

Permomd  compound 15 1ecommended by Chulia
Draché (Winterthur) to combit pun of aceidents op
erntions and cohies Permonid 15 dihy drodesoxy morphme
hydrobromide which has an analgesie action 510 fimes

(€) Sctw iz med Wchns hr 900903 Aug 1. 1942
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anesthesta, muscle weakness and atrophy were present
i varying degrees in both shoulders, arms and hands
Cervical laminectomy two months later resealed the
pathologic process and restored to a large extent the
functions of the involved structures

The Cumulative Indezx from 1925 to 1940 shows no
reference to cervical arachuoiditis following spinal an
esthesia The authors are unable to prove whether or
not spmal anesthesia was concerned with development
of cervical arachnoditis m this ease, however, as this
particular sequence of events did oceur, they report it
for the sake of record

William Bates and Bernard D Judovich5 (Philadel
phia) treat niractable pain with imtraspinal injections
of ammomum sulfate Optimal dosage appears to be
200400 mg 1n 5 ce distilled water, 5 ce spmal flmd
18 withdrawn and the solution 1njected 1n one minute
It 15 necessary first to determine which spinal segments
are mvolved This 1s done by nterpretation of distri
bution of pain Injection should be at the level of the
spmal cord segment and not at pomts of emergence of
the roots from the spine

Since the solution 15 heavier than spinal fluid, 1njec
tion 15 made with the painful side turned down If
pain 13 bilateral, the patient 1s pliced flat on s back
Pam due to the imnjection usually lasts only several min
utes, but may persist for two hours With pamn m the
lower half of the body 1e from midthorax to lower
extremuties head and shoulders should be 1ept shghtly
elesated This 15 done not to prevent the solution from
ascending to a high level but to keep 1t where 1t wil}
contact the area desired Position should be maintained
for half an hour following injectron The solution causes
no 111 effect when mjected at 2 high level and the patient
1s placed 1 the Trendelenburg position Intrasprnat
ammontum sulfate did not vield satisfactory results m

() A ethsolovy 3663672 November 1947
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trasenous injection and withnn four to five minutes after
intramuscular injection, has a moderate but persistent
action and does not inerese the pulse rate or cardine
output even when the dose 1s repeated

Candidates for spinal anesthesia are tested with ver:
tol several days before operation  systolic and diastolie
pressures and the pulse rate are taken and an ampule
of veritol 13 injected ntramuseularly The result 18 pos
ative 1f after three minutes the arteral pressure 18 1n
creased while the pulse 1s practieally unchanged, it 1s
negative 1f the arterial pressure remains unchanged
while the pulse rate 1s decidedly inereased The positive
result 1ndieates good vasomotor reaction and promises
a favorable response to cardiovascular fonies n case of
shoch The negative result suggests the necessity of dig
italization for several days, after which the patient some
times shows a positive response to the test

The authors used the test m 50 patients 4 gave a
negative result, 2 of whom became positive after dig:
talization, the other 2 were operated on regardless and
both died from collapse, 1 during and the other a few
hours after operation

Veritol sulfate was used as the sole hypertensive drug
m a number of cases to avord hypotension or to regain
normal values when hypotension oceurred The patients
were grven an injection of morphine, 001 Gm, 1 hour
before operation and an mtramuscular 1njection of ver:
tol 15 minutes before spinal anesthesia with percaine
In only one case was it necessary to use an additional
niravenous injection of veritol Most operations were
performed for grave processes 1 subjects between 50
and 75 years of age Veritol 1s 2lso an excellent ants
shock agent 1n traumatisms burns and the ymmediate
postoperative period, 1t may be grven mixed with blood,
plasma and serum transfustons or associated with ewr
culatory analeptics having a central action Compared
with adrenalin, veritol has the advantage of slower, more
moderate and more persistent action and of the posst
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stronger than that of morphime, causes less vomiting
and 1nvolvement of musenlature of the bladder and
testine and has less narcotic sde effects Howener, 1t
has a decided action on the respiratory center As this
substance seemed particularly appropriate to serve as
base for combination with scopolamine and ephedrine
permomd compound was tried experimentally mn a 1 ce
ampule contammg 0002 Gm permomd, 00005 Gm
scopolarumne hydrobromide and 0025 Gm 1ephedrine
hydrochloride

Relief from pam due ‘to acaidents 1s sudden after
ntravenous mjection of 1 ce, lasts four to six hours
and allows thorough examination of the patient It was
wsed mostly subeutaneously but also intravenously and
mtramuscularly, 1 preparation for anesthesia and op
eration and during operation n 409 cases Postoperative
pamn was greatly delayed in most cases (410 hours)
and did not appear 1n 6 per cent It had favorable effect
on ether anesthesia practically abohshing the stage of
excitement and postanesthetic vomiting, 1t deepened
mtrous oxide nareosis, but caused cyanosis and tachy
cardia lasting 10 15 minutes 1n lumbar anesthesia Dose
was usually 1 ec, but varied from 05 to 2 cc Severe
colie, particularly from stone in gallbladder or urmary
passages, responds to permonid compound better than
to morphine or panfopon pain stops suddenly and rehef
Jasts five to six bours In a case of tetanus, control was
maintamed for 12 days, six ampules 1 24 hours were
well tolerated

Hector A Venturmno and Jorge I Viaggio? (Buenos
Aures) studied the effect of veritol 1n spinal anesthesia
This substance 15 used 1 the form of sulfate by mounth
(3 per cent solution) and by mnjection (1 ec ampules
contmmng 002 Gm ) Tt stimulates the peripheral eir
culation, especially when the return flow to the heart 15
impeded, tahes effect within a few seconds after in

—
(7y Semaa mél 40 568572 Sept. 3 1947
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colution of 1 1000 and therefore does not caue the pam produced
by an agent that 1« di sohed an aleohsl Proflavine howeser e
prahably too strongly acad 1o apply directly to waunds an a powder
form Much work 18 con tantly heing done in the development of
new acndme compound  eapeeialiy by Albent of Sydney  Aus
tralia —¥Fd)

Toecal cffect of sulfamlamde sulfalliazole and sulfa
dia e on hemolylre Staphylacaccus aureus mfections of
the plenral cavity and perifoncum was studied n dogs
by Rollim A Damiel Ir I' T Bilhings and Richard R
Cratehere (Vanderinlt Umiv ) There 1s hittle gross local
enudence of reaction to sulfamilamide or sulfatiuazole
used 1n the pleural eavity following pneumoncctomy
Sulfadiazine produces a more marl ed inflimmatory re
action than do the other drugs Sulfatluazole use 1 loealls
1s more effectine 1 preventing hemoly tie staphylococeus
empyemn following pnecumonectoms than is erther sulfa
nmltmde or sulfadiazine Loeal use of snlfamlimide
15 least effective 1 prevention of this infection Absorp
tion of sulfamlamide from the contammated pleural
cavty 15 shightly more rapd than that of sulfathiazole
Absorption of sulfadiazine oceurs much more slowly than
of either of the other drugs A greiter mmeidence of
wound disruption i ammals i which sulfathiazole was
used suggests that this drug may have interfered with
the healing

The three drugs may produce adhesions 1n the per:
tonesl cavity under certain conditions These adhesions
may persist for long periods Masses of the drugs are
apt to become walled off as a foreign boly and be ab
sotbed slowly The finely powdered drug should be dis
tributed evenly about the available surface of per
toneum to avord formation of lumps by wntradueng the
drug 1n a suspension of sterile water or salme Sulfa
diazine produces much greater local reaction than sulfa
nilamide or sulfathiazole Absorption of sulfadinzine
from the peritoneal cavity occurs more slowly than that
of sulfamlamide or sulfathazole

(5) Ann Surg 117 670685 Mav 1943
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bility of oral admmstration, compared with ephedrine,
1t does not reduce cardiac activity even when 1its dose
1s repeated

ASEPSIS AND ANTISLPSIS

Piesent status of amnoacridine compounds (flavines)
as surface antiseptics 1s discussed by C H Browmng *
Flavines were introduced beeause they combmed out
standing antiseptie properties with relatively low toxic
1ty, as demonstrated bv simple methods i vivo and m
vitro Later tests i vitro yielded discordant results
which throw doubt on themr value as a practical means
of selecting drugs for such purposes

Proflavme 15 the precursor of acriflasine and thus
cheaper also while equally antiseptic 1t 1s the less toxie
generally, and especially causes little harm to bram
tissne Liecently introduced members of the series may
prove even more sutable for therapy Under experimen
tal conditions, the flavines applied to the tissues at the
site of noculation are highly effective 1n preventing
development of mfection with various orgamisms 1n
clnding streptococer and certamm gas gangrene anaerobes
There 18 also good chnical evidence that they can control
established suppuration in wounds This may oceur
where sulfonamdes have faled

Retardation of granulation and healing tends to
follow eontinued use of the flavines so that 1t may be
advantageous to resort to other treatment later But
the pomnt of practical mportance 15 the capacity of
the flavines to prevent or control mnfection This so
called “piekling’ or ‘cold storage’ effect has allowed
wounded men to be transported without redressing with
the fair Iikelthood that their wounds would reman m
statu quo as regards infection

[A flavine such as ulfate or hydrochlonde 1s a rather
satisfactory antiseptic for home u e It can be used 1 an aqueous

(#) Bit M J 1341343 Mar %0 1943
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tried Sutures are remosed about the tenth day and,
wlnle passive moyements are continued, there 1s a duly
aradual merease i the range of actine movements In
three weehs, apart from tenderness of the stump, the
hand 15 useful Splints i finger amputations are un
desirable What 15 smd about digats applies equally to
the larger joints The surgeon has a defimte responst
bibty n stimulating confidence and teaching the patient
to use his apphance

Walking should be earried out according to the fol
Jowing program (1) The wall ng stick should be held
1n the hand on the sound side, otherwise the patient
will not bear weight on the artificial hmb and will nev
er learn to walk properly (2) The first attempt to
walk 15 made by advancing the normal hmb a short
step forward, then dJragging the artifieial limb up and
forward The patient feels insceure, and he must be
taught as soon as possible to take long steps (3) Next
he must be taught to advance the artifieal hmb and
bring the sound one beyond 1t This makes the begin
ning of a normal gait

‘Wallung upstairs, the patient should always step first
on the sound lmb The patient learns to turn first by
short paces, then more quickly by ordinary paces
Sumple dressing lessons, walhing on rough ground, are
additional exercises as the patient progresses

It 1s a question whether an artifieral imb should be
furmished the elderly person with marhed arterto
sclerosis, one whose heart shows limited compensation
or the obese, awkward patient In such persons attempts
to use the part effectively may result i shortemng hfe

MacDonald draws attention to so called refrigeration
treatment of cases of exposure of the feet principally
among seamen Summary of results in 188 cases shows
that there 15 umformly early relief of pain the limbs
tend 1o regain witality and gangrene 1s averted Toxic
absorption 15 defimitely lessened, and there have been
no 1ll effects These results are gratifymng, but 1t 15 early
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Robert Willams, Barbara Clayton Cooper, J MeK
Duncan and Ellen M Milesé report their vbservations
on the surgical use of CTARB (cetavlon or cetyl trumethy!
ammonium bromide) One per cent CTAB 1s an excel
lent agent for cleansing surfaces of organic matter and
has considerable antisephic powers on already clean
surfaces It 1s an effective disinfectant agamst pyogenie
coce1 and the gas gangrene orgamisms, but variable m 1fs
action on cohiform bacteria Tt 15 recommended for the
cleinme and sterilization of utensils and instruments
and for eleaning of wounds and the slin surrounding
them

It 1s also highly effective for removing dirt and bac
terta from the hands of the surgeon and nurse and far
more efficient than scrubbmg with soap and water In
this respect 1t 1ppears to be an admrable substance to
apply to the hands of surgeons and nurses mn gloveless
surgery There are, however certam drawbacks notably
shin reietions m a small percentage of sensitive persons,
whose importance can be best determined by extensive
trial in surgical practice The chemicallv related deter

gent, cetyl pyridimum bromude 15 less hlely to mdnee
highly senstiive reactions

OPERATIVE TECHNIC

Amputations —H K MacDonald? (Halifax) con
siders after treatment In absence of sepsis too frequent
dressings are to be avoided Dressings should be changed
48 hours after amputation of digifs, mn additzen,
stumps are passively moved through the full range
of each jomnt Fasaive movements are carried out daily
and after the first week gentle active flexion may be

Lancet 1 677 825 Apr 24, 1943
5 Ganad M A T 47520238 September 1047
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the femur After amputations which lenve about 4 1n
of femur, a speaial prosthesis 19 designed beeause this
stump cannot be accommodated i the ordinary type
sochet and there 35 no stump contro! This stump 18
flexed to 90 degrees from normal and a sochet fitted
halfwas around the pelvis It 1s desirable to leave o part
of the head of the femur for comfort

Below Knee Amputations Weight bearing by the head
of the tibia, with g leather corset fitted round the tlngh
for some support, may eause severe bursitis .\ longer
corset tales the full weight on the ischial fuberosity
Calf muscles should be cut away to produce a comeal
stump with ends just above the resnltant sear A soft
flabby stump 15 more uncomfortable and more difficult
to fit than 2 thinly covered one Stump length 1s me
sured from the mner articular surface of the tibial head
to the amputated end of the tibia 1nd all that 15 re
quired 1s 551 1in The fibula must be at least ¥ mn
shorter than the tibia The sharp front edge of the tibia
stump should be beveled The sear should be about 1
m from the end of the stump on the posterior surface,
formed by a large anterior flap with no superfluous
tissue The surgeon should treat the nerve with extreme
care

Stump Treatment This should begin from the day
of operation The stump does not 1equire 2 pillow but
should lie extended 1n below knge amputation 1 bach
sphint 13 often necessary to prevent flexion of the hnee
Jomnt  After stitches 11e talen out active esercises
should be started while the stump 15 still bandaged
Movements of the Joint must be encouraged to tone up
museles and assist m tissue reluetion m the stump
Massage 15 1nadvisable In general pylons are not nec
essary The modern method 15 to bandage the stump
with erepe bandiges from the time the stitches nre
taken out An above knee stump requires only three

weel € bandaging to make 1t fit for measur

1m,, for pros
thesis i P

thus actual hmb fitting ean tale place mn less
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to estimate the comparative advantages of refrigeration

A W J Craft? (Roehampton) discusses surgical
amputations and fithmg of artificial mbs Records com
piled by the Ministry of Penstons in 25 years show that
periodic examinations of amputated stumps are desir
able Only certan lengths and types of stumps render
further surgery unnecessary

Above Knee Amputations When walling, weight 1s
borne by the foot and when smittg, by the 1sehual tuber
osity If the lower limb 1s amputated at any level, weight
should therefore be supported by this tuberosity The
stump should fit mto the socl et of the prosthesis which
15 carefully shaped so that the 1schial tuberosity rests
on the mner edge the patient thus sitting 1n the socl et
On walkig he naturally hfts the stump a tnfle out of
the soclet produeing a shght “pisfon ’ action which 18
not detrimental to the stump except when the scar 1s
terminil and adherent to the amputated end of the
femur There should be no scar tissue near the tuber
osity head of the great trochinter or upper part of
the thigh 1if this can be avoided

Muscles of the thigh are used to control the prosthe
sis The 1deal stump length 15 1012 1 from tip of the
great trochanter to amputated end of the femur The
Jarger anterior flap method msures a transverse pos
terior sear about 1% mn from the end of the stump If
complete hemostasis 1s obtained no dram 1s required
and wound will heal quiekly Flaps need contain only
enough tissue to mamntam their own nourishment, any
superfluous tissue m1y cause discomfort 1n wearmg the
prosthesis The sciatic nerve should never be crushed
ligated or stretched 1t should be dissected out and <ey
ered a Dittle shorter than the muscles

Short Above Knee Stumps Chief consideration 1s to
preserve as much of the adductor museulature as pos
sible and to avord complete disarticulation of head of

() Bedt M J 03930 Oct 3 1942
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the femur After amputations wineh leave about 4 m
of femur, a speeinl prosthesis 18 designed beeause this
stump cannot be accommodated n the ordinary type
sochet and there 15 no stump control This stump 13
flexed to 90 degrees from normal, and a sochet fitted
halfwas around the pelvis Tt s desirable to lenve a part
of the head of the femur for comfort

Below Knee Amputations Weight bearing by the head
of the tibia, with na leather coreet fitted round the thigh
for some support, mav eause severe bursiis .\ longer
corset takes the full wesght on the ischial tuberosits
Calf muscles should be cut anay to produce a comeal
stump with ends just above the resultant sear A\ soft
flabby stump 13 more uncomfortable and more difficult
to fit than a thinly eovered one Stump length 15 mea
sured from the mner articular surface of the tibral head
to the amputated end of the tibia and all that 1s re
quired 15 55% 1n The fibula must be at least ¥
shorter than the tibia The sharp front edge of the tibin
stump should be beveled The scar should be about 1
n from the end of the stump on the posterior surface,
formed by a large antersor flap with no superfluous
tissue The surgeon should treat the naive with extreme
eare

Stump Treatment This should begin from the day
of operation The stump does not require 1 pillow but
should Le extended, m below hnee amputation 1 bael
splint 15 often neeessars to prevent flevion of the hnee
Jomt  After stitches are talen out active eseieises
should be started wiile the stump 1s still bandaged
Movements of the Joint must be encouraged to tone up
mustles and wswst i Gissue reluction n the stump
Massage 15 madvisable Tn general pylons are not nee
essary The modern method 18 to bandage the stump
;‘:‘t‘i‘nﬂﬂpe R’mdageq from the time the stitches are
weeks? (;)‘;tldag!:nr‘:btc:ﬁn ];1:00 ts}:rn}p requires on}\ three
the?xs thu 314 € 1t 11 or measurmg for pros

s actual limb fithing ¢an tle place m less
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than eight weehs from day of amputation The band
ages, 6 1n wide, must be wound tightly and evenly
to obtaid firm application to the stump For a below
knee stump the 4 1n crepe bandage 1s used

Arm Amputations The ideal length of an upper
arm stump 1s 89 m from tip of the acromon process
If the stump must be shorter, at least 15 n of the
humerus should be left below the axillary fold to allow
good control over the artifimal arm If a smaller length
must be left, endeayor should be made to leave some part
of the head of the humerus A terminal sear from equal
anterior and postertor flaps 1s 1deal, agamn with little tis
sue 1n the flaps and a conical stump Adhestons of mus
culature to end of humerus must be avoided Length of
the lower arm stump from tip of the olecranon to am
putated end of the ulna should be about 7 1n with the
elbow flexed The radius should be at least 3 1n shorter
than the ulna An artificsal arm can be used 1f at least
3% 1m 15 lett, but i such a ease more musele tissne must
be trimmed away and a real bony stump left The stump
requires bandaging with 3 1in crepe bandage and exer
eising to encourage jomt mobility The artificial arm
should be fitted as soon as possible

Children should not be fitted with nonarticulated peg
legs ‘Whether for arm or leg a prosthesis should be fitted
at an early age

Gangrene wn old people with diabetes or arterio
sclerosis frequently calls for amputation through the
thigh To avold dangers caused by surgical disturbance
of blood supply, K Scheele® advises the fish moyth, ¢n
asion By imitating the through and through stab e
ston, he obtains anterior and posterior skin muscle flaps
m which the shin remams connected with the subenta
neous tissnes

Tecnnic —The surgeon grips and elevates quadreeps with
left hand and introduces a long pointed amputation Lp,fe

(8) Zentralbl f Chwr 60111 Jan 194"
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toward the femur, making contact with sts upper surface, he
<hdes the knife over the bone and puches it through to the
other side With long sweeping cuts pa sing obhiquely forward
and distally, the muscles are divided until the level of the
distal edge of the proposed shin flap 13 reached Tere the
hnufe 1s tarned until 1S cutting edge pomts fornard and the
skn 13 dimded vertieally The posterior fiap 15 formed in the
same manner A areular eut throngh musdle tissue at the
level where the flaps meet frees the bone for dnviston A drain
18 mecried nto the anele where the flaps meet and muscle
and shin arve closed with nterrupted sutures The stump ob
taned by this procedure 13 well covered with musele without
bulzing “and shin and bone are well scparated by anterposed
tissue The sear passes mn a cune over the lower surface of
the stump and 1s not exposed to pressure in the prosthesis
The procedure 1s easter and quicher than a riequet inersion,
ad nads nik of neerans of the flaps

His experience witl 900 eases (see Table) leads D J
Leithauser? (Detroit) to recommend confinement to bed
for only 24 hours after operalion, as there are several sm
portant postoperative reflexes origmating from wounds
nd traumatized areas which mmitinte pathologie changes
leading to compheations The effect of the reflex to
the diaphragm can be measured and expressed i the
percentage of reduction of wital eapacty In some
stances the reduction 1s over GO per cent on the first
postoperative day, and 7 to 14 days 1s usually required
for vital capaeity to return to normal Pulmonary com
plieations merease 1 direct proportion to the reduction
n vital eapieity Fifty per eent of pulmonary complhea
tions are established n 24 hours and 90 per cent appear
by the fourth day

In pulmonary complications coughing 1n the standing
position 1f instituted during the first 2% hours (when
the vital eapacity 18 at its lowest level) will nvariably
promptly expel the mucus and cause disippearance of
the rales Repetition of the exercises 2s occasion de
matds will mamtamn clear Jung fields

Coughing m the standing position 1s particularly

() Arch Surg £7 203 715 Au~ust 1943
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effective, since the downward pull of the abdominal con
tents lowers the diaphragm, permitting air to enter the
collapsed tubules beyond the mucous plugs The lowering
of the diaphragm appears to be the explanation why
the vital capacity returns to normal so rapidly (in two
to seven davs) when early rising 1s instituted

Averace NuMeer oF DAYs oF CoxerneEMENT TO Bep
anp 10 Hosprrar Arrer OpERATION IN 900 Cases

AYS
CLASSIFICATION OF OPERATIONS Davs  Dax

ToTaL IN
Appendectomy Cases Bep HospIaL
Chronic appendicitis 147 14 25
Acute appendicitis 487 12 23
Ruptured appendix 10 10 94
Celiotomy (exploratory) 7¢ 10 99
Cholecystectomy 43 1.3 78
Cholecystotomy 3 17 247
Choledochostomy 4% 10 68
Duodenal diverticulum removal of 1 10 70
Gastrectomy recoveries 3 13 107
Gastrectomy deaths 2 10 250
Gastro enterostomy 3 1.3 87
Hermorrhaphy ingmnal indirect (5 bilateral) 41 11 68
Hermorrhaphy ngmnal direct (1 bilateral) 10 12 70
Herntorrhaphy femoral (1 bilateral) 3 10 137
Hermeorrhaphy mesional 5 10 72
Hermorrhaphy umbilical i 10 45
Intestinal adhesions separation of 3 10 17
Intestinal resection (obstruction) 1 10 170
Marsupialization of pancreatic cyst 1 50 500
Mastectomy (radical 5 simple 2) 7 1o 53
Pelvic operations {hysterectomy salpingec
tomy oophorectomy etc ) 49 14 74
Pelvic operations tubal pregnancy s 10 59
Pelvic operations with perineal operation 4 10 100
Perforated duodenal uleer 1 10 90
Perineal operations (interposition colporrha
phy etc 10 10 84
‘Prostatectomy 1 20 180
Rectal operations 15 10 39
Renal operations (nephrectomy lithotomy et¢) 7 14 106
Splenectomy 2 20 85
Operations on the colon (cancer) 6 10 130
Thyroidectomy 15 18 56
Total 900 13 40

One death.
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The enrse of postoperative vital eapacity 15 also an
index of the stage of comalescence Recovery after an
1bdominal operation smproves with the improvement of
this eurve This 15 praphcally demonstrate i by eompar
able wital eapaeits curves and ease reports These com
parisons emphasze the importance of mstituting early
rising at the low lesel of the vital eaprcity within the
first 24 Lour period Recent observations show the most
effectine time to be immediatdhy after recovery from
the anesthetie

The effect of early r1sing on other reflex ehanges, such
as mhibition of the vital organs and reflex vascular
changes that Jead to thrombosis 1s emphasized

Dehiscence, meisional hermas and recurrences follow
g aingmmal hermorrhaphies were not more frequent
after early rismg There was no wnstance of eventration
m the 900 e1ses The tensile strength of sutures 1s greater
during the early postoperative period and healing 1s
promoted through ambulatory actisity, as Kimbarovshy
and others have demonstrated Thus the wncision of the
patient who rses early should stand the strun more
readily than that of the patient who 11ses at some later
date So far as dehiscence 1nd eventration are concerned,
the most dangerous time to get up 15 between the fifth
and the tenth day the lag period 1n healing which 1s not
Present when early rising 1s used

Lamiting confinement to bed to 24 hours relieves post
operative distress and rapidly restoies the patient to
health and to abihty to work This should be of tre
mendous value during the present emergeney, especially
to the armed forces for whom rapid recovery and
mobility are so essental

This practice ean be applied to all surgreal procedures
mentioned 1 this artiele m practically all instances
Provided the type of meision 1s well chosen and the
:“;‘“d 1s properly closed with well selected suture mate

The chief obstacle to early rising 1s fear and respect
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for tradition on the part of surgeon and patient Pamn
and discomfort are msignificant Even the neurotic or
fearful patient, who thinhs he 1s too sick to move, 18
enthustastic about early rising once 1t 1s established A
common explanation for the presence of complications
18, “He got up too soon” , but 1in reality he got up too late
[The 1dea of having patients get up soon after operation and of
discharging them 23 soon as possible from the hospual 1s an old
one which 1s revived from time to time For some reason however
the 1dea seems not to stick hence the {requent revivals Could not
the reason be that the plan does not work satisfactonly? After all
Johe Hilton expressed a rather good 1dea when he emphasized the
mportance of the role of rest in the treatment of inflammation —Ed |
Present Status of Cooling Inmbs wn Preparation for
Surgical Procedures —Robert T McElvenny? (North
western Univ ) states that patients undergoing amputa
tion by this method have no pamn and do not need an
anesthetic, the operation 1s practically bloodless shoch
15 greatly dimimished the mortahty rate 1s far lower and
the results are as satisfactory as by any other method
In addition the time a tourniquet can be left on a limb
without disastrous results 1s greatly prolonged
McElvenny cites two cases in which gangrene was
arrested, the foul odor ehiminated and amputation per
formed three and five days, respectively after beginning
of the 1emg The question of how long normal skin ean
stand the application of 1ce without showing disintegra
tion has been an 1interesting speculation Therefore, he
mentions the case of a man, 70 with gangrene of the
right foot and anlle whose limb was encased 1 shaved
1ce to above the mddle of the calf for 28 days without
damage to the normal shim enclosed m the 1ce A mid
thigh amputation was then done and recovery was un
eventful No tourmiquet was applied at any time m thig
case except at amputation Thus, cooling alone can, by
lowering the metabolism of a part, prevent the absorp
tion of toxin and the advance of bactermal infection ang
can relieve pain
{9y Am J Surg 58 11011 October 1942
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To avasd unsightls scars and suture marls, R von
Fellenberg? (Bern) recommends mal ing the ineision
dircetion of sfin tension and using the miracutancous
suture method even 1n long transierse inersions of large
laparotomies which may reach 15 em and more He uses
a fine needle with no 1 eatgut and removes the snture
on the third day Those who fuar that the edges of the
wound will not hold together after so short a time can
apply a strip of adhesive plaster over the wound, leaving
the ends of the suture uncovered at first and complet
ng applieation of the strip after removal of the suture

During lus long practice hie has never encountered this
acaident

[Surgeons should always strne for the bet posuble cosmetic
restlts Too often they fail to consider the psychologic effect on the
Pdgsfx! of 2 bad scar even if st 1s concealed beneath the clothing

ENDWISE FOR
Instruments and FORWARD STITCHING
Appliances — Henry
I Goodman2 (New
a 45 RIGHT 4
York Polvelinmie 2 LT

Hosp) desertbes a
new surgical sutur

g anstrument with pw;%wva lEF,;'gfIANE
¢ continuously s -
threaded meedle It ZPEPATION oo
15 made of stamnless

steel with a dura 458647 45 LEFT
lumin handle fimshed ¢ ~

m black, unaffected

by sterilization NEEDLE HOLOER 808 |\ | neeaLE coamp

Inst —
are u:“z’:m:omp'gx}:::: Fi, 11-Different settinga of the needles
Parts a needle clamping control nut at the base of the handle
a spool holder, easily controlled by thumb pressure and a
Sgeclal needle clamp at the end of the instrument (Fig 12)
eedles are mterchangeable and can be set at several different

(1) Schweiz med Wehnschr 7° 795 July 18 1pd2
@) A M K 107781 283 Sept o6 ‘194e
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angles (Fig 11) A needle, when 1t 1s once 1nserted, remans
fived throughout the entire suturing procedure

The handle 1s hexagonally grooved and has within 1t a ten
ston spring which allows adjustment of the needle to a new

I3 A - i
( = ~~\;~ e Lﬁ&'mﬂmw-m-zﬁ.%@
o i

c e
I &Y

T
H

T —_—
K
(y// ] 2 s
v 2 3 a s

—
UT HERE 4
i
i ¥ 5 -
% ~.—-——_—-—~/ -—-—(
TrrAsoE OF STToREs
’ b 4 i g
6 7 8 V uf I
.
(4 unosss oF OF sTREREs

Fir 13 —Techn ¢ for interrupted sutures

position without possibility of its falling out The fenestrated
spool fits 1nto holder so as to reduce eontimination to a
mimmum Owng to a sunple self locking device, the suturing
matertal on the spool eannot unravel and the amount that ean
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be withdrawn 1s eontralled by shight thumb pressurc on the
control hnob The spool has a cn|l»ncm of about 63 ft of C
all. Catzut, nylon, cotton and alloy steel wire may be used
anstead of sk The entire wnstrument with loaded spool may
be stenilized by bailing, or antoclaving

The spools are caaily wound The spool winder 1s first at
tached to the handle of the tnstrument beneath the loosened
clamping nut The suture matenial 19 paséed through a tension
spring arrangement then nserted into the spool through one
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Fig 14 —Technic for Interrupted sutures

of the side opemings With this tension control, the spool ean
be umformly wound with suture material by twirling the
spoo} holder =
The needles for this instrument are of various s1Zes and
shapes Some of the larger needles have a finely graund lance
edge on one sude By the particular design of these needles and
Position of the lance edge, penetration through firmer tissues
b e‘“{ Of equal mpartance 1s use of the lance edge 1n ent
tng the suture after the knot has heen tied, thus greatly faah
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tating suturmg Catgut and fine wire may not be cut Each
needle, regardless of how fine, has two eyes through which the
suture material 1s threaded, preventing unthreading of the
needle The suture material always rests 1 a groove on the
under surface of the needle to rednce trauma All needles are
made of finely tempered steel and are chromium plated

TWath this instrument, a variety of stitches becomes
possible, some entirely new in surgieal techme A few of
these new sufures and the techme of makmg them are
lustrated (Figs 13 and 14) By cutting away the first
and last knot of certan continuous sutures, the entire
suture may be removed in a single strand This m
strument simphfies and 1mproves suturing technic and
may be used equally for superficial and deep suturing
Clamping and unclamping during suturing are elim
nated The needle may be quickly set at eight different
angles Rethreading 1s elmmnated The large capacity
of the spool saves rethreading during operation The
amount of suture material 1s easily controlled by thumb
pressure on the spool release

William A Hudson3 (Detroit) deseribes an nstru
ment for severing staples and similar objects in the aqir

8at oamren
y 8.

Fg 15 —Instrument for severing staples and slmular oblects,

and food passages It consists of a tubular shaft 1n tpe
wall of which are two small canals which run the fy])

(31 Aun. Otol. Ehin & Laryog 51 1076 December 194°
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length of the shaft Through these small eanals are
threaded the two ends of 1 looped wire, the loop fall
g dircetlv over and bent at right angles to the distal
end of the mmn canal The proximal ends of the wire
are attached to the two J1ws of a bandle Through the
mam canal 15 1serted a drill, wlnch ean be run by hand
power or by an electric motor The objcet 15 eaught be
tween the loop and the end of the shaft and s held
place by the loop, while the drill severs the object A
set serew on the dnll shaft prevents the dnll from pass
mg beyond the object into the adyicent soft tissues

D Lang Stevensont found small clamp for abdominal
surgery of eonsiderable v ilue The clamp (Thy 16) 15 8

GENITO € €7

==
=

Fig 18

m long with a blade length of 314 in The closed blades
on the flat taper from 14 to ¥4 m at the tips, while on
the opposite aspect they have 2 umform width of about
Y% m The clamp combines to an unususl degree the ad

vantages of hightness, slenderness and strength Intestine
1S held securely m the bite of the narrow blades by
neans of a single deep longitudinal groove in one of
them and a corresponding ridge on the other In these
Tespects this clamp excels any other designed for the
same purpose With the extreme cut edge of stomach o1
Intestine 1n the eontrol of the clamp, a elean and blood

Lss elosure or anastomosis 18 greatly facihitated This
nstrument, has proved its usefulness in simphfving and

(1) Brit M J 113 Jan » 1043
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perfeeting teclmical procedures for closure of the
duodenal stump i gastrectoms, aseptie anastomosis
after resection of bowel and closure of colostomies or
ntestinal fistulas

Arthur H Parchers (Ellsworth) deseribes 1 board
splint modafied to permt 1its appliertion 1n various post

= ]

-t

2
t"o 7y
Ik = y= !
( . P ——
PoamTTRR . — L2

Fir 17 —Top section C 80 in long lower left szection B 24 in

long lower risht section 4 1. in
tions to the arm or leg It 15 made of % mn pliwoold
3% m wide, with an expanded head end The combined
splint (Fig 17) whieh will fit either arm or leg, consists
of three sections 4, B and C, 12, 24 and 36 1 1

R ——y

Fig 18

length, respectively A wnd I’ form an arm sphnt, I and
C, 2 leg sphint

The sphnt has double slots and bolts with wing nuts
to adjust 1t quickly and firmls to different lengths and
angles The broad headed end acts as a means of fix
ation, as a sprender for a traction shing, to prevent rota
tion of the extremity and for patient contact It may

(5) J Maime M A 33 0 No ember 104
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be apphed 1o the outer or mner side of the leg and re
versed for mjuries about the anlle yont When fixed
traction 15 1ndicated, the onter splint 15 preferable and
may be extended to rench well above the lup and below
the foot

Scetion B alone mal es a good inner arm sphat, and
seetions { and B form an arm splint that 1s easily ad
Justed for Iength and aleo for any desired angle at the

Fig 10

elbow To stabilize the sphint fixation bands from holes
m the head end cross over the shoulder and ue tied
under the opposite shoulder

GE Dunkerley ¢ recommends celluloid splints becruse
they are light durable washable, easily removed and
replaced and fairly cheap Conditions for which he sug
gests their use are comvaleseent stage of poliomyelitis,
Quiescent stage of bone and joint tuberculosis and cer
tan fractures, such as those of the earpal scaphoid,
which require prolonged :mmobilization There are three
stages m manufacture of celluloid splints

P —1 The pr ry plaster shell 1s made by
applying ewreular plaster bandages to the imb 1n the desired
Pélsxtlon Two lead strips are used under the plaster, so that
the shell can be ent off easily with no danger of injuring the

48) Indian M Gaz 77 131134 March 194
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patient Correct apposition of the halves 13 msured by mark
ing the shell with eircular peneil hines before spliting 1t and
making the ends of these lLmes comade when rebandagmng
the halves

2 The shell 1s then filled with plaster or cement After dry
g for two or three days, the shell 13 yemoved and the east
made smooth by filing and applymg plaster eream, so that
the final splint may be smooth to the shin and not too tight

3 The, cellulord splint consists of butter musln impregnated
with celluloid The latter 15 obtained from mflammable, dis
carded x ray films, cleaned free from emulsion and dissolved
m acetone to make a saturated solution This solution s
painted on the mushn as 1t 1s rolled on the cast. The bandag
g must be even and, when cach layer 18 completed, a
couple of additional coats of the solution are appled to mahe
an even homogeneous layer Thirty layers of mushn are used
to form the splnt, which 15 then eut m half and removed
from the cast The mside 13 cleaned and made smooth by fur
ther coating of celluloid solution, and ventilation holes are
drilled The edges are bound with leather, the halves joined
by leather hinges at one side and straps and buckles at the
other, and the sphnt 1s ready for use

Franeisco Pablo Giordano? 1s trymng glass dressings
over wounds, both operative and these which heal by sec
ond ntention He has used concave glasses of various
sizes and shapes, provided with small lateral perfora
tions for ventilation Fixed 1n place by strips of adhesive
plaster, they allow mspection of the wound, save dress
mg matenals spare the patient the pamn which aceom
panies change of dressings and apply the prmeiple of
rest to wounded tissues Results have been satisfactory

[Transparent plastic matenial would probably be better than
glass —Ed

Kenneth L Pickrell8 recommends the #se of a sul
fonamade film as a surgical dressing

Te¢aNI¢—An emulsion 1s prepared contaiming 3 per cent
snlfadiazine or snlfamlamide 25 per cent methyl cellulose,
3 per cent triethanolamine and 05 per cent sorbitol, with 50

per cent aleohol or acetone added to make 100 ecc The emnl
sion 1s sprayed on & smooth, honzontal glass surface with a

Semans méd 49 928 979 Oct 15 1942
) Bomohns Topking Hosp 71 304 808 November 1942
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pressure gun or pant apray apparatng and allowed to dn
When acetone 35 vead ns the drvng agent evaporation as
rapid, but when 50 per cent alcohol 13 used several honrs at
75 € ar required for dring before the Alin can be ensihy
removed 1n o single sheet The sheets ean be made in any de
sired s17¢, are stable and ean be sterilized by dry heat Ordy
nz2nlv they contun 35 50 per cent rulfonamde When a seg
ment of filn 1s placed beneath the shin of a rabiit, absorption

es place and diantes,ration of the film 13 almost complete
at the end of 21 hours

Pickrell has used these films 1 over 100 cases, about
50 of which were eases of burns They also served to
cover recent ineisions, lacerations and abrasions, to pre
pare granulating areas for grafting, to cover the re
eiprent and donor arcas at the time of grafting, to cover
uleerated areas and as a framework to hasten closure
and regeneration of perforated ear drums

n 30 cases :n which films with the aforementioned
sulfonamide content were used for burns and m which
bacteriologic studies were made, no nfection was en
countered, 1n the remuning cases there was no evidence
of infection on 1nSpection of the wounds When low con
centrations of sulfonamides were used, infection oe
curred Sulfadiazine films offer a greater mensure of
IﬁOIcal protection agamst infeetion than sulfamlammde

ms

Arthur D Dcher? (Syracuse Unnv ) presents a pre
lnary report on 4 mew shan varmsh for mmntaving
sterility of operatwe field The substance 15 a cellulose
product dissolved 1n 4 mixture of ether and aleohol It
18 self sterlizing and when sprayed or punted on the
shin forms an Impervious coating mnsoluble in water Un
like collodson, 3t tan easily be redissolved at the end of
the operative procedure The preparation 15 chemieally
imert and does not reaet with lodine or other com
mon antisepties It 13 nonmflammable, nontoxie, non
explosive, Rontrrtating and does not mterfere with heal
wg of wounds or with makmg an mesion Tt merely

9 Surgery 12 631 644 October 194
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provides 1 coating over the shin of the operative field
50 that organisms i skan exeretions are not wiped 1nto
the wound Its value has been confirmed by bacterial
counts from human 1tbdominal sl in under conditions sim
tlar to those of laparotomy Practical value in prevent
ing postoperative mfection will have to be judged from
its use 1 a large number of operations with suitable
controls

Lldridge Campbell Arnold Merrowshy and Vietor
Tomphins! (Umon Univ ) studied the alloys ficonuum

Fig 20-—Drum ol d wh le cutt g (I erce p 61)

wrought vitalllum and ticonium east with specinl 1efer
ence to thewr use as cramoplastic materials i dogs
Ticomum wrought 1nd vitllium were found to be mert
Ticomum cast (with beryllium) was found to be evto
toaie It 1s suggested that this toxieity 1s selectiyve
Tibroblast enltures and electroly tic mensurements are
inferior to lustologic studies s tosts for the toviaity of
metals The mmportance of carrving out m \1vo studies

(1) Ann Surg 116 637 5 N eml r 104°
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for periods longer than six monthy 14 mdieated by the
late tovic renction with the ticomum east material

The wrought alloy ticonum appears worthy of tril
as a eramoplastic materinl i man

George Warren Pierce? (San Dranessco) considers
the Padqclt dermatome the greatest contribution in many
Qeeades to the teelme of shin grafimn Grafts, 4V, X8
I ean be tihen at
an desired umform
thiel ness, erlibrated
to 0001 1 Of spe
el value 15 the
abilits to tale grafts
from any uneven
surface, such as the
chest, abdomen or
back, greath wil
ening the cholce of
donor areas

The deep 1nter
mediate graft of
Padgett, cut with
his dermatome
measures 0022
0030 i, relatively
75 per eent of the
full thiehness of the
skin In appearance

Fi 1—Tlealed bums of both lers Large
and protection 11l uwdiviiual  grafts veadily discernitle nine

Wiehs after grafting

ue 1t approaches
dosely full thickness shin which measares 0032 0045
m and 13 wdeal s a coscrmg However, pereentage of
tale 1s <o varinble and difficulty of management so great
that full thiel ness sl in has only limited tpphcation The
donor area must be cloved surgically, while that of the
deep mtermediate graft heals spontaneously n about
two weels Since the split graft or deep mtermediate
—_—
{°) Calfornia & W t Med 5 I 1R Tih 10¢
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type 15 selected for grafting almost a1l raw areas, and
since both can be cut with this machine, 1t has become
mdispensable to the reconstruction surgeon s

Alejandro J Paslovsky and Mario M Harns
(Buenos Aires) report the first two cases of free shin
grafting 1 which they have used Padgett s dermatome
The first patient had lost an area of shin of the nner
aspect of the right thigh 7 fingerbreadths wide and ex
tending from 1 fingerbreadth above the condyle to 5
fingerbreadths below the mmgmmnal fold Two grafts, 05
mm thick, were taken from the abdommal wall to cover
the defect The second patient had a fibrous, retractile
sear of the mfrahyoid region resulting from a second
degree burn The seir was excised and the defect, 10X5
em covered with a graft, 06 mm thick, taken from the
external aspect of the left thich The finl result was
satisfactory in both cases

Beverly Douglas and Ransom R Buchholz8 (Vander
bilt Unwv ) studied the effi of the crculat of
double and single pedicle tube flaps m dogs (by which 1s
meant the ability of the vessels to function in such a
way as to mamtamn tissue viability at the other end) by
use of four phystologic or functional tests (1) measure
ment of blood pressure (2) growth of hair, (8) rate of
return of temperature after constriction, and (4) via
bility or ability to survive after surgieal transfer

By using specially designed mmature cufis and
thermocouple needles in the flaps theiwr pressures were
measured and found to merease with the time mterval
after thewr formation until, at two months they were
90 95 per cent of normal femoral pressure In a single
ended pedicled human flap the pressure reached 50
per cent norm1l brachial bloed pressure m two months
Growth of hair 1s moderately retarded on pedicle flaps
up to three weeks after therr formation, which seems to
mdicate a temporary shght disturbance of cireulation

(3) Semana méd 48 709718 Sert 24 1042
(8) Apn Surm, 117 692 709 May 1943
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Using the Brooks thermoecouple apparatus, the “tem
perature return test’ indicates an nereasing eirenlatory
efliciency from the time of formation of the flap until
the sixth or seventh dav 1n dogs, when the circulation
through csther pedicle to the other end appears to reach
almost mavimal efficieney At this time safe transfer of
2 pedicle may be accomphished

In dogs and man, curves mdicating the effieiency of
blood errculation in flaps have been correlated with the
1bility of the flap completely to survive surgieal trans
plantatien

Esidence accumulated from human cases appears to
wdieate the advantages of this physiologie test 1 mndi
vidualizing the eirculatory efficiency of the flap so as to
save time between stages and fo avoid discomfort for
the patient ineident to well meant but unneeessary de
lass In war surgery the importance of this point 18
obvious The magmitude of the time s1ving 13 to be deter
mined as further cases accumulate

In a symposium? Charles Inttle Dunham and Hhlger
Perry Jenkins (Univ of Chicago) report on the posst
bilities of the presence of a tissue wrrifant i the tubing
fands of surgreal catgut which, 1f carried into the tissues
along with the gut, could explamn many of the reactions
observed They studied the anhydrous hiquids used for
boilable gut and the alcoholic solutions used for non
boilable gut

Xylene, the anhydrous lhiquid commonly used for
bolable gut, was found to be 4 potent tissue wntant

The aleoholic solutions used for nonboilable gut were
found to contain n manv instances a water 1nsoluble
hqud, the presence of which could be demonstrated by
addition of water which produced a white emulsion
The amount of ths water msoluble hqmd varied in
different products, package lots and individual tubes
m the same package, from a trace to 15 per cent by vol
ume of the aleoholie solution

€9 Aun Surg 118 269304 August 1943
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Tts wntant action 1s generally 1n excess of that ob
served for 95 per cent ethyl aleohol, but less than that
found for xyléne The magmitude of irmtant action,
which 1 some produets was rather excessive, was pro
portional to the amount of water msoluble liquid 1 the
aleoholie tubing fluud

The water 1nsoluble liquid recovered from the aleoholie
solutions by emulsion separation or distillation was
somewhat more of a tissue irritant than xjlene It prob
ably represents 2 residuum of the anhydrous hydro
carbon used for heat stemhization of the catgut which
was not elmmated from the tube before addition of the
aleoholie solution and sealing the tube

The irritant action of xvlene and of this water
msoluble liquid which was probably hi flash solvent or
a similar or related anhydrous hydrocarbon, ruses the
question whether these liquads alone or in comhimation
with alcohol may not be carried into the tissues along
with surgieal gut in sufficient concentration to have an
undesirable 1rritant action on the tissues in which the
catgut 1s placed

Use of an anhydrons hquid 1n the heat sterilization of
catgut to obtamn umiform transmission of heat without
damage to the gut s conceded as a mecessary step in
the manufacture of surgical gut to msure the standard
of sterility expected by the profession Howe\er, it
would appear that general improvements could be
made 1 some manufacturmn,, methods from the stand
pomt of utllizing a liqmd for heat sterilization which
15 nomirritating to tissues or of elimmating from
tubing flmds hydroearbons which have properties jrr
tant to hving tissues

Albert E Sidwell Jr (Chemieal Laboratory AMA)
made 1 chemical exammation of marketed specimens of
nonboilable surgieal gut from mmne different manufae
turers and found up to 14 per cent (V/V) of high
boiling aromatic hydrocarbons wn the tubing fly,ge
These hvdrocirbons are related to a coal tar distillate
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which 1s hnown as thie vvlene fraction or solsent naphtha

Jenhins and Dunham found that the amount of irr1
tant water msoluble hydrecarbon from tubmmg {lnds,
which 1 ordinary operatm,, room techme may be earried
into the tissues nlon,, with surgiet! gut, 15 adequate to
esplam a substantial part of such tssue irritation as has
generally been attributed to propertics of the catgut 1t
self Presence of aleoliol in the gut from nonbeilable
tubing fluid or from washing procedures for botlable gut
probably contributes i part to such irritation

From the standpomt of obtuming optimal wound
healing 1n surgery, 1t 1s obuvious that introduction of
tubmg fluid irratants mto the tissues along with suture
material 1s not mn the best interests of the patient or the
surgeon Ehimination of tubing flud irntants from sur
gieal gut should result m generally better elimenl re
sults with use of absorbable suture material

MILITARY SURGLERY

War Wounds —Reduction i I'atalities 4-—The re
marhable ads anees in medicine and surgery since World
War I are now s1ving the Iives of soldiers wounded 1n
combat Outstanding, diseoveries contributing to this are
the sulfonamides blood plasma and new anestheties Tt
15 still too early to get o detuled picture of results n
treating the wounded of the present war, but defimte
ndications of improvement m wound fatahity 1ates are
avallable from seattered sources Prelimnary data on
U S Army casualties up to December, 1942, show 4 104
wounded, of whom 156 died a fatality rate of about 4
Per cent Gross fatality rate in the Ameriean Army in
World War I was 77 per cent, and 1n the British Army
on the western front 76 per cent Limited experiences
‘lvhleh may be citel are a gross rate of 38 per eent

N a large medieal umit at Pearl Harbor in December,

() Star pun Metropo! tan Life Insur Co %4 19 Febtuary 1943
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1941, and less than 1 per cent among Navy and Marine
casualties during the first three months of fightmg m
the Solomons 1n 1942

As to speafic sites of injury, mortality from abdom
mal wounds 1 previous wars has usually been hgher
than 50 per cent, and much higher for certan types of
such wounds In the Solomons fighting 1t was less than
5 per cent Mortahty from wounds of the chest cavity,
which 1n former wars often exceeded 25 per cent, was
reduced 1n one British medical unit to about one fifth
of that figure among such casnalties evacuated from
Dunkirk Simlar accomplishments by the medieal ser
vices of the Russian Army have also been reported

Wound infections and gas gangrene are relatively mn
frequent, largely as a result of the routine use of
sulfonamides, and tetanus has been practically ehmi
nated by routme protection with tetauus toxmd Shock
and hemorrhage are now successfully combated by use
of plasma and sedatrves in the field Waith the new
methods of treating burms, recovery 1s frequent even
from extensive lesions which previously were usually
fatal

Urban Maes® (Louisiana State Univ ) states that m
war surgery shoch hemorrhage and infection are the
fundamental considerations, one having a thorough
knowledge of these three entities 15 fairly well equipped
to take care of most injuries

The first concern m all battle casualties 1s shock Two
phenomena are responsible for all its mamifestations
ohgerma and associated anoxia They are present
whether shock be due to a burn compound fracture
or visceral mjury Plasma transfusion is the most im
portant single measure to be used 1 any signs of shoel
Tt might be feasible to have every soldier act as his
own donor almost every inductee ecould supply 500 ce
blood, the plasma of which could be Iyophilized and
stored or carried 1n a small contamer Adequate sup

(6) TriState 3 J 15 28 02823 November 1042
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phes of plasma, preferably dry, should be on land at
all times <o as to be prepared for amyv eventunhits

While Maes hag treated many battle easualtres, care
of actne bleeding has not been a serious eonsideration
Hemorrhage has usually been fatal or stopped before
first asd could be admimstered If bleeding 1s a con
sideration, the first aider should be familiar with use of
the tonrmauet and direct pressure Too little emphawns
has been placed on the sccond method Iagation at the
bleeding point 1s the 1deal method but 13 not generally
practicable outside a hospital Internal hemorrhage will
always tahe its toll unless the patient ean be transported
to a properly equipped hospatal in time In air ruds, the
wounded must be cared for just as soldiers are 1n ecombat

As to infection, 1t may be difficult to deeide whether
amputation 18 more desirtble than a prolonged period of
pamfyl dressing with possible farlure in the end Rec
ogmton of the predomunating type of infection may
help make the decision It 1s interesting that no gas
gangrene was recorded from Pearl Harbor, despite the
fact that many wounded were grossly contamnated with
dirt that should have introduced the anaercbes Several
possthle explanations include prompt hospitalization,
ree use of sulfonamides, wearing of cotton clothing,
few 1f any primary wound closures after debridement
Thorough mechameal sterihzation and placing sutures
without tymg them untal 1t 15 evadent that no anfection
13 present would seem to be a wise standard to enforce

Treatment of battle casualttes must depend on the
time element, stress of battle and equipment at hand
Collection and transport therefore head the hist 1n 1m
Portance, and this 1s also true i civihan casualties
whose wounds are due to all sorts of debris whieh must
be potential sourees of mfeetion

Treatment of burns should be divided mto care of
the patient and care of the burned surface A burn 15
simply a wound of a special type Cleanlness and 1m
mobilization are important Dressing of an extensive
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burn 15 always pamful and can produce more shock In
many stances, Maes has used no diessmg after primary
cleaning of the burned surface The patient was hept
1 a heat tent with regulated .emperature and dusted
with sterile talenm For restoration of cirenlatory bal
ance the sheet anchor 15 plasma For pam rehef, mor
phine 15 sure The mdnidual should be treited first the
burn cecond Anv sensible wound dressing will suffice

[Perhaps too much emphasis 1s being p'aced on pla ma and not
enough on whole blood When a patient has had a evere hemor
rhage he will certaunly be re tored more quickly by red corpuscles
plu pla ma than by pla ma alone The problem however of supply
ing whole blood 1 the combat zone 1 of cource much more

1} d than that of 2} drred plasma—Ed]

C A M Renous (MC R A A) discusses treaiment
of war wounds of the abdominal viscera and results ob
tained at a foruard operating aree wn the Middle East
An Austrahan general hospital was almost overtahen by
the fighting and became the medical umt of an nyested
garrison In 435 months the number of patients with
wounds involving the abdominal viscera was 72 Of these,
34 died and 36 were eventually evacuated to a base -
hosptal, the mortalits rate being 47 per cent Because
of the nearness of the hospital to the front line, most
patients were operated on early wusually within six
hours of 1njury

The patients could be placed in four groups (1)
those whose condition was <o good that immedrate opera
fion was possible, (2) those with pronounced shoek
hemorrhage syndrome 1n whom resuseitation was nec
essarv before operation, (3) those with marked exvidence
of internal hemorrhage (4) those with peritonitis on
admission

Despite their good condition patients of the first
group were as a rule placed m the resuseitation
chamber warmed and given morphine while the theater
was bemg preparcd for operation In the second and

(¢) tutralan & New Zeslan] 3 S 1 173139 Oct ber 194
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third roups, the resusatation puriad was of necessity
longir, blood transfusion was mstitnted without delav
and continued by the slow drap method s the theater
during operation  Patients falling e the fourth group
were few On the way from the resuseitation chamber
to the theater all patients, except those with single
through and through revolver, uifle or machine gun
wounds, were exumned with the screen The foreign
body was Jocahzed and the shin marhed 1n two planes
Roentgen films of the abdomen were tahen only when
the foreign body could not be easily seen under the
sereen

The anesthetic of choice wis cther gnven by the
open method, following induction by ecthyl chloride,
chloroform and ether mixture or, 1n certamn cases, ether
alone Gas and oxygen failed to produce sufficient re
laxation of the abdominal musculature Loeal anesthesia
was adopted in a few seleeted cases with sattsfactors
results

Preparation of the skin was delayed until the patient
bad reached the theater and generally until he had been
anesthetized It consisted of shaving, washing with soap
and water and application m turn of benzme, spirtt and
2 per cent 10dine 1n spit

When the wounds of entry and esit were i the
abdominal wall, they were dealt with before laparotoms
was started Small gunshot wounds remamed untouched
m most cases and wcre dressed with sulfamlamide
powder and vaselme giuze All other wounds were ex
cised down to the perttoneum 1nd 1n some cases sutured

en drainage was necessary, the tube was introduced

mto the abdomnal cavity throu,h the excised wound
Then the wound was posterior (1e 1n the buttocd)
1t was freely ewveised remamned unsutured and wvas
dressed with sulfamilamide powder and vaseline gaure
This procedure rendered all fuither turning of the
batient unnecessary

Durmg lparotomy, n all eases the alimentary canal
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was carefully 1nspected from stomach to rectum before
any repair was carried out As each gut perforation was
exposed 1t was clamped, and, after complete nspection,
reparr by suture or resection of the mjured area was
performed In eases 1 which lollow viscera were 1n
jured, after treatment, with few exeeptions, consisted 1n
adequate sedation (morphine), withkolding of food or
flmd by mouth and use of contmuous intrasenous dnp
therapy (5 per cent glucose saline solution) Sulfa
nilamde was given by mouth or, 1f vomiting was at all
pronounced, by the intramuseular or mtravenous route
The mouth was washed out at frequent intervals, but
no flud was allowed to be swillowed for at least 48
hours after operation Intravenous admimstration of
saline solution was continued until all vonuting had
ceased and the patient had taken fluid bv mouth for at
least 24 hours without 1ll effeet When vomiting per
sisted after the patient had recovered from Ins anes
thetie, a Rehfuss tube was passed nasally and the
stomach Lept empty Aspiration through this tube was
maintained until the return showed no trace of ecolor
On one occasion 1t was not removed until the sixth day

No patients were evacuated until they were fit to
travel 250 miles by ship to a base hospital between the
tenth and the twenty first day

The mortality for wounds of the stomach was 88
per cent, of the small intestine 69 per cent, of the colon
60 per cent of the rectum 100 per cent of the bladder
40 per cent, of the kidney 22 per cent, of the hver 14
per cent and of the spleen 33 per cent

According to Roger Smith,? cannon shell injuries are
likely to form a high percentage of the casualties ad
mtted after a raid by low flying airplanes Cannon
shells consist of a nose piece surrounding a charge of
explosive and a metal eap fitted over the base (Fig 22)
The bore 19 about 1 in and the veloety 3 000 £t per
second Such a missile 18 likely to cause a host of differ

(7 Lancet 1175176 Feb € 1943
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ent mjuries, but with at least two exceptions they are
similar to those found in casualties from bombing rads

One exeeption1! type of wnjury 1s described a3 a
theoretseal possitnhity 1n the etiology of a dangerous form
of penetrating wound The eap has been found in the
tissues as a foreign body 1n five easunlties resulting from
Int and run raids After disintegration of the nose piece,
the eap continues to go forward with considerable veloe
ity, as shown by 1ts depth of penetration nto the
tissues Between the moment of disintegration of the
shell and mmpact with the body, the c1p takes the form
of a flat disk il ¢ nussile with no stream hining, earrying
before 1t therefore a zone of compressed ar and the
remnants of the recently exploded charge between 1t and
the nose piece The eap, on impact with a clothed himb,
for instance, may carry n clothes to the greatest depth
then gunpowder and « —~ —NOSEPIEC —_
air under pressure, o e
the cap itself acting ):
as a plug and pre N
ventmg the escape of
air bach along the CHARGE OF POWDER
track In four of the
five cases so far seen
removal of this plug has been followed by a small cloud
of smoke smelling strongly of gunpowder, and deeper
exploration has revealed preces of elothing buried
withm the wound

This coneept of air bemg carried 1 under pressure
has been cenitierzed, but seems to be correct The zone of
high pressure 15 due entirely to the shape of the cap
and naturally 18 not found to the same extent in the
thin tapered machine gun bullets, fragménts of bomb
shrapnel or pieces of glass The cap 18 made more dan
gerous still by 1ts high veloeity, jagged rim and the
presence of the recently exploded powder in front When
1t finally comes to rest 1 the tissues, the condition at
the site of lodgment 15 one of air and gunpowder plugged

Fig 22
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m by the erp and partially surrounded i 1its deepest
aspect by shin orgamisms, dutv clothing and contused
musele

The dangerous potentialities of this tvpe of wound
are obvious In addstion to damage to vital structures,
the wur carrzed and plugged in by the cap decompresses
itself mto the tissues Vuscle planes opened up by the
mssile are wmfiltrated by the aur, either 2s an mtr1
muscular blast or as 4 slow leak Interstitinl surgieal
emphvsema arises and 1n some cases, later an anaerobt
eally infected surgienl emphy sema

G1s gngrene may hne its origan n the infeeted sur
gienl emphysemn s 1n other wounds, the dangerous
areas would be the legs thighs and buttochs If events
follow this course treatment of the wound 1s needed
urgentls It should be ¢xetsed earlier than wounds from
other missiles and the excision should include the wid
est it of the mir m the tissues The limb should be
moved as httle as possible before operation so 13 to de
lay dispersal of the ur

The second type of exceptional mnjmy 1s that duc to
am unesploded shell embedding 1tself in the tissues The
mjury 1s a curiosity but 1s not umque In addition to
the uncertain behavior of the shell its size and veloaty
are suffiecrent to cause extensne mjury Removal of this
foreign body 1s 1mperative There 15 also a possibility of
phosphorns contammation from the incendiary tvpe of
shell Presumably 1f 2 blunt nosed truly hgh explosie
shell 15 present, 1t must be a dud Only very hard 1mn
pact will explode the sharp nosed, armor piercmg tvpe
<o that the danger of their removal 15 negligible The
blunt and sharp nosed shells are easily differentinted by
roentgen rays

To remove anv possible musunderstanding on the
question of exewston and suture of wounds wm war wn
gery, Hugh R G Poate$ (Sydney) presents the cond:
tions necessary for suceess with this procedure

T9) Australan & New Z Jand T S g 1° 143148 O tober 191
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1t should not be attempted by any but a st sur
geon An operiting theater must be avmlable where
striet asepsis ¢ be mamtamed by a stafl of competent
assistaints The patient should be recnad within eight
hours at most from the time of bung wounded When
there hias been extensive damage to ot loss of soft tis
sues the procedure should not be attempted Thorough
exasion of all damaged or devitahized tissue miust be
practie 1 and absolute hemost isw obtmned No buricd
sutures shiould be used othier thau to close serous mem
branes  Suturm. should be dome with unabsorbable
materinl deep Ites bung tal en an the tissue and the
sutures bemg tied without tension If sulfamlamide
powder 15 nvailable, the wound should be dusted with
it belore bang closed If there 14 anv doubt at all as
to dlosure, 1t 19 wiser to use sulfamslamide and to coser
the wound with saschine ganze Never packh wounds
tightly  Beeanse of the ympossibility of securing the
complete exersion mentioned this technie 1s not to be
used 1n the presence of communuted fractures

Whether recent wounds are sutured or not, the im
portance of exession or dicbridement cannot be stressed
too Ighly < the result depends on control of sepuais

Truetn m diseussing dhe closed plaster techmie, goes
so far as to state that ¢ the kevstone of the whole tech
me on which suecess ultrmately depends’ 1s proper ex
csion and that without it the techmie 1s worthless or
even dangerous

W TRuclert? considers origin and treatment of de
layed hemorrhage due to gunshot uounds on the basis
of 35 relevant cases sclected from 300 to 400 wounded
Hemorthage due to sepsis was inmigmfieant Two mmpor
timt types of delayed hemorihage were 1ecogmized
(1) In 26 patients hemorrhage oceurred within three
or four weeks of mjury, but not, as a rule, during the
;i:tdf\‘ge (Ilqus Maximal meidence was between 10 and
2 s emorrhage was alwavs associated with i

€9 Deut Miltara t 16618 Mach 1M
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mary mjury to a large arterv caused by penetrating
wounds (rifle bullets or sphnters of mines, grenades
or bombs) Twentv were through and throngh wounds
In 4ll these cases an “encapsulated fibrin bodv” (false
aneurvsm) formed at the site of injurv to the vessel
Hemorrhage occurred onlv after blood pressure had
risen high enough to burst open the wall of this bodv
Two patients died before operation Of the 21 oper
ated on, 19 survived The false aneurism was dissected
free and excised after the vessel had been secured above
and below The artery was reconstructed mn two caces
Concomitant venous hemorrhage was also secured (2)
In nmine hemorrhage occurred between the fourth and
the eighth week, with highest mncidence 1n the fifth
The cause was vascular erosion by bone or bomb frag
ments or by dramage tubes

Using erperimental wounds m rabbits Frank Hawh
gl studied the proposal that when battle conditions
make excision of wounds impractieable the wounds
should be filled wtth some semifimd preparation of a
sulfonamide and then covered with an occlusive dressing
to prevent exogenous mfection

It was found that persistence of the sulfonamide 1n
a wound could be prolonged by incorporating sulfa
mlamde 1n an oiv mediom or bv using a less soluble
sulfonamde such as sulfathrazole or sulfapvridine
Therapentically (1e prevention of streptococeic sep
ticermia) the best results were obtamed with a 20 per
cent preparation of sulfathiazole comsisting of miere
ervstals suspended 1m saline with sulfandamde which
15 more soluble and more rapidlv absorbed results were
better with oily than with aguecus preparations

Histologieally o1l 1n the wounds eaunsed undesirable
tissue reactions Of the oils tested, eod liver ol wag
especially bad liqmd paraffin moderately bad and eot
ton seed o1l the least harmfal The best preparation was
the muerocrystaline preparation of sulfathiazole

(1) Lancet 0 1C Oct .1 1949
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Judging by reports from the Mddie T ast Forees, sul
fonamide dressing of a wound 13 mnferior to exeision
Since, however, surgery 1s often impracticable, dress
mg the wound with a semflmd sulfonimide prepara
tion would be advantageous in restramng bacterinl
growth until more claborate treatment 15 feasible, un
der these eircumstances, the best preparation would be
the microerystallime suspension of sulfatluazole or, fail

g that, a 30 per cent aqueons prepagation of sulfa
mlamide

{Positive evidence of the value of local applications of sulfona
tides 1n preventing wound infections 18 stll lacking —Ed ]

Proflavine powder has been used by G A G Mitchell
and G A H Buttle? (RAMC) 1n 80 cases of
tractable wounds with benefieial results m almost every
case When staphylococer are the infecting orgamisms,
proflavine has proved more effictent 1n controlling and
eliminating infection than any other drug, and many
mixed infeetions have also responded well With pos
sible exception of one case, no interference with healing
has been noted The drug 1s much less toxie than acr
flavine Most patients find the dressing painless, and
no general toxic mamfestations have been observed

The amount of proflavine used therapeutically has
never exceeded 2 Gm 1n any one case, and was usually
only about 05 Gm or less depending on sze of the
leston Tt was introduced mto cavities with a small
Volkmann scoop or the end of a blunt dissector, or 1n
an extensive wound 1t was dusted over the entire sur
face and evenly distributed with 2 spatula or scalpel
handle It was never used on more than two or three
consecutive occasions 4 28 davs elapsing between 1p
pheations  Used prophylactically, the amount vared
accordmg to size of the lesion, but was usually about
91‘1215 Gm mixed with 25 Gm powdered sulfantlamide

¢ two drugs have seldom been combined 1n treating

) lancer 116419 Oct 10 194
o
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established mfectrons The drug used throughout was
proflavine sulfate (2 8 diammno 2eridine sulfate)

From the prophylactic aspect, 1t 1s impossible to
assess the relative value of proflavine and sulfamlamide
hecause the two drugs have alwavs been used together
and then onlv as an adjunet to surgical measures
Therefore for prophylixis sulfamlamide should alwavs
be preferred Until there 1s further evidence as tn 1ts
effect on healing proflavine should not be used 15 a
prophylactie agent except in small doses (025 Gm or
less), such small amounts may be sufficient to prevent
staphylococere infections

[The frequently expressed enthustasm for the local use of various
antiseptics 1n this war should be compared with the equally great
enthu 1asm expresced for the u e of Dakins solutton in the lat
war —,

R A Money and T Y Nelson! (MC, AA) review
therr experiences with battle wounds of the head Thev
treated 76 patients at 2 neurosurgmeal center hetween
Tuls nd December 1942 during the fighting n the
viemty of E1 Alnmein 1n 25 there had been penetration
of the dura mater The cases could be classified 1nto w1t
groups scalp wounds wounds of the sl ull without de
pression of fragments wounds of the sl ull with depres
sion of fragments but without penetration of the dura
wounds of the slull and brain with penetration of the
dura perforating or through and through wounds and
penetratng or perforiting wounds through the orbits,
aceessory nasal sinuse and mastoid air cells

The authors conclude that if a soldier with 1 wonnd
of the head 15 unable to survive the first 12 homs he 15
unlikely to Iive irrespective of what 15 done for him
thus urgent surgical intervention 1s rarely necessarv
except 1n memngeal hemorrhage rapidly spreading sub
dural hematoma o1 severe arterial hemorrhage from the
setlp The thoroughness of the mtial examination and
torlet of the wound 15 more mmportant than the time
T Ann S e 118 133 Julv 1948
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factor, at least up to four davs as long as prophslactie
sulfonamide therapy 1 mamtuned during the period of
waiting

Surgeons wath field surgieal umts must have a § nowl
edge of neurosurg.ical techme and be provided wrth ade
quate facihities 1f this class of wound 15 to be eorrcetly
dealt with in fornard areas Under conditions existing
n Vaddle Fast, 1t 1s better to stalnhize these facilities at
a place where the patient ean be “held” after operation,
and so arrangements should be male to transport the
patient back as rapidhy as posaible, preferabls by air
ambulanee to 1 speeinl center An alternatne plin s
the provision of 1 field surgienl umt with operating place
and beds entirely on wheels which could Leep pace with
the adsaneing or retreiting troops or be repheed by
another simular unit when 1ts accommodation was filled

The removal of indriven bone fragments and mmorganie
debris 1s more important than the extraction of mctilhe
foreign bodies Even mnute missiles making 2 small
wound 1n the sealp and outer table of the shull, are hikely
to drive large comminuted pieces of the inmer table
deeply into the brun and cnuse more extensive damage
than the size of the missile and the condition of the pa
tient would mdicate Closure of the tear mn the dura
mater should be attempted to prevent formntion of
cerebral hermia cerebrospmnal flud fistuln 1nd aerocele
Signs of umlateral local and focal damage to the bram
o not eall for extensive operations 1f there are no signg
of compression but should be recorded from time to
time by observers tramned mn neurology

The actual concentiation of sulfonamide n the cere
brospinal flmd of evers patient varies with the same
dosage and must he cheel ed at frequent intervals by
colormmetric methods to make sure that 1dequate con
eentration 15 attuned and muntamed n case of mtra
cramal infection The 11vent of the sulfonamides, espe
cially sulfachazine has altered the outlook for wounds
of the head entirels  and none should ever be despaired
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of, however badly infected and howesver serious the com
plications, nor can the final result be predicted

Somethin, further could be accomphshed in preven
tion of wounds of the lhead and subsequent infections
by (1) provision of a more modern design of steel
helmet which would fit closer and lower down over the
frontal, temporal, mastoid and oceipital regions and
which would hinder the entry of msing foreign bodies
{rom explostves which burst on the ground, (2) ssue of
a general order that all troops should have the hair of
the scalp closely cropped before gomng into battle, and
(3) distribution to every soldier, to Leep with s field
dressing, a standard dose of sulfapyridine or sulfadia
zne, 4 or 6 Gm., with 1nstructions to tahe 1t or have 1t
given to him by a stretcher bearer as soon as possible
after being wounded This would be an effective prophv
lactic for the next 12 hours

C P Symonds and W Ritchie Russell3 (R.ADIC)
have collected data on mlitary head smyuries due to ac
adents of a hind which may also oecur 1 el hife
Cases admitted to thewr hospital are divided into two
groups (1) chromic cases previously treated in other
hospitals, many of which were transferred because prog
ress did not come up to espectation, and therefore
forming a highly selective group, (2) acute cases, 2
relatively unselected group usualls, but not alwavs,
admitted because the acrident happened 1n the vieimty
of the hospital Patients admitted within three weeks
of the injury are included i the acute group

Of 242 consecutive patients with acute head mnjurv
among service personnel, 91 per cent of those who sur
vived were returned to duty and 9 per cent invahded
A farther 11 per eent were wmvalided later A long post
traumatic amnesta carried a relatively poor prognosis
for return to dutv Analvsis of those returned to duty
and followed up showed that in 90 per cent the dura
tion of treatment (including rebahlitation) was less

(3) Lancet 1 710 Jan. * 1943



MILITARY SURGFRY 79

than three months and that there was no ifference mn
the length of treatment for those who relapsed and
those who remuned well

Prognosis for return to duty for 718 patients with
chrome head injury was more than twice 15 bad as for
the other group 1lus did not depend on more severe
mjursy, as judged by the duration of post traumatie
amnesta There 1s & correlation between the poor prog
nosis 1n this group and 1 higher neidence of predis
position to mental disorder

In 111 cases of acute and chrontc head mmjury n
personnel of the R AT, prognosis for return to duty
was four times as good as wn all the other cases of the
series The main reason for this probably was that the
fiying personnel 15 2 lughly selected group with regard
to absence of predisposition to mental disorder This 1s
supported by a low incidence of such predisposition,
as determined 1n this investigation

K Deneche* recommends use of plaster of parts
splints 1n postoperative treatment of gunshot fractures
of the limbs The plaster 1s apphed rapidly, but the
method must be simple enough for semis!illed persons
The plaster must be firm jet not too heavy This 1s
achieved by placing slabs where the greatest stram s
expected Good padding 1s necessary Windows over
the wounds must be as wide as posuible, 1¢, about one
third of the errcumference of the hmb Edema must
be avoided These plasters are for transport purposes
only and as a rule are removed within a week, conse
Quently, position of the fragments 18 not considered
Dressings under the plaster should be secured by an
adhesive substance and not by a cwcular bandage, so
that they can be changed through a window Plaster
splints may be Lept 1n position by & ewrcular plaster
bandage until they have set, then the ewreular bandage
may be cut longitudmally and replaced by an elastie

bandag, &
dage of some sort, e g, erépe

(4) Munchen meq Wehnschr 80 8 8328 Apr 10 194°
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Shoulder spiea for upper arm or clbow fractures
The padding on the chest and shoulder 1s fixed with a
couple of plister bandages Three slabs are used, 120
em long, 12 em wide and seven lavers thud, male of
ordinary plaster or cellonn Slab 1 starts m the axilla

—

of the unwounded side
and  passes over the
frout of the chest
obliquely  to the shoul
der  of the wounded
side Slab 2 starts m
the same place but 15
carried over the back to
the affected  shoulder
These two form the np
per border an1 strut of
the spiea and are eon
tmued down the arm
on the opposite side of
the arm to the wound
(1e extensor aspect for
a flexor wound nnd vice
sersa) the horders of
the <labs bemg contig
wous If the elbow 1s
meluded 1n an extensor
wound they eross each
other m front of the
etbow and in the fore
1um they pass more to
the ulnir aspect Slab 3
bermis n the posterior
1allary hne and sweeps

over to the affected sade formum, the distal border of the
spica, 1t 1s then stuffed in the gap between the chest
and the arm and continued down to the wrist The
amount of abduction 1s only that 1equired to pass a
roller bandage between th¢ 1rm and the chest or, 1n
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the ease of wounds on the posteromedial aspect to allow
dressing of the wounds, furthermore, the slab 1s hdd
far enough forward to he m shoht elevation whin the
patient 15 Iving, on s bl

The slabs are covered with two plaster bandages te
the trunk and arm The plister immediatels over the
wound arca 15 vemoved the slib <dges around it are
smoothed winle still soft, and n dreseng 1 apphed 1f

Fig 24

the window 1s large enough, edema 13 «voided Apphea
tion of the plaster takes 10 minutes
ip sprea Adequate flexion of the lup and ! nee must
not be overloohed The paddmg must be especally gen
trous over the sacrum and should be fived by plaster
andages 15 em wde, well molded to the crest of the
thum The slabs should be 15 em wide 14 M long and
Seven to mme layers thick (equinalent to five or six
cellona bandages)
. flab 1 starts over the 1liac ercst of the affected side
atertorly and runs over the snerum to the opposite
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Shoulder spica for upper arm or elbow fractures
The padding on the chest and shoulder 1s fixed with a
couple of plaster bandages Three slabs are used, 120
em long, 12 em swide and seven Invers thich, male of
ordinary plaster or ecllona Slab 1 starts in the axuliz

Fir 28

of the unwounded wide
and passes over the
front of the chest
obliquely to the shoul
det  of the wounded
side Slab 2 starts 1n
the <ame plice but 13
carried over the bach to
the affected shoulder
These two form the up
per border an1 strut of
the spica and 4re eon
timuned down the arm
on the opposite side of
the arm to the wound
(1e extensor aspeet for
2 flevor wound and vice
verst) the borders of
the slabs bemg contiz
uous If the elbow 1s
included 1 an extensor
wound thev cross each
other m front of the
elbow and i the fore
aim they pass more to
the uln1t aspect Slab 3
beoms m the posterior
axillary line and sweeps

over to_ the affected side forming the distal border of the
spiea 1t 1s then stuffed m the gap between the chest
and the arm and continued down to the wrist The
amount of abduction s only that required to pass a
roller bandage between the arm and the chest or ;n
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Army half ring splint and elastie traction fixed to the
splint end The stump 13 sccured to the side bars of
the splint by bandaging

Repur of the gmllotine stump 33 by plastie closure,
plastic rescction or reamputation Sulfamlamide or
sulfathiazole should be used freely

[When Surgeon General Rirk discusses amputations he speaks
from an extensne personal experience Ylis book on this subject
1 ued hortly after the Jat war 1s a classic—Ed ]

R ZenlerS discusses diagnosts and treatment of gun
shot wounds of the lung and plenra e believes the
first essential 1n lowering mortality 1s accurate treat
ment n advanced ficld hospitals

Important carly dangers are (1) overloohing a chest
wound 1n a patient 1n deep shoek, (2) nereasing hemo
thorax, (3) widely open pneumothorax, (4) tension
pneumothorax, (5) mediastinal emphysema, (6) asso
ciated abdominal and thoracic injuries Assessmg ex
tent and progress of intrapleural bleeding 1s difficult
but, 1f blood withdrawn by aspiration does not clot, 3t
can be assumed that no fresh hemorrhage has oceurred
for five hours In explanation of this Zenker suggests
that blood m the pleura evoles a serous effusion which
dilutes 1t and that with movements defibrination oeeurs

Darly treatment of hemothorax 1is aspiration and
blood transfusion when necessary Reaceumulation of
flud after aspiration 1s generally dme to pleurisy and
not to recurrent bleeding Closed drammage with suc
tion 1s imndicated when effusion increases despite re
peated aspirations, 1n massive hemothorax and if
fection supervenes

Roentgen examination 1s valuable but not conclusive
for diagnosis of hemothorax or as indication of need
for aspiration Zenker’s working rule 1s “Aspirate not
too late not too httle, not too infrequently, and don’t
delay ntereostal drunage and suetion too long ” If ag

(6) Chirurg 241 9144 Mar 1 1947
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1hae crest and then across the pubis to the affected
leg Slab 2 begins at the hip of the unaffected side
passes over the saerum below slab 1, across the affected
lp and down the thigh, it ends below the Jmee on
that side, leaving the wound uncovered Slab 3 begins
at the thac crest and passes parallel to slab 2, but along
to the foot Tlus provides three pelvie struts and two
knee struts The rest of the method 1s stmilar to that
for a shoulder spie, with fixation of the slabs by plaster
bandages and construction of windows as requred

Notes may be written on the plaster Most patients
treated 1n this w1y were transported without pam or
1l effects

Amputations —Norman T Kirhe (M C, U S A ) states
that the circular or flapless guillotine method 1s the
simplest, quicl est and easiest amputation for 1 badly
shoched or criticallv 11l patient The patient becomes
transportable earlier without fear of infection, which
too often follows the closed method It exposes less
soft tissue area and affords adequate drammg of m
fected bone and the closed muscle faseia spaces of the
extremuty thuns limiting infection, and 1t affords 2
stump of maximal bone length that survived the original
mjury

TImmediately following amputation, continuous shin
traction must be apphed with four strips of 214 m
adhesive, equally spaced extending to the margin of
the wound and secured by two or more encirching
strips The four ends are secured to a spreader through
whose center passes a cord which runs over a pullev
on the foot of the bed and 1s attached to a bag holding
68 1b of weight A piece of stoclimet of proper size
secured to the skin of the stump with “ace adherent”
may be used instead of the adhesive Traction must be
continued until the wound heals which mm a thigh
will require six weehs If the patient 15 to be evaen
ated, traction may be maintained by a Thomas or an

Ty J A M A 101316 Sept 5 1940
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Arr Raid Injuries —The Committee on the Survey of
War Medieine of the \ational Health and Medieal Re
scarch Council? reports on {ypes of injurics fo be
expected Total ecasualties m mir rarde are smaller
than has been expeeted atal eases amount to 40 per
cent of total casualties Penetrating wounds mflicted by
bomb splinters are eharaeterized by much more destrue
tion of tissue than 1s at first apparent Imjuries from
flying glass are relativels common and sometimes ser:
ous Crush njuries from fallimg masonrs, ete, are com
mon and have mtroduced speeial problems “Blast” in
Juries to the lungs are not common Burns and scalds
depend on type of arca bombed, at times, incidence 15
high bat, in the man, not so hngh as would be expected
Injuries to head and neck mal e up approximately one
quarter of all serious injuries Lje injuries are rela
tinely common and special arrangements have to be
made to deal with them Psvcluatrie eases are not nearly
as common as was expected

Reception of casualttes tn an LM S hospital ealls
for a procedure different from that in peacetime These
casualties are the immedinte concern of several separate
departments and therefore each section should be sup
plied with the necessary data in the simplest form Stan
ley T Turth and Harold Parl8 (Mumeipal Hosp,
Brighton) prepared an urgeney admission shect, the
front page of which 15 reproduced (Fig 25) It 1s hung
at the foot of the bed jm 1 temperature chart holder
Its back 15 divided mto two seetions one half for op
erative findings, the other for postoperative mnstruetions
This side 15 completed by the anesthetist during the
operation

The surgeon 1n charge of 1 group of casualties mal cs
his exammation and m 1 few seconds completes the
sheet giving provisional diagnosis 1nstruction for radi
ographv resuseitation procedures required and grading

M J Au trs!

[ ha (urp 1) gp 14 Oct $1 19
(8) But My 4ptis  Oct o4 194 ¢
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piration fails to eontrol bleeding n the early stages
operation 1s nee led to seenre the bleeding point

In tension pneumothoray the treatment advised 1s to
msert 1nto the plema an mtercostal catheter, over the
outer end of which a petforated finger stall has been
tied For safety the end of eatheter 15 1 ept nunder water

The most dingerous type of open pneumothorax 1s
that m which the hole m the chest wall 1s larger thimn
the lumen of the trachen Immedinte trestment 1 to
close the apcrture with dressings and at the carhest
moment suture the wounl m lasers without drumge
Pleural drunage 15 indicated This trentment must be
earried out even s late a5 48 hours after mjury

\lere suspieton of an abdominothoracie wound 1s 1n
dieation for early operation Many patients are proper
Iy treated by liparotomy but sometimes eombmed thor
aco nbdomimal approach 1s needed Incidence of serious
empyema and postoperative atelectasis 1s high

If plemal secretion persists after three or four weels,
ot 1f temperature rises when the dramage tube 1s re
moved 2 residunl empyema cavity ean be assumed,
even if \ rays do not show 1t Resection of 2 smnll prece
of one rib 1s uceless pieces of several ribs and the
thicl ened pleura must be excised and the eavity then
treated by prolonged suction drainage If the cavity
fails to close esxtensive thoracoplasty 1s indieated If
a large bronchopleural fistula 1s present at operation,
wide sk and musele flaps should be used

Bullets 1n the lung often heal i’ and 2s 2 general
rule do not require removal unless serious complica
tions such as lung suppuration or bleeding supervene
Large fragments of <hell m1y have to be removed early

[Any suckmg wound hould be closed prompily reardless of its
size Although 1t 1s true that openings larger than the trachea are
more dangerous than smaller one the most important canwideration
1s the wtal capacity A very mall operung may be fatal if the vital
capacity 1s  carcely larger than the ndal air requirements Agam

a wound larger than the cro s<ection of the trachea may mot be
mmedhately fatal if the patient has a high wital capacity —Ed ]
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prehmimary treatment earried out Clerieal work In
the nursing staff 15 reduced to wrating the name and age
at the top of the sheet Al other detmls required by the
clerieal department are obtamned by 1ts onn stafl
Foreign Body Locator —There has long been a real
need for some deviee that would aet 1n assoeintion with
or mdependent of roentgen aid to locale a forergn body
aceurately prior to operatise exposure and to determine
its exact depth 1n the wound The device should give a

Fig 26 —Appearance and dimensions of tie Jocator

visible response on a dial or other indicator and become
activated by fragments of irom, steel, copper, silver,
alommum, lead or thewr combinations The electrical
source should be of the ordmnary plug in type or come
from a storage battery or dry cells Cost, size, sturdy
construetion and portability are also mvolved John J
Moorhead- (New Yorh City) now uses the locator’

(Fig 26), an apparatus fulfilling many of these require
ments

APPaPATUS —Tn size and shape 1t suggests a portable radio
On the front panel are the thal (d4) to record the proximity

2) T A M A 121173125 Jan 9 1943
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of eases for time of operation e also assesses the de
gree of severity, which indicates the procedure to the
clerical staff

The other members of the team follow up and, tal
mg red label cases first, carrv out the ordered treat
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ment which requires their personal attention, eg, 1n
travenous therapy, blood pressure and hemoglobin es
timations Treatment having been completed, the sheet
1s imtialed Thus the surgeon 15 enabled to look through
his own cases and proceed with operation, each patient
armving at the theater in the eorreet order and with
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nant eiremt of a ik frequenes ocerllator Action of the for
am body 18 to deerease nduetance of the search coil The
frequeney of the oaerllator 15 mixed m a vahe with the output
of n second oseillator, and resulting beat frequenes 14 made
audible i a loud <penher The rnge of the probc mercases
with the drameter Two probes are therefore provided a thiek
one used at the begmmng of the operation and a thin ene
worhed 1 the smmediate viermty of the foreigm hods

The apparatus consists of a <mall metal case with amphifier
and Jond sperker Two switelics are plieed m front one for
control of the osaillator frequenes, the other for switeling on
and off and for volume control A switeh on the side controls
the prolies The switches are detachable and ean he sterilized
by boiing so that the surgeon ean work them hmself The
probes are connected to the set by 2 A eable The eable,
probes and probe contamner are stenilizable enlv by antiseptie
solution ‘It 13 therefore adsisble to cover the probes by sterile
rebber fingers and the cable by stenle towdls, to obtan com
plete asepsis At the back of the e¢nse 18 an arran.cment of
switches for utihzing avalable eurrent voltage The apparatus
can be conneeted with anv alternating current hehting crremt
or hattery supply

Before operation the foreign body 1s loealized by -
ray When the patient 1s put 1n position, care must be
taken that the foreign body 1s at least 15 em from the
metal support Otherwise 1t 15 advisable to put eushions
on the metal sheeting of the table Ddletal elips for ster
1le towels must be at least 15 em from the field of oper
ation  Should retractors be mecessary, they must be
made of porcelain

At the begimmmng of operation the apparatus 1s
switched on and by adjusting the condenser 2 deep
tone 1s produced which beeomes constant in three mm
utes As the probe proceeds toward the foreign body
there 19 alteration m piteh which becomes greater with
closer approach to the missile The nature of the foreign
body may have a dimmishing or an 1ncreasing effect on
mductanee Tt 15 possible however, so to adjust the set
that the piteh of the note 1s always ncreased as the
foreign body 1s approached

If the foreign bodv 15 onlv 1 few centimeters below
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of the objeet and a control knoh (B) to regulate the sensifinits
of the apparatus The probe or finder (€), the size and <hape
of a large fountmn pen, 19 made of stanfess metal or bakelite
and 13 furmshed with a stenbizable speennlly fitted rubber
sleeve for seareh within the wound The plu. in wire (D) 15
hhe that of anv radio A 20 ft ground wire with spnng chp
terminal (1) serves to climmate bodv eapaeity effects and
statie charaes

Tran1e ~—The probe 13 pas ed over the suspected avea and
ns b comes closer to the metal particle the needle moves
tgher on the dia) seale unts} the pomnt on the surface 35 fonnd
which gives the Inghest reading This gives the <kin joeation
and to some drgree denotes allo the size and composition of
the metal To know the subsurface depth, Moarhead selects &
pece of metal of the same composition and approumate &
mensions as shown on the ¥ ray and appronches the probe
with 1t untd the dal reading 1+ the same as that noted for
the surfee lorntion on Ahe patient s bods  Ditanee bebween
test obieet and probe equals sub urface depth

If when the inetsion 1s made the foreien bodv 18 nof imme
diately diseovered the probe (covered with its sterle sleeve)
15 placed 1n the wound and moved lengthwise with respeet to
the 1ncision to a point at whieh the nghest reading 1 obtuned
Then the prohe 15 pressed agamst each of the two walls of the
metsion n turn to determine by the ligher of the two readings
whick wall contuns the foreim body It 1s then sloniy rmsed
and lowered and stopped at the depth which gives a maxamal
reading In this wav the correct direction 1 which to proceed
15 acearately ascertuned Al metalhe instruments are lad
aside while the search proeeeds Woonden tongue depressors or
plasties ean be used for temporiry retrectors

The probe handle has a control by wlich the operator can at
will make most of the necessary adju tments without requinng
an assistant at the mstrument punel A pulot hight shows when
the mstrument 15 1n use

A TRobbe? deseribes Jugh fiequeney metal localizer
for semoval of projechles The prmeple 15 detection
of changes m self inductance which the metallic foreign
pods produces m a high frequeney magnetic field It 1s
to be noted that ehanges in self inductance are produced
by nonmagnetic etals

Avt apaToS —The magneti field 1 produced by a coud built
mnto 1 probe The co1l with 4 condener constitutes the reso

(0) Deut Miltgrarzt 71 15 J puare 19
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ception, the starting pomnt of true gas gangrene Jonts
1s such are rarely, and only secondanly, affected

One of the etrhest general symptoms 15 a mental
change, mamifested by loss of interest in environment
or by euphoric optimism Pallor and shght conjunetival
Jaundice may be seen Iligh temperature and relatively
mereased pulse rate are early but not constant signs
Sigmficant are odor of the wound and hfelessness and
unnatural color of its margins, base and layers, ap
pearance of slhightly raised patches, hght jellow or
brown, on the periphery completes the picture Crep:
tation oceurs later In 61 of 89 cases at this stage
anema and leuhopemia were observed, and there was
ncreased sedimentation rate

As roentgen rays reveal proteclysis and gas forma
twn before clinieal signs appear, early and repeated
roentgen examination should be made of all suspicious
areas

Melmbhoff’s observatiohs on the frequency of Lidney
damage were not confirmed Resistanee of ladneys was
remarhable, ag was also the rarity of bone infections,
despite comminutions and sequestrations

Treatment followed strictly planned lines Confine
ment to bed for one to two months was obligatory, 1rre
spective of localization of damage Ample feeding and
cardiae stimulants were emphasized 1n the first six to
ten days, with large supphes of vitamm C Streptoad
up to 8 Gm was admimstered daly by mouth or mn
travenously three times daily i doses of 4050 ce of
an 08 per cent solution Blood transfusion of 400 to
1,000 cc amply justified 1tself

[Streptocid 1s 2 Britush trade name for sulfanilamide —Ed]

Enlargement and 1neisions of wounds were dominant
1 surgieal treatment Dassection, carried out in 101
cases, should be limited to affected regions, with avoid
ance of healthy tissue and must produee maximal open
ng and drammage Amputation when Jonts were 1n
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the shin, position can be determined before incision 1S
made When deep seated, 1t 15 adwisable to procced
surgieally until 1n the immediate vieimty of the foreign
body before using the probe

In Robbe’s chme 80 foreign bodies have been removed
without risk to patient or surgeon A number of small
metal fragments the size of half a pinhead have been
safely localized 1n joints

This localizer 13 supersor to all other methods for
foreign bodies 1n chest and upper abdommal cawity,
where respiratory movements are constantly affecting
posttion of the missile

Gas Qangrene —Inyvestigations on gumea pigs by
L Tchernmial showed that tmmumzation by sertim 18
possihle agmnst gos gengrene, the 1mmunity bemg
chiefly due to the antitoxic effect A concentration of
1 to 2 umits per eec protects completely Therefore mmnt
mal prophylactic doses of the speafic antitotun for
human bemngs should be 10 000 15,000 units

J B Ryvhine® reviews 171 cases of gas gangrene
collected during the Finmsh campaign

While blind wounds are especially favorable for
spread of anaerobic infection, through and through
wounds may also harbor 1t Careful primary excision
of gunshot wounds 1s the best prophylaxis but does not
always avert infeetion 42 per cent had had primary
excision Climate, 1e deep elean snow 1nd severe win
ter does not prevent infection

Symptoms most frequently appear in two to four
days, delayed mnfections are apt to be extremely severe
In one case gas gangrene developed in the thigh mus
cles 13/, month after a commnuted fracture of the
leg mfectron spreading from minute embedded shell
fragments No part of the body 1s immune but parts
with a rich blood supply (head, chest and neek) are
relatively less often involved Muscle 15 without ex

1) Khirorsiya 8 23 97 1940
‘(z)) Toid, 9 3140 1940



MILITARY SURGIRY 93

Three patients were surveved to the mmnland  One
had free mr beneath the diaphragm, was regarded 1
enitically 1ll, but responded well to svmptomatie treat
ment, 1nother developed a ten lor mnss an the Jeft side
of the abdomen and, although it disappetred after an
enema and he was otherwise normil le continned to
complam of sporadic abdomsnal pun, the thurd had
fractures of the bods of one and of the transverse proc
esses of four lumbar vertebrae

The other two patients were operatad on One had
a roentgen diagnosis of mtestinal obstruetion winch
cdeared up farl promptly  Tour weehs after mjur
he had severe pain m the eprgastrinm and left hypo
chondrium, yomted once and lapsed mto marl ed shocl
He did not respond to stimulatise and supportne
measures Operation disclosed gangrene of the first 40
em of the jejunum due to volvulus caused by an alhe
ston to the posterior pirietal peritonenm which sealed
off ¢ relatively recent perforatron in the jejunum The
gingrenous segment was resected Ultimate complete
recover) 1sexpected The other patient had a tender mass
m the nght upper abdommal quadrant 1n the region
of the gallbladder This mass believed to represent an
abseess, contaned 500 ce foul smelling flud and a prece
of necrotic tissue which was found to be the greater
omenfum The wound was closed Iightly nround several
ample drains communieating with the abscess eavity,
and a colonie fistula beeame established A weel later,
2 gangrenous <¢,ment of small bowel 8X3X2 em was
delivered from the wound but roent_en examination
Tevealed no interruption of contimmty of the small
bowel The patient seems well on the roid to recovery

Russell Gatest (MC USNR) describes 10entgen
findings m chests of all and abdomens of 12 of the 35
patients  Although all had sy mptoms referable munly
to the abdowmen 30 showed 1bnormal densities m one or
both lungs

“) U S Nav ¥ pull 411719 January 1943
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Jured, was cartied out m 45 eases The remamng 25
patients with jornt anjuries were treated conservatnelsy
or by extra articular disseetion with arthrotomy Im
mobilization m plaster 1s sceond i 1mportance only to
surgieal measures It should nterfere as hittle as posst
ble with erreulation, and the plaster estend over a wide
aret N

Wounds were dressed with 2 per cent chloramne or
rrrigated with 1 per cent chlorimine by the Carrel
Dalun method, especially dirty wounds with heavy con
taston This irrigation with fixation, produced exeellent
results m 45 of 47 very 1ll men Later when granula
tions had appeared fish grease, rivanol or ealcrum chlor
1de was used for dressings which were rarelv changed

Ryvhne 18 not impressed with speeific antiserum but
tlunks irrigation and other meisures may lead to greater
produetion of immune substances in the patient

Only mmne men lost their limbs through amputations,
2f those are excluded m whom “hsolute mdieations for
mmediate amputation were present on 1dmission Total
fatality rate was 7 6 per eent excluston of seven patients
moribund on admission reduces this to 46 per cent

Immersion Blast Injunies —H L Pugh3 (M C USN)
reports that surgieal consultation was requested for 7
of 35 patients recently observed Two cied the day of
admission having survived then injury 5 and 12 days
respectively The first had free amrr beneath the dia
phragm and autopsv revealed multiple perforations of
the lower ileum and jejunum with general peritomtis of
seversl days’ standing The perforations appeared to
have developed at the site of local devitalized areas
Both lungs showed contusion Autopsy in the second
revealed massive hemorrhage imnto the peritoneal cavity,
the entire cecum and ascending colon being a formiess,
funetionless hemorrhagic mass The lungs showed severe
contusion There was no demonstrable evidence of per
foration 1 this man’s alimentary canal

(3) U S Nay M Bull 4191 TJa sary 1943
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charge was overwhelming, perforations were frequently
discovered The effeet of the charges apparently could
be mimmized when the animal was placed on its bich
Perforations of the mtestinal tract occur over arcas
which contain feeal materal in sevbalous form nnd prob
ably over mir bubbles, with resultant peritomtis This
would explain perforations m elinietlls observed immer
sion blast ainjury occurring in the colon terminal ileum
and first portion of the jejunmn The perforations are
an mmmedsate result of the blast and do not oecur later
because of necrosis of the bowel wall Therefore, these
perforations demand carly surgical intervention, hemor
rhagie lesions do not require surgical treatment
Protection to the chest was apparently afforded men
exposed to mmmersion blast mnjury by the heavv mgid
Iife jachet, as a rigid covering was shown to protect the
thorax of animals cxposed to 1mmersion blast Probably
extension of the life jachet to cover the abdomen would
be benefictal Swimming on the back affords some pro
tectron to both chest and abdomen Theories as to causa
tion of 1mmersion blast and mir blast injuries are still
controversial There was no evidence n the experiments
that water was foreed through the anus with rupture of
the bowel The lesions seemed to be a direct effect of the
explosive force itself transmitted through the elastic
walls of the abdomen and thorax
P B Ascroftd reports a fatal case of blast wngury of
the lungs associated with a curious lesion of the cerebrum
due to explosion of a hand grenade at short range The
multiple external mjuries were not in themselves fatal
The extensive hemorrhagie infiltration of the lungs was
typiedl of the land due to blast An umnespected fnding
at autopsy was a peculiar diseoloration of large areas of
the cerehral hemuspheres due to many mnute hemor
rhages confined to the gray matter of the cortex There
Was no factor other than the effect of the explosion to
account for the changes 1n the cortex

) 7 Roy Army 3 C 80 142146 March 1043
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There was some gascous distention of the small 1n
testine m all There was evidence of perforation of the
mtestinal tract in four, two showing free gas mn pen
toneal cavity and two, small bubbles of gas apparently
1n tissues outside the intestinal tract Rather large, soft
tissue densities, presumably due to accumulations of
fluid, were scen in four eases Barium meal in five re
covercd patients showed defimte abnormahty in mucosal
pattern and walls of the small intestine 1 one and a
fecal fistula at the hepatic flexure in one

In experimental tmmersion blast imjury of gunea
pigs Morris T Friedell and Archibald M Ecklund?
(MC, USNR) found two tvpes of abdominal lesions
a hemorrhagic condition of the museularis portion of
the bowel wall and perforations and larger tears in the
bowel wall

The chest lesions were constant, symmetrical areas of
hemorrhage on the surfaces of the lung which were
nearest to the explosive source Thus the dependent
edges of the middle lobes on both sides were usually m
volved, and the posterior surface was involved when the
back was turned toward the blast source Thor ice lesions
varied in severity according to distance of explosion,
size of the charge and amount of protection afforded the
thorax The thoreeic involvement accounted for death m
most of the ammals Abdominal lestons were not pro
duced except when the lungs were so severely damaged
that death ensued This death oceurred a few minutes
after the explosion and the following conditions were
noted 1 all the amimal was fairly lively for two to
three munutes, air hunger then ensued and minor con
vulsions followed death came 510 minutes after the
blast A chamber was devised to protect the lungs so
that previously fatl explosive conditions were no longer
lethal The 1bdomunal lesions were present, however and
as the foree of the charge grew greater the hemorrhagie
lesions gave way to perforations When the force of the

(3) U S hav 3 Pull 41353363 March 1948
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e be used to control mfeetion and reduce a granulat
mg arct 1o a ro.nlar frm condition (1) Drossangs are
punless and atraanmitie Use of tulle fras prevents sur
face damige There 1s opportumity for aring and clean
g of heds The odor of mfceted tan 13 clunmatad
Patients radly nccommodate to the repame and favor
it (%) Third degree burns are reads m the shortest
possible time for sl m prifting

The two maun disads intages are the extra work and
risk of eross infection The <aline method has been most
satisfictory for Lurns of the extrcmities in whieh mo ler
ate grades of burn shoel are well controlled by plisma

transfusion It 18 «t1ll on trial for severe and extensnc
bods burns

First A TiramsiinT —(1) Anyv burn of first or second
degree which does not mmolve hds faee or gemtals mav b
regarded as minor Morphmme may be indicated for paun The
area should be cleaned with aap and water and a drcsan,, of
vasehne <oft parafhin or proforibly 1 noncoagulant water
soluble jelly apphed (2) A more severe or extensive hurn
or one whieh involves the speart] regions mentioned 13 4 major
burn Treatment of general condition and early evacuation are
prime considerations Full doses of morphine are gunven
Clothes are disturbed as httle as possible warm blankcts are
apphed hot drinks are pnven Severe bhurn shock 13 not usu
ally manifest for five or s1x hours and 1s hikely to be serious
if over 25 per cent of the body surface 15 nvolved A sterile
tonel, stemle hint or drv or vaseline gauze over the exposed
parts 1s indicated If hospital treatment or transport is not
avulable 1 four hours plasma or serum should he used

nder adverse conditions coagulation of an extensive burn
mav be necessary For thus purpose, the wital dyes are not
vieous and ther coagulum 13 more easily romoved

TREATMFNT wREN COACULATION IS NECESSARY —Coagula
tion must be eirried out under surgieal eonditions Tace, hands
and flexure line should not be included After debridement
they should be dressed with saline solution over a nonadher
ent dressing For transport vaseline gauze bandages ean he
used Tan should be removed at the earliest opportumty after
Ms necessary funetion 15 complete

TREATMENT WirnoU
indieated or

T TANNING —When tanmng 15 contra
solution 4

not necessary as a hfe saving measure, wet saline
Tessings can be used and vaseline gauze bandages



V6 GF\LR\L SURGI RY

Burns —B K Ranhe condemns mndiseriminate tan
ning of burns beeause end results m terms of worth
while funetion are often disappomting and sometimes
bey ond reconstruetion unctional prognosis of any burn
depends on the region wmvolved and heiding tume The
carlier & burn 1s treated the better the function, 1m
mobilization will be shorter, there will be less fibrosis
friom replacement of accumulatise granulation tissue
and less fibrotic reaction to surface sepsis Tarly coault
tion of 1 cleansed burn undoubtedly precludes wide
spread secondary anfection, but 1f tim¢ has passed or
the burn eannot be adequately cleined coagulation m1y
create nondramned sepsis under tension, with a large
area for septic absorption I'rom the aspect of fune
tion, tanming of anv third degree burn 1s contram
dicated If 1t 15 neeessuy, as an imtial hfe saver, 1t
must be removed as soon as its hife s1ving functon 1s
accomphshed

For third degree buins Blair and Barrett Brown ad
voeated salme baths There are varous advantages of
saline regmme (1) Early function 1s permitted, un
embarrassed by dressings (2) It does not further trau
matize the burntd narea The heterogeneous niture
of most burns 1s borne out by rapid spontaneous ept
thelization often noted 1 burns wrongly assessed 1S
third degree This contiasts notably with findings after
a tan has separated where skin covered and raw areas
are clearly defined Many of these raw areas would show
spontaneous proliferation had they not been tanned
(8) Infection 1s controlled Without addition of ant:
septics dead tissue rapidly separates burned areas soon
become clean The method is compatible with correet
use of sulfamlamide so thit any streptococeic infee
tion can be ehminated For sulfanilamnde to be effec
tive locally, the surface must be cleared of slough and
debris, moxsture 15 required, and the drug must be
cffectively distributed Later, hypertonie saline solution

(5 Autralan & Ne 7 1l2 1J Surg 1 103110 Octoler 194”
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top of the hottle 3, mlet through which air fowa when blood
15 bang myen, 4, eclf senling latex rubber dish, which has a
mupple on 1fs under surface which fits into and renls the mir
wmlet (3), 5, metal disk with a mpple on its under surface
which pasees throngh a hole m the rubber di & {4) and fity
mto a recess in the top of the bung, 6, metal collar which
<crews onto the nech of the bottle and presses all the com
ponents together, thus scaling the flash A metal eap with a
thin rubber washer between 1t and the metal disk sercws onto
the metal collar, thus heeping the top of the metal plate and
exposed parts of the rubber disk stenle

Tecrs1c —Giving sets, tahang sets, blood filters and instra
ments are wrapped separately in lint or Gamgee tissue, placed

F1g 27 —Solu ac burg sscembled for collection of blood

m unhleached ealieo wrappers and stenlized by autoclavin,
for 30 mnutes at 15 lb pressure, followed by vacuum for
20 minutes

Before stenlization of the bottles, 350 ec 1sotome (54 per
cent) glucose solution 13 placed 1n each bottle The compo
nents of the bungs, with the exception of the mctal eaps,
are assembled, but the mctal collars are screwed on just
zncugh to engage the threads on the necks of the bottles The
ottles together with the eaps are placed 1n the nutoelave and,
with the door loosely eloscd hented for 10 minutes to drve
o{f most of the contained air Then the autaclave door s firmly
€osed and the bottles are sterlized for 30 minutes at 15 1b
{)rlcssu{’c The £m:un steam supply 15 turned off, the chamber

alve being left open If the antoclave 13 primus heated the
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applied as an evacuahion dressing As the funetional result of
& burn must often he jeopardized by coagulation treatment,
these cases must bave priority for air evacuation fo a base
hosminl where there 13 a saline bath

Srin GrarTing —Sphit shan grafts should be uved when
possible The whole area 1s covered, nothing s left to sec
ondary infention bealing Induration wnnhling and contrac
tion of grafted sreas are mummzed by early use before thich
aceumulation of grannlation tissue For wounds granulatng &
long time, this excess granmlation 18 removed with a biunt
instrument 1 or the chronie unhealed burned area with deep
fibrosis exeision of wound and fibrotic area should be car
ried out before grafting The final texiure 13 always improved
bv massnge with lanoln

Results of grafting are umformly good only 1f the areas
are adequately prepared Corrcet use of Ineal sulfanlamide
when indicated has been s major factor mn making free graft
g on granulating wounds a sound surgical procedure The
sulfamlammde snd saline sequence or ensol and saiine solution
(when sulfamlemide 15 not ndicated) and a perod of firm
pressure on the areas to be grafted are essentinl Pinch grafts
ara second choice Vascular shan and fat flaps are indicated
earlv when tendons or jomnts are exposed, but whenever pos-
sible an open wound should be healed by a free graft hefore
they are used

R Officer® (M C, R A A) discusses the changes which
oeeur 1n blood during storage and render 1t dangerous
to admuuster He also deseribes 2 techme for collec
tion, transport and storage of blood on active seriice

Apraratus ~The apparatus requmred for collection 13 con
tamed in the stendard Avstralion Army trapsfusion panmer
The soluvac hottles were designed for all intravenous opera
tions The contamned stemle flwd, ¢ g, normal saline solation,
5 per cent glugose mn normal sahne solution, may be admins
tered as reqmred and the empty bottle u ed for immediate
admumstration of a transfusion or for storage of biood To
makhe 1t possible 10 carry out the e different proredures safely,
the method of sealing the bottle 15 necessanily rather comples,
but 1ts assersbly can be mastered easly by nursing orderlies
after little study

Fagure 27 shows the soluvac bung assembly i section The
parts are 1, nech of the hottle onto which o metal collar({6)
ts screwed, 2, Yubber bung, with a shoulder which fits onto the

(6} Avetralan & Vew Zeala 4 J Surg 12 1311118 Octab r 1947
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1,100 cc., which almost fills it The perforator 1s removed, the
metal cap replaced on the bottle and the bottle placed mn eold
storge

The blood remummng i the tubmng after removal of the
needles should be run into a small test tube contumng ertrate
solution This test tube 1s attached to the bottle, and its con
tents arc nsed for cross matehing if required The bottle should
be labeled with the donor s group, the date of collection and
the amount of blood collected Blood should be stored at be
tween 2 and 6 C

To ehrmnate disndvantiages of wooden htter” hoists,

H C Weber” (MC, USN) designed the multiple
stretcher (Figs 30 32)
Arraryrus —This 13 made 1 two sechions, each consisting

of two steel or duralumin pipe frames, and hinged together
at the foot end Individual patients are sfrapped to eamvas

Fig ”8—01d Army litter howst

sheets which then are securely laced to the frames Weght of
pahent 1s suspended with a harness running from crotch to
slioulders and padded 1n the erotch There 15 an extra strap,
1% 1 wide across the chest Legs are held in place by four
transverse tie ties, 20 1 long, two above the Lnees and two
deross the shins Two T tvpe hinges welded to foot end of
frames permut automatic opening of stretcher when tension
on the 10 or 8 ft carrying shing 1s released by stretcher
touehing deck Tour carrying arms secured to movable sleeves
and placed at proper distance from the top prevent the
1) U 8 Nay 3 B
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heater 1s merely turned off Nerther vacumm nor dev heat 1
to be used The wholt nutoclme and 1ts content are left to
caol so that the chamber pressuic beeomes redueed at a rite
corresponding to the fall in temperature, evaporation of the
ghucase solution thus bemg mouled When the chamber pres
sure reaches rero (re  ntmospherne prcwur(‘) the door 1
opened  each hottle 15 removed sepurately and placed on g
table and the collar 1s screwed down hightly rotation of the
metal dish 19 prevented by firm pressure on it with a sterile
~wab The metal eap 15 erewed mto place The bottles e
thus completely sealed and when cool will eontain a stron.
vienmn Ocensionally the glucose solution m one or tno bot
tles at the ek of the autoclase will have partly evaporated
these should he ‘topped up  and resterthized

Donors should have good vans beewne the blood ks to be
cotlected raprdly They <hunld have only o hght nenfatts
med beforehand so that thar hlood will contnn & rummum
of tree fat The arm bawnd of a sphy,momnometer 15 placed
on the donor's arm and the pre-snre rawmed to 70 wm A
sustable van 18 seloeted loeal anesthetie myected and @ small
puncture made m the <k at the proposed site of puntture
Pressare m the armband 15 then released

An ampule of 4 per cent sodwum citrate 3s opened and
the donor needle {Fig 27 €) of 4 talung set 1 mnserted untal
well below the fwid After removal of the eap from a coluy re
hottle, the bottle needle 13 pushed through the rubber dich 2~
shown in Figure 27 1 Immsedistels the sacuum suchs aiteate
~olution wnto the bottle but <ae must be tahen that no awr
15 suched mm as well As soon as 70 ce of the solntion B2
entered the botile the rubber tubing 1 punched to stop the
flow The rubber fubing v <o held until the whole of the
vaeuum bas been disparsed whieh 15 bronght about by ncert
g the bung perforator s shown in Figure 27, B Air can be
heard flowing into the bottle through the two mir filters attached
to the perforator {¥ig 27, I} indicating that the perforator
15 placed correetly If no sacunm v found m the bottle, 1t
must be discarded VW hen the air has ceased to pass through
the wur filters the rubber tubing may be released and 1 g
ginson s bulb 15 attached to the end of the mr filter The prea
sure 1 the armband 18 agamn rased to 70 mm and the donot
nerdle mserted inte the selected vemn Throughout eolfection
the flash 1s gently rotated for the purpose of wnsuring thor
ough miung, and continuous suetion 15 applied by means of
the Higgnson's bulk

When the requized volumre of blood 700 ce (approximatels
24 or }, 15 collected the tourmquet 15 released and the hottle
needle removed The total solume wn the boftle 13 now ahout
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make a spreader unnecessars To expedite attaclung shny, to
streteher, snap hooks are secured to the four ends of the sling

To earry 20 or more severely wounded men from beach to
ship, 16 patients can be placed on the bottom of the motor
launch and 4 strapped 1 posiion on the sireteher, ready to
be hoisted on board Vlale stretcher bearers tahe them from
the multiple streteher and place them out of the way on dech,
the multiple streteher can hoist the next four and continue
thus untit the Joad s taken on board While the Kuhcn‘ts are
secured 1n the multiple stretcher in the launeh, the stretcher
13 1n an athwartships position and does not project beyond
the sides

This compaet, safe stretcher has many advantages More
stretcher cases ean be earried on one trip of the motor launch
with additonal room for ambulatery cases Army Litters can
be left ashore to collect more wounded on the beach while the
lannch mahes a trip to the slup With every operation of
the erane four men are hoisted on board nstead of one. They
also permit conversion of station wagons and dehivery truchs
mto ambulances by providimg proper brackets for the two
sections and pulling out the hinge rod They may be used as
emergency operating or dressing tables 1f placed on swtable
supports or as stretchers for ambulance planes The frame
without eanvas, 1f made 1n proper dimensions, can be used

to hoist patients in four Stokes strefchers by plaeing a Stokes
strefcher 1n each compartment

‘WOUND HEALING AND PATHOLOGIC
COMPLICATIONS

Surgery in the Aged —Frederich W Baneroft8 (New
York City) considers persons from 65 years onward as
the aged but recognizes that some patients of 50 ave
much older in their arteries, outlook on life and minds
than others over 70 The following indications for
surgery 1n this age group will be accepted by most
surgeons relief of pam, rehef of infection 1f the oper
ative procedure 18 not too hazardous, mobilization of a
patient out of bed, because the dangers of bemng bed
ridden are greater than the operative risk as i internal
fixation of fractures of the nech of the femur, excision

(8) “ew York State J Med 43 3740 Jam, 1 1942



102 GI'NRERAL SURGERY

streteher s elosing to less than 125 dearees when londed These
arms shide up % i and foek automatically agamnst a cutont
stop collar whien streteher 13 howsted Fonr otler stop collars
with eye bolts below allow slepses to move down 134 1 and

i
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Fig 29 (top Jeft) —Firt d ign & carded note uncomfortable position
of patients and drag on croteh
Fig 89 Ctop vight) ~Second desgn o smantled mote postlon of careyine
aras Four hamemes do mot &ho  because of lack of contmast  Higes fod
on T ght canvas
Fig 81 (bottom left) —Ends uf ety toh » resting ou gunwales sling
€ ghtly under tenston
Fie 3% (bottom neht) ~—Ne @ ¢~ w ppe ation note absence of spreaders
and the angle and guy ive

fold medially for closing compactly after use The two ends
of 2 16 or 20 £ lne fasten to the eyes, serving as a double
guy hne which 13 used hke the rems of a harness The sections
are hept apart at 125 degrees ealenlation being based on een
ter of grauty and parallelogram of forces Even n strong
pull on the guv hnes does not upset equtbrium The shog 1s
the same length as the double guy lize The carTying arms
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vantage I'lderhy patients must be ept movng to moid
hvpostatic pneumonia and should be out of bed at the
earhest possible moment Ieeding should be done as
soon after operation 7 possihle Veuous stasis 15 one
of the mam factors m preducing thrombosis and embo
lism Therefore, efforts should be directed toward active
motion of the legs, often agimst 1esistance, copious use
of flmuds and prevention of distention If & patient has
an unexpluned low rise of temperature postoperatively
for more than four or five davs, Baneroft admimsters
sodium throsulfate as a prophvlazis agamst thrombosis

‘Wound Healing —Investigations by J K Berman
Alan D Houser and Wilham A Kurtz5 (Indiana Unnv )
on wound unmunsty in gumen pigs show that healing
wounds are more suseeptible to contamination by Staph
ilococeus aureus during the first 24 hours than arc
fresh wounds Immumity in 4 healing 1neision whieh 1s
not traumatized oceurs four davs after surgery When
sutures are removed from 1 healing wound, immumty
does not oceur until the fifth dav after operation If
the wound 19 reopened, this immumty does not oceur
until the sixth day, probably owing to the trauma m
curred in reopeming The 1natomre extent of wound 1m
mumty secms to be limited to the area surrounded by
granulition tissue The entire abdominal wall around a
previous ncision 1§ less susceptible to staphylococens
mplantation after the fourth postoperative day

Effect of Heparin on Wound Healing ~Harold Lauf
man and Richard E Heller® (Northwestern Umv)
found that the drug had no appreciable effect on the
healing process of surmealls produced abdominal
wounds 1n dogs whose blood protemn and blood vitamn
Clevels were withm normal lnmts The only deleterious
action was pooling of blood 1n the wound This accumu
1ation of blood presence of heparimzation was appar
ently due either to madequate hemostasis at operation or

(8) Surg Gymee & ObSt 77 0508 August 194
(6} Ibid 76 655 658 June 1943 et 1043
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of cancer, relief of gangrene in peripheral vascular
disenses, relief of chrome obstructie diseases, as the
hy pertrophied prostate, pylorse obstruction, ete While
these arc general prineiples that may be followed, there
are exceptions to most of them

Preoperative I nowledge of the patients blood ehem
1try s mueh more mportnt than in the more actine
years of hfe An cstimate of the patient’s cardiae re
serve md abiity to tale an anesthetie and z etreful
study of the type of anesthesn for the patient’s age
and surgieal condition are important The gentto urinary
system sfiould be earefully analyzed The plasma protemn
18 often surprisingly low and shonld be corrected Studs
of the vitamin mtile 13 indieated

The problem of anmesthesia probabls requires more
surgienl yudgment than the operafion In abdomuntl
conditions, wse of novocun lecal and block anesthesia,
supplemented by g1s or intrivenous anesthesia, 1y prob
ably the safest procedure Cyclopropane often supple
mented by 1+ mmmal dose of avertin, will 1n many cases
prove the anesthetre of choree

Crymotherapy to 1n extrem:ty 18 4 useful adjunet
peripheral sascular diseases Gentleness iz handling tis
sties 13 most ymportant Sulfonimides are of great md
m treatment of wfections but the aged are more apt to
develop late deficiency diseases through prolonged use
of sulfonamides and therefore they should be dis
continned as soon 1% possible

If an operation 1s to last for any length of time, 3t
1s advisable to ndminister blood plasma or glucose mn
travenously to present insidious onset of shoel In
travenous solutions raust be gyven slowly mn order not
to embarrass the mght side of the heart Adrenal cortex
extract before and after operation is often aduvisable
Operative procedures should be based on the mummal
surgery that will give the patient relief

Postoperative hyperventilation of the lungs wath
oxygen and ecarbon diovide 18 often of considerable ad
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acid solution during the first four davs only, during the
first eight days onlv and during the whole period of
healing exeept the first four dass, still shows substantial
gains, but inferror to those observed when the wounds
are continuously (one dressing per day) treated with
the solution during the whole pertod of cieatrization

John Winslow Ilirshfeld, Matthew A Pilling and
Mark £ Maun® (Wayne Unis ) compared the effects of
tanmng agents and of vascline gauze on fresh wounds of
nan by applying them to donor sites of slin grafts
Patients complaned that the stiff eschars on sites treated
with tannie acid caused considerable pmn, wiile com
parable sites treated with vaseline gauze were relatively
pamless Sites treated by vasehine gauze healed more
quichly than those treated by tannie a1exd Biopsy speer
mens showed that, to form the eschar, the tanning agents
destroyed the dermis to a great depth In addition, n
marked leukocytic exudate was found beneath the
eschar, with further destruction of the collrigenous
bundles of the dermis The portions of the epithehal
structures contamed 1n these lavers were destroyed, so
that epithelization finally took place beneath the exu
date Vaseline gauze proved to be nomrritating to the
exposed dermis, hence only a mild red blood corpuscle
and leukoeytic exudate was found The only wisible
damage to the dermis was 1n cases showing some nfec
tion Re epithelization from the umnjured dermal glands
Was more prompt than in the donor sites treated by
tanning agents

[Tanue acid seems 1o be definitely on the way out—Ed |

The reaction of the blood lymphocytes to trauma and
healing was mnestigated by Alan H  Crumckshanl ¢
(Uniy of Aberdeen) After severe operations on ammals,
such as removal of the whole or part of the alimentary
famﬂi; decerebration and wounds of thr skin, the blood
wcﬁes fell within a few hours Lvmphoeyte counts

B BT S0 e
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ta resumption of bleeding m the wound after 1ppar
ently adeauate hemostasis at operation Heparin ap
peared to delty horhing shehtly up to the fourth post
operative d1y but had no real effeet after that It 1s
emphnsized that when 1t 15 necescary to adminster
heparm after operation, the most metienlons hemostatic
precautions should be tahen at operation Whenever
possible nonabsorbable or slowls absorbable suture ma
tenal should be used

Lows Paul Dugal and Henn Laugier? (Univ of Mon
treal) used rabbits to test the hypothess that calenum
preupitating agents oxalie aomd, sodwm oxalate, po
tassim osalate and sadium fluerade, probably accelerate
wound healing Prehiminary esperiments showed that
sodium fluoride retards heating and that wounds treated
with the other substances heal much faster than those
treited with chloramine T AR reported results were
obtained from comparisons of two approxmmately equal
wounds of the back of the same animal, one wourd being
treated with the test solution and the other with 8 per
1,000 salt solution This elimnated differences in healing
ume due to imdividual frctors

The effects of different concentrations of the agents
used led to the conclusion that the most favorable solu
tions are the least concentrated (about 001 N} The
effects of 2 per 1000 oxahe acd solution were studred
m detal 19 of 23 experments proved that wounds
treated with this concentrafion m 8 per 1000 salt soln
tion heal much faster than control wounds treated with
the salt solution only This salt solution was adopted
after a series of experiments i which different concen
trations were tested for their effict on wound healing
the 8 per 1000 concentration was s good as any other
and better than most Time of healing when treated with
oxahe atid was reduced by 42 per cent at most and 22
per cent as average

Treatment of experimental wounds with the oxahe
TTTI) Rev csnad e biol 1887719 December 194
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1 then applied and a further arneation with the same solution
1s earried out at once to stershize the mterior of the emvelop
Sub equently, the wound 15 1rngated with 2120 1 S H solu
tion three times & dav The mgation flmd should always be
at a temperatare of 100 } , and 1ts cleansing cffect 15 mereased
by lowenng 1ts surface tension with a solution of sodium or
ammontnm laury] sulfate, 1 drachm to 1 pt hypochlonte It

&— TO WASTE
CONTAINER

Flg 3 —Compound fracture of tit1a and fibula showing occlusise env lop
applied to wound and fixation of fracture by Steinmanna pins clamps and
Thomas splint
15 advisable to use this detergent solution for the imtial cleans
ng of the wound only and perhaps oceasionally afterward 1f
the bag becomes diffienlt to ¢lean because repeated and pro
longed wuse of lanryl sulfate evases some mtation of the saper
fizal layers of the wound and skin After each irmigation the
envelop must be thoroughly drained It must not be used as
1 wound bath and should be dried on each oceasion by
current of warm filtered air snd the openings sealed Excesuve
wflation must be avorded because of likely damage to the
Envelop and production of Jeakage If 1t 1s necessary to control
e;“"‘:l::mge by pressure this should be applied outside the
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were done before and 24 hours after various opert
tions an 27 human subjeets 22 showed a fall m blood
lymphocy tes after operation In rabbits and rats there
w18 2 blood Tvmphoes tosis durim,, healmg of wounds of
the shin These findings scem to support the view that
Iymphoeytes may undergo transformation into other
tspes of eell, for example 1mto fibroblasts

Johm J Moorhend and Liester T Unger! (New Yorh
City), for infected wounds, tried as surgical dressing,
human sed cell concentrate resulting from processing of
blood plasmn Response was prompt and satisfactory
The strihang features were subsidence of purulent secre
t10m, smooth healthy granulation, imperyious Yeneer ¢ov
erage preventing fluad loss and reinfection, painless ap
pheation and conversion of a waste produet into 1 nse
ful ageney Burns infected and nonnfected wounds and
certan types of uleeration have been benefited 1 the
authors” himited experience

Tromnic —The red blood cell concentrate was prepared
fiom blood ot heaithy donors withdrawn under stenle precan
tions by a elosed systom mm § per cent sodium eitrate, cen
trifuged at 2000 revolutions per minute for 45 minutes an
allowed to stand in a refrigerator at 3 to 5 C After seven
days the supernatant plasma was removed by a elosed sys
tem The cells of four indnviduals withont regard to blood
-toup were pooled and returned to the refrigerator

Ten to 20 days elapsed from the time of drawing until
the material was used It was quite wisead and had the
consisteney of thin red pamt Bacteriologie examination
showed it to be sterle

Use of Irmgation I'miclops in 11eatment of Lacerated
Wonunds and Compound I'iactures 13 recommended by
G K McKee?

Tecinic ~The wound 1~ cleansed under o Jet of a 15
Qlution of 1 per cent electrolvtic sodimm  hypochlorite
(F S H ), directed onto the wound and 1ts surroundings while
a thorough toilet of the wound 15 carried out Patience and
eare are essential at this stage An oeclusive envelop (Fig 33)

(13 Am I Surg 9 104105 Janvary 1943
(0) Bnt J Gurg 303 B335 Aprl 1043
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This technie was used 1 32 eases, meluding lacera
tions, bullet wounds and compound fractures It s a
simple method of dealing with wounds, and the cleansing
of dirty wounds 15 effective so that healing or prepara
tion for slin grafting 1s rapid Sepsis can be controlled
5o that active movements can be mstituted mmmediately
It 1s an excellent method for dealng with compound
fractures, provided that a smtable way of dealing with
the fracture can be used The plister cast 15 unswitable,
and open plating may be difficult because of the electro
chemieal reaction around the plate as a result of the use
of an electrolyte solution The use of Steinmann’s pins,
transfising the fragments and then clamping the pins to
the sade bars of a Thomas splint, 1s suitable for fractures
of the tihia and fibula and of the femur

Most patients had severe mjuries, one with multiple
bullet wounds dying of gas gangrene, but they were 00
the whole remarlable because of freedom from pain and
absence of general and local reaction

Norman Rosenberg! (New Yorl City) discusses use
of detergents in cleansing and local {reatment of burns
Vigorous cleansing methods have no place m prehmnary
treatment of burns because anesthesia 1s required shoel
15 nereased and injury to remaiming healthy tissue re
sults from scrubbing and use of wrmtatmg cleansmg
agents Certam of the synthetic detergents used in one
of several combinations act as cleansing agents 1n local
treatment of burns Properties which make them superior
to other cleansing agents are (1) theiwr ability to pene
trate and “solubilize” substances such as greases, oil>
and fats, as well as particulate matter, these types of
econtamunants are thus rendered more easily removable
by water, (2) their lack of irritating or noticeable tissue
damaging properties as used (3) thewr antiseptic na
ture, and (4) the fact that, after all grease 1s removed
subsequent “take” of dye or tanmmg agent i1s made
easter and a proper eschar 1s more readily formed

(1) Surgery 12 885 393 March 1043
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caremoma Both had been on a deficient diet for a long
time In the first s1x plastie operations, performed dur
mg the five months followin, the original mntervention,
falled Scurvv developed and after admimstration of
vitwmun C 1n the form of orange yuee by mouth and
aseorbie acid by vemn the wound healed Thus, fmlure
of wound healing preceded development of typieal seur
vy In a ease reported by Crandon and Lund, petechiae
and papules appeared before there was any ympairment
m wound henhing Keratosis milans developed despte
adequate mntake of vitamin A and would scem to be
dependent on vitamin C deficency

In the sccond patient phlebitis developed but not
scurvy Adequate vitamm C therapy did not help, and
eight plastic operations, meluding one shin greait, failed
The plasma ascorbic acid value was normal, wlich
would seem to explain failure of vitamin C therapy to
aid 1n wound healing Howeiver local factors may have
mpaired the healing proeess The patient recerved 54
roentgen treatments to the nech, which may have im
paired the Joeal nstiogeme potentialities of the tissues
to such an extent that repair was retarded Nutritional
conditions were adequate to bring about wound heal
mg 1w the thigh from which the slin graft was taken
At this site no local faetors interfered with prompt
healing

While the therapentic response points to vitamin ¢
deficiency 1n the failure of the first wound to heal, the
possible deficiency of other nutrients must not be over
looled Both patients were probably deficient i the
various factors of the B complex, 1n vitamin A and
possibly alsa wn vitamun K Patients such as these showld
recenne a diet rich 1n all vitamins and minerals and high
m protemn

Infections —Frank L Veleneyt (Presbyterian Hosp,
New York City), as Chairman of the Subcommuttee on

Surgieal Infections of the Natiomal Research Couneil,
4)

\nn. Surg 118 171188 4 guet 1943
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The prinerple of using + penetrint detergent such as
sulfonated petroleum as 1 cirrier for other more power
ful detergents s especralls valuable as it greath
deminishes the amount of mechament dispersion required
to distribute the eleansing selution umformly through
out an o1l or grease Inyer (see Table)

In elimieak tests wath 2 number of detergent mrxtures
perforted both on controls with normal, intact shan and
on 25 patients with relatinels mild second degree burns
the properties Iisted were substantated More than three
quarters of the burns when first observed m the emer
nenes serviee of s metropolitan hosmtsl nere covered
with grease ol futs or owmtments It 15 1n this group
especially that the action of the sinthetie detergents 1S
best demonstrated Burns covered with grease and oif
the result of military engngements on sex and land, rep
resent a problem sn which appheation of these new
cleansmg wyzents mas be of speeifie benefit

Henry N Harluns? (Henrv Ford Hosp ) presents &
nen method of mking 1 relaxing wewsson whieh com
bines the advantages of primary closure by & shin
graft with the lach of necessity for making 2 separate
wound to obtamy closure The dermatome flap relaxing
mcision consists i making o dermatome flap wineh 38
left attached at one end and ieflected backh The relax
mg mesion 1s then made 1n the donor area and the flap
tarned down agmn te cover the raw 1rea made by the
1eis1on

This method 15 appheabh 1o all situations requring
relrsing masions whieh e of spectal advantage for
wounds of the extremuties in which large superfical
tumors Or sears are axciged

Delayed wound healing has been noted for many years
s persons wath seure y or general malautuihon Edmund
L Housel and Louis H Clerfs (Philadelphia) report
two cases tn patients who underwent Irryngectoms for

} Am J Surg 52 798 ‘sz
3

1943
Penmay} ania ¥ T 48 T 01t 193

€
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shoch, leavy gross contamunation and severe tissue
damage Operation after three hours, meomplete de
bridement and prolonged washing are associated with
& high inerdence of mfection Partly closed wounds show
a Ilugher fizure than those left open or completely
closed Closure under tension seems frequently to play
a major role 1 occurrence of wnfection Tendon repair
cases show a lugh rate of infection, which has not been
lowered by the sulfonamides By every method of group
mg these cases from the viewpomnt of chemotherapy, no
evidence e1n be found that sulfanilammde or equal parts
of sulfamilamide and sulfediazine loenlly, or sulfadia
7ine generally with or without local use of drugs, has
decreased 1neidence of local infection However, mer
dence of septicema or death 1s extremely low, and
spread of infection from the local site has been mim
mized

There were two deaths from infectton In one case,
no primary drug was used, in the other, primary drug
was used locally and generally

Hemolvtie streptococe, coagulase positive staphylo
coeel, pathogenie gram negatrve baeilll, Weleh’s bacillus
1nd anaerobie cocex stand out as most 1mportant These
were found 1n the debrided tissues in many cases, but
mostly did not persist, being removed by the operative
procedures or local body defenses, or both However,
organisms of these groups frequently appeared n later
cultures 1 cases 1n which they were not orgmally
found They probably often represented secondary con
tamnation ocenrring during treatment There was no
greater reduction of the omgmal or secondary contim
nation 1 the drug treated patients than n the controls
who recerved no drug

Ineidenes of infection compound fractures 1s 217
Per cent, serious mfections bemg somewhat higher than
trivial ones Shoel maxumal gross contamination and
maxunal tissue damage are associated with the most
serions infections Early operation complete wound de
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presents the results of 1 study of prevention of wnfecton
m cont ted lental wounds, pound fractures
and burns

Beginming on Feb 1, 1942, eight umts mn different
medical centers began the study whieh was concerned
chiefly with the question of the effectivencss of the
sulfonamides 1n the prevention of infection in wceidental
wounds, compound fractures and burns m erviliin pa
tients simulating war casualties Sulfadiazine was se
lected as the drug of choice 1n systemic admimstration
Equal parts of sulfamlamide and sulfadiazine powder
were used for local appliecntion to the wounds

Seven umts studied the three major categories of
mjuries (soft part imjuries compound fractures and
burns) while the eighth unit concentrated on burms
There were strong advoeates for three different methods
of treatment of burns tanme acid, vaseline compression
dressing and sulfadiazine 1n triethanolamine spriv A
fourth experimental method was permitted each umt

Surgeons were directed to perform as complete wound
debridement as possible but were grven liberty to decide
other detauls of treatment In umits in which non drug
treated controls were used, control and treated patients
alternated regularly Accurate obzervations were made
and exact records kept AIll units have had simlar ex
periences and remarhably simlar results

Summary sheets were completed as soon as possible
after wound healing Prelimmary reports were sent 1n
on all compound fractures within two months and
changes were meorporated later 1f infection or delayed
bone healing supervened The data were transferred to
punch cards and then analyzed aceordmg to common
factors The records from the first 1,500 cases (682
wounds of the soft parts 471 compound fractures and
347 burns) are summarized by Meleney

Incidence of infeetion in soft part wounds 1s 165
per cent, with twice as many trivial as serrous infections
Sertous 1nfections are associated significantly with




WOUND 11 ALING—COMPLICATIONS 17

patients mught have died without infection Both hnd
local and general treatment with the sulfonamides

Many of the hemolvtic streptococer persist in the
burned area or come m as new contaminants i the face
of Toeal and general sulfonanude therapy The staphylo
coeer are the most numerous of the pathogens m the
persistent and mew eultures but the gram negatne
aerabic baesll, particularly the 1 scherielun coli Braillus
pyoevaneus and Baeillus proteus groups, run the staph
vlococer a close race If the problem of infeetion in
burns 15 to be solved, 1t must he concerned with all these
groups of organisms

The sulfonamides ymnimize the general spread of n
fections and cut down the meidence of septicemia and
death No evidence was found that they lessen the in
adence of loeal nfection To decrease meidence of loeal
imfeetion m war wounds and burns, some other forms
of the sulfonimdes or some other bacteriostatie agents
must be found which will be effective agamnst the con
tammating orgamisms in the presence of dimaged tissue

[This study 15 the most carefully controlled one that has ever heen
made of the effects of the sulfonamides 1n preventing wound infec
tions For that matter there has never been a comparable study on
%0 large a <cale of the bactema pre ent in nfected wounds The
conelu 1ons theref re very that the sulf des do
not les en the mcidence of local infection —Ed ]

Charles Weiss? (San Franeiseo) has demonstrated
that Baeterordes melaninogentcus 7 small gram nega
trve, anaerobie nonsporulating, black pigment producing
germ should be regarded as a pathogen wmportant in
surgical wnfections He has 1solated 1t m combmation
With other aerobic and 1naerobic bacteria from 45 surg:
cal cases representing various infected wounds lesions
of the pleura peritoneum gastro intestinal respiratory
and gemto urmary tracts Others have cultivated 1t from
thhe blood stream during puerperal infeetion At autopsy

e found Elt 1o the heart s blood peritoneum and visceral
organs Expe; Y
= permmentally Weiss has shown that 1t pos

3)

Surrery 13 683 691 May 1943
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bridement 1nd prolonged wound washmy do not phyv
15 important roles s i soft pirt wounds When wounds
are close1 completely merdenee of serious infeetion 15
less than when they are left open or pirtilly closed
Genernl or combined Joeal and general use of sulfont
mudes alone has not lowered the meidence of loeal mn
fection Although onls two patunts died of infection
(they y1elded no positive blood cultures and had loenl
and general prophilachic sulfonamde therapy), § xe
quirel excision of dead tissue 11 opening of wounds
15 1 new nasion for dramage of 2bscesses and 16 secon
dary amputaition

Hemolytie streptococer coigulise positive Staplivlo
eoceus aureus wnd Welehs bavillus were found mn a
hi her proporticn of thece eases than m the soft part
wounds furthermore the organisms mere often per
sisted and appeared as new cultures The pathogeme
gram negative aerobes did not appear as often mtially,
but appeared anew in 2 mueh higher percentage thin
1 soft part wounds The sulfonamides dad not partien
larly favor their ehmination o1 prevent their secondars
development m the wounds

The infection rate in burns 15 421 per cent trivial
mfections bem, somewhat higher than serious oues
The ecomvression dressiny method stinds out as repre
centig the greitest proportion of right prineiples and
the lowest incidence of mtection The mmtral dressing
contamng a bactenostatie agent bas 2 shght but not
(learcut superiority over the srmple nonadherent omnt
ments The damaged tissue may contain sulfonaimide
miubitors There 1s evidence that greiter or less absorp
tion of the drug from burned surfaces mav depend on
the vehicle of the sulfonamide The ideal vchicle has
not yet been found The local drug action may be 1n
hibited while the general effect may bhe obtamed from
Joeal applications

There were two deaths m which infection played an
umportant role but the buins were so extensive that the
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patients might have died without nfection Both had
local and general treatment with the sulfonamdes

Many of the hemolstic streptococet persist i the
burned area or come 1 28 new contammants n the face
of loeal and genernl sulfonamde theraps The staphylo
cocet are the most pumerous of the pathogens m the
persistent and new cultures, but the gram negatine
aerobie baeillt partienlarly the Fsehericlna coli Bacillus
procvanens and Baestlus proteus groups, run the staph
vlococet 1 close race If the problem of mfeetion in
burns 15 to be solved 1t must he concerned with all these
groups of organisms

The sulfonamides minimze the general spread of
feetions and cut down the mmeidence of septicenna and
death No evidence was found that they lessen the m
adence of loeal mfection To decrease meidence of local
micetion m war wounds and burns some other forms
of the sulfonimides or some other bactertostrtie agents
must be found which will be effective agrunst the con
tammating orgamsms 1n the presence of damaged tissue

[This study 1s the most carefully controlled one that has ever been
made of the effects of the sulfonamides 1 preventing wound infec
tions For that matter there has never been s comparable studv on
%0 large 2 ccale of the bacteria present n infected wounds The

fore are very that the sulf des do
not lessen the incidence of local nfection —Ed |

Charles Weiss? (San Franeiseo) has demonstrited
that Bacterowdes melamnogentcus 2 small gram nega
tive anaerobic monsporulatmg blacl pyzment producmg
germ should be regarded as a pathogen wmportant wn
surgical infectrions He has 1solated 1t 1 combination
with other aerobic and 1naerobic bactersa from 4% surg1
cal cases representing various mfected wounds lesions
of the pleura peritoneum gastro mtestinal, respiratory
and gemito urmary tracts Others have eultivated 1t from
the blood stream during puerperal infeetion At autopsy
he found 1t 1n the heart s blood peritoneum and viseeral
organs Esperimentally Weiss has shown that 1t pos

€3) Surzery 13 683 691 May 1948
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sesses a fibrinolysin which permats 1t to dissolve human
blood fibrinogen, thus mterfering with one of the essen
tral defense mechamsms of the inflammatory process,
Toeal fixation of miero orgamisms In cultures 1t produces
a putrid, foul odor and together with the anaerobie
Streptococeus putrificus 15 responsible for the unplersant
odor of some types of pus

Strains of Bacteroides melanmogenicus were recovered
from human lesions which, 1f moculated withmn a few
days after cultivation, were pathogeme for rabbits and
mice Intradermal mjection produced in the former
intense loecal inflammation, dermonecrosis and oee1sion
ally death Previous dimage of the tissue by a bacterial
toxmn enhances the dermoneerotic properties of the
germs Use of muein as a menstruum for suspending the
bacteria supplies them with a capsule, thus augmenting
their pathogenicity and invasiveness

Bacteroides melaninogenicus hike Bacteroides fundn
lLformis and certain other members of the genus Bac
teroides may therefore be regarded as an “opportumst”
which must find conditions suttable for invaston and
multiphcation

[The occurrence of this orgamism i the mouth especrally 10

many cases of pyorrhen alveslans accounts for its frequent finding
mﬁ)&x]]monary absce s and other suppurative conditions of the lung

Champ Lyons Cora R Owen and William B Ayerst
(Massachusetts Gen 1 Hosp ) combined surgral manage
ment with sulfonanude therapy wn the actinomycotic
fections of five patients The etiologic agent was an
anaerobic Actinomjyces bovis in four and an aerohbic
nonacid fast actinomyces 1n the fifth In every instance
climeal mmprovement was noted within the first three
sweeks of sulfonamide treatment, but this improvement
was not mamtamed unless the sulfonamide was contin
ued for a considerably longer period Nime months of
treatment with 4 Gm daily produeed healing for two

(1) Survery 14 99104 Julv 1943
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vears n one patient Other patients treated wath smaller
doses for equal or longer periods showed recurrent ab
seesses and fistulous sinuses, but all appear improved

The dramatic imtial response 15 somewhat misleading
The drugs induce a remission and apparently dimmsh
the mtensity of the recurrence, but 1t ean hardly be
claimed that the disease has been completely cured The
mference as to the necessity of surgical exeision of the
nfection 1s elear

[This effect of sulfonarmide therapy combined with surgical man
agement 35 interesting and encouraging hut the zuthors are wise
n expres ing & caution sbout the cure of the disease Remi sions
of varying periods in this disea ¢ are well known of course—Ed ]

Infection of wounds with diphtheria 1s rare In eight
years, H Xillian4 has seen only three eases, but the
werdence may merease under war conditions Since
chinosol inhibits the growth of diphtheria baeilll 1n
culture 1n a dilution of 1 130,000, he deerded to use 1t
locally in dilutions of 1 1000 An elderly man had a
severe uleer in the buttoch, with much inflammation,
over 14 years he underwent several operations, partial
exeasion and xray treatment A biopsy specimen re
moved bhecause of suspected carcinoma suggested an n-
feetion with Corynebacterium diphtheriae, which was
promptly confirmed by culture The wound was treated
with chinosol and healed rapidly In the case of a
bullet wound of the foot nfected with diphtheria, swabs
rapudly became negative after treatment with chinosol,
although Pseudomonas pyocyanea Bacterrum coli and
streptococer were present in large numbers mn the
fected fragments of bone, and the foot had to be am
putated A child with burns mnfected with diphthenia
recovered rapidly after use of chinosol

In this connection, the following account of a case
of perasting diphtheria infection of ¢ wound and of 1n
2dequacy of antitoxm m 1ts treatment 1s worth noting

he case wag reported by P Mangabeira Albernaz 5

({l‘% Rln Wehnschr 21 86 37 Jan 10 1942

Baslimed 552172 3 Mar 29 1941
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Man, 24, recenved injury to lower htp from violent blow
An 1rregular uleer deseloped, covered by a scab It was first
regarded as syphilitie and ke was grven bt muth and 914, but
the leston persisted A year later secretion from if was ex
ammed and Corynebactérium diphtheriae discovered He had
had no sore throat nor anv mndication of diphthersa He re
cenved 45,000 units antitoxin without result and was then sent
to the author Despite locrl applications of gentian violet and
of trypaflavine, nitraviolet and dinthermy, the secretion at
the end of three years still showed the diphtheria organism
He was then given 208,000 umts (260 ec ) serum and small
doscs of neosalvarsan 1n calaum chloride and Vincents ben
zosalieylate solution (the last two because of intense urticaria)
Further examination revealed no baeilh but a few Staphvlo
cocens albus Two months later vesteles and scabs reappeared
Roentgen therapy was futile and the lip was then decorticated
by electne bistoury Cure resulted, for four vears there has
been no recurrence of the lesion

[The editor has had 2 case ol refractory chromc empyema from
which the true dipbtherra bacillus was cultivated Healmg occurred
after bined with diphth and 1rngations
with Dakins solution—Ed |

Bacterium Necrophorus Septicenua n Man—Victor
B Buhler, Clarh W Seely and Dorothy D Dixon®
(Kansas City) report two cases, Cunmngham reporting
the only other case the authors have been able to find
In experimental Bacternum necrophorus infections 1
ammals, subeutaneous abscesses are formed with heavy
polymorphonueclear leu! ocvtie imnfiltration and attempts
at fibrous tissue encapsulation Subcutaneous lesions 1n
man present a sumlar picture Reference 1s repeatedly
made to the tendency to sprend instead of localize, with
formation of metastatic daughter abscesses wn various
organs such as the lungs, spleen, I1dneys and liver The
primary focal lesion 1s usually characterized by necrosis
of tissue and a putrid odor Lesions mn the lungs are
wedge shaped with a soft central portion consisting of
necrotic debris, a mdzone of polymorphonuclear leuho
evtes and peripheral zone of hemorrhage Newly formed
fibrous tissue appears at the periphery in some, while
in other lesions of longer duration fibrous tissue en

(r) Am J Cln Path 1 33038¢ July 1247
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capsulation mav be noted Lmboli of the small and
medium sized vessels mav be present, with areas of n
farction Venous thrombi are mentioned and hemorrhage
i the ntestinal mucosa oceurs

Cast 1 —~The prmary focus was mo t likely neute appendt
ctis assoerated wath an argontafin tumor Thrombows of ves
¢ls of meso appendic and neeross of surrounding tissue were
Promment No attempt at encapsulation of the primary infee
ton was found Vfetastatie hver abscesses showed areas of
neerosis heawy polymorphonucletr leukoetvte anfiltration and
encapsulation No other metastatie foer were found Extensive
bemorrhage 1nto walls of stomach and colon with areas of
Beerosis and vaseulir thrombosis mav have been due 1 part
fo passie congestion, althongh hactcria were demonstrated
I the vessels and surrounding ti sue and may have been

e sole camsative frctor

CisE 2—The patient was admitted with traumatie lacera
tion of the permncum due to a fall on a wooden stich The
local Jesion was eharaetertzed by necrosis, thrombosis of ves
%¢ls and heavy polymorphonuclear leukoevte infiltration There
%as extension of the infection retroperitoneally along the
Ps0as muscle with abseess formation No metastatic lesions
Were seen Since Daek and Dragstedt have shown Bactertum
feerophorus ns a normal inhabitant of the large bowel, the
Tegion surrounding the anus could easily have been contam
Tated and the infeetion introduced by the 1njury

Necrophorus was 1<olated from the blood 1n both patients
It seems certun that this organism must 1made the blood
stream to produce distant metastatic abscesses, but Cunning
am reports the only other case of this septicemua which the
authors have been able to find

Cochliomyia Americana (Screw Worm Fly) Infesta
tion . Man —The adult fly readily mstaken for a
medinm sized blowfly, has 1 deep greemsh blue metallic
color with yellow orange or reddish face, and three dark
stripes on the dorsal surface of the thorax However,
unlike the blowtly, 1t 13 normally attracted to fresh cuts
or bloody wounds rather than to purulent sores In the
last few years, 1t has become 1ncreasingly important ag
2 livestock pest 1 the Middle West and has developed
s real menace to man The female fly may g t
few hundred eggs at the rate of 60 T ey deposit a
e exgs hate 28 e rate o; per minute and, with

hing m about a day  an untreated wound
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may soon become heavily infested with maggots The
young worms promptly begin to penetrate and destroy
the tissues, eating m by powerful oral hoods and caus
mg a burming, pinching type of pamn, characteristic
urine colored discharge and a disagreeable odor The
maggot becomes full fed 1n 4 to 10 days, drops out of
the wound, buries 1n the ground and after a weeh 1n the
pupil stage emerges 13 a fly which soon mates and

Fig 34 —A few of the larvae obtained (X 14) They were so active that
several erawled out of the photographic field before the picture could be taken

deposits eggs Several broods may thus develop durmng
the summer months

R O Pearman and L Haseman? (St Joseph, Mo)
report a case

TWoman, 58, was biiten bv a spider or fly on the right cheeh
five days before admission The followmng day the side of her
face 1tched and became swollen and pamful Sweling and
pan 1ncreased and the might before admission, she coughed
up a larva and developed a bloody discharge from nose and
mouth, 10 hours before admission she noted a gangrenous
area about the size of a dime at site of what she thought was

(7) Ann. Burg 117 468 472 March 1948
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the onimnal hite. The leston was opened through the gangre-
noms area with a hemostat A few lamae were obtained,
sccompamed by about 1 oz foul smellng serosanguincous
discharge Further explortion showed many more spreading
out fanwice and burrowing into the rigged, bloody and some
what honeycombed tissue at the periphery of the lesion, 80
larvae were removed and the ragged limng of the resulting
casity was enretted down to healthy appeanng tissme The
carity opened into the night nasal passage nnd the nasal sep
tun was perforated Two months later the area was com
Pletely healed

The larvae are very active, of usual maggot shape,
1215 mm long and 225 mm 1 dameter (Tug 34),
gray white with a tint of reddish brown due to tissue
exudate filhng their intestinal tracts The larvae have
12 body segments, each encircled by a narrow ring of
munute spines, giving resemblance to a serew The head
18 rather pointed and provided with an oral hood sur-
mounted by two hooklihe projections The larger end
of the larva 1s provided with two browmsh plates
through which 1t 15 supposed to breathe

Gas Gangrene —James McIntosh and F R Selbies
studied the effects of zin¢ perozide, proflavine and pensc
illin wn ezperimental Clostradium welchn nfections m
mice The substance to be tested was 1njected at the site
of mfection mmediately after or at varying intervals
after mtramuscular injection 1n the rght thighof 01 cc
of a washed suspension contammng 2 or 4 hllion orgain
1sms and 01 ec of 5 per cent caleim chloride, sufficient
to kall all untreated mice within 24 hours

They found that zne peroxide 1s apparently of no
value 1n preventing development of Clostridium welchn
mfection when the orgamisms have mvaded the tissues

Proflavine 13 of greater value than sulfamlamde and
18 at least ag good as sulfathiazole 1n the loeel prophy
laxis and treatment of the infection, and its use as a
W“I‘}hd dressig should therefore be further explored
2 emeillin ingected within three hours of infection 18

Powerful prophylactic agamst the mfection and 1s

$8) Tancet 2 750752 Dec 26 1042
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superior as such to profluvne and the sulfonamides

Champ Lyons and Cori R Owen8 (Harard Umv)
found that the Walson Blair plate 1s a useful diagnostie
aid wn carly recogmtion of the presence of certam
clostridia 1n wound exudates or excised tissues Iow
ever, the test does not distinguish between toxigenie and
nontoxigeme strains of the orgimsm The diagnosis of
Iife endangering gas gangrene hinges on the presence or
absence of chinical toxerma and does not depend solely
on the presence of clostridin

Guy A Caldwelll (New Orleans) has studied the
prevention and treatment of gas gangrene 1n gunea
p1gs The disease produced parallels its clhnical course
m man md responds to proved surgieal measures

Early radical dcbridement, leaving the wound open,
15 the most effective surgreal procedure 1 prevention
and econtrol of gas gangrene Roentgen therapy has 2
barely demonstrable retarding effect on the progress of
the disease and 1n no instance arrests or prevents i
Zme peroxide paste has a defimte inhibitory action on
the progress of infection, even 1f 1ts appheation 1s fol
lowed by elosure of the wound

When experimental wounds are moculated with Clos
tridium welehnn closed for one hour, then debrided,
sprinkled with sulfathiazole and sutured, gas gangrene
develops 1m most cases and 1s fatal Implantation of
sulfamlamide sulfathiazole or sulfadiazine 1n exper!
mental wounds at the same time they are mnoculated
with Clostridium welechu prevents desvelopment of zas
gangrene 1n a large percentage of cases, and even when
the disease does develop 1t progresses slowly and 1§
seldom fatal These results are obtamed even when the
wounds are sutured Still better results are obtamed
when such wounds are debrided within six hours remm
planted with one of the drugs and agam sutured The

(8) J Bact 43 68568 June 1042
(1) TrState M J 15 2803 7806 October 1947
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chimeal implication ss that unless the sulfonamides can
be implanted almost ammcdiatiy after wounds are eon
tammnated with Clostridium wdlehn they have only n
slizht intibitory effect "They are distinetly henefieal
when mtroduced nto contaminated wounds carly and
agun after eareful debridement withm six hours

Tetanus —Qeoree 11 Bunch (Columbiz S C) and
Jultan Quattlebaum® (Savannah Ga ) report eight eases
of postoprrafite fetanus winch they attribute to the use
of unsterile g,oods or wstruments at operation Although
the condition 15 more common m hospitals having sub
standard equipment, 1t also oceurs m those having the
best This results from wnabilits to stertlize the slin
throu_h winch the masion 15 made and from falhinhts
In the operation of the sterihizer Color change from
le1t m commereial sterthzer controls 15 unrehable m
that 1t does not prove contact with stexm The sterilizer
should be mspeeted regulaiiy for mechamenl defeet, and
~00ds should have monthly bacteriologie tests with spore
forming anaerobes The sertices of 2 competent bacter1
ologist should be axmlable to every hospital If sterihizn
tion of foods and imstiuments eannot be relied on
prophilactic antitonin should be given after evers
operation Instruments should be sterilized by steam
under pressure and not by bothng Without wound
suppuration and without peritomtis the laparotomsy
patient may die of infection by anneiobie spores a
tragedy which absolute sterthzation wonld Prevent m
most (ases

\ case of probable tetanus despite wnoculation with
foxowd 15 deseribed by R J Me(hll2 (Indian M Service)

Natne youth 20, moculated subeutaneouslv with 1 ce
tetanus tovord Apr 25 and June 7 1941, recerved two small
neid, superfinal wounds of the left hand on November 18

nd was admitted December 4 with 2 ustory of suspicrons
Svmptoms for two days The wounds were healed Moderate

{8) Am J Qurg 61 %0 85 August 1943
) Brit M J 14041 Jan ® 1042
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risus sardomeus and trismus were present, the jaws opemng
34 m There was marhed stilfness of the bach and nech, ab
dominal museles were rigid but moved with respiration Spon
taneous paretysms of opisthotones, oceurring every half min
ute, lasting five seconds and accompamied by clenching of the
jaws and spasm of the thoracie and abdommal muscles, first
appeared the mght of December 3 He was rational but lus
face bore an appearance of intense anxiety Abdomnal re
flexes were absent

He recerved 15,000 umts A TS (therapeutic) the previous
day and 15 ec intravenously and 5 cc subentaneously with
adrenaln and caleium lactate earlier on the day of adnussion
In the hospital he was given 40,000 umts (therapentie) ntra
muscularly twice daily and was hept stuporous with paralde
hyde, 4 drachms by mouth, repeated in 2 drachm doses when
necessary, day and mght

The morning of December 5 temperature was 994 ¥, pulse
90, respirations 20, and his condition unchanged The next day
the spasms were of five seconds duration as hefore, but
oceurred only every two minutes and setenty was much less
marked Nech ngidity and trismus were unchanged, and tem
perature was 100 F Treatment was repeated Early the next
moml;‘g he suddenly died Temperature had just been taken

Diagnosis of tetanus was not confirmed bactenologically,
but the other possibilities, rabies and strychnine poisomng,
were positively excluded No other case of tetanus was reported
i the area during erght months of British occupation The
country 1s dry, sandy, kot and and, and tetanus is rare m
such soils However the Italians left the site of occupation
1 a filthy eondition, and there had been much recent contami
nation of the soil by horse, mule and donkey manure No
ATS had been given at the time of the injurtes, the patient
constdering them too trivial to report

Despite mprovement after admission and until the
moment of death, which was due to rupture of the
pulmonary valve cusp the ultimately fatal 1ssue agrees
with Coles gloomy prognosis m cases in which spasm
begins 1n 48 hours after onset of trismus

The mere fact that the wounds in the left hand were
healed does not invalhdate the diagnosts Such a case
vindicates the present practice of giving antifoxin to
all wounded regardless of previous inoculation with
toxord
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The usc of curare 1 @ case of telanus 1s reported by
Stuart C Cullen and ¢ S Quinn? (State Univ of Iowa)

The patient was miven 20,000 umts tetanus antitoin antra
muscalarly and 30,000 umts ntravenously on the might of
admsion, followed by 50,000 umts intrisenously the next
day The small Joeal lesion was opened, debnded and dressed
with zine peroxide paste For the first 48 hours the patient
was grven avertin per rectum The degree of relavation of the
abdomnal wall was used as a gmde to dosage Despite marked
general depression, intermittent spasms of the entire hody still
occurred, with clonie jerhing of the extremities There was
considerable respiratory depression, obstruction and mucus
production The latter was somewhat controlled with atropine

The patient was developing preumonia Use of avertin was
discontinued and curare given intravenously or ntramuseu
larly After the depression from svertin had disappeared and
the patient was conscious, the curare effect was spectacular
At the height of a spasm when he had exernemating pam, the
intravenous njection produced marhed relief in a few seeonds,
the jaw relaxed, opisthotonos disappearcd, the respirations

ecame easter and he was able to cough, expectorate, drink
and move about 1n bed The day after discontinnance of aver
tin, the temperature fell and respirations became slower No
speatfic therapy or chemotherapy was used for the preumoma

s with avertin, the frequency of admmistration of eurare
was determimned by the tone of the rectus abdomnis There
seemed to be much vanation in the length of the intervals
between attacks and 1n their duration and severity However

mg enrave would usually keep the patient comforiable
and free from acute spasm for about three hours

On the seventh day the supply of curare was exhausted and
treatutent was continued with beta erythroidme, a drug sumlar
to curare 1n action Three hundred mg of a 10 per eent solu
tion produced approximately the same effect as 0050 Gm
curare ‘'With injection of beta erythroidine, the pahient ex
pentenced a slight feeling of faintness On two oceasions there
¥as momentary fall 1n systolic blood pressure of about 30 mm
No fall 1n blood preseure was observed when curare was used

Beta erythrordine was not needed after the mnth day, when
ke spasms were no longer severe enough to endanger the
Patient s Life or even discomfit hum He was then gven 45 gr
phenobarbital daily, 1n divided doses
mg::::;?;l and hydration were mantaned by giving fluds

Y and a hiquid diet The generalized hypertomerty

(7) Burgery 14 256 .60 Auguet 194
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was slow 1n leaving and was shill present to <on
the patient was discharged on the eghteenth ds
Sinee beta ers throdine was used n the te
of the dasease hittle ¢ be sud 1bout the T+
tiveness of this drn, and carare The eirc
pressant effect of the former which was evx
eqse 15 undesirable

{h 1= po wible that curare will find a defimie plaer
ment of the pasms of tetanu  Many {asorable resu

reported —Ed |

Shock —In a study of the therapy of shoct
mental antmals T Lo Mwrhetd € T Ashwe
Kregel and ¥ M 8 (Bavier Unn ) com
efftcts on the cuculation of ghicose sthne it
and concentrated serum on the basis of volume
tot1l protemn wgected Thes found the followir
mg order of efficiency
serum smaller tolume
amount of protem

elueose saline solati
concentrated sernm
dilute serum  Targer volt
concentrated serum Inrger amount of proten
Coneentrated serum produced eonsistently n
fluuds from the tissues into the blood stream 1
shift reversed several of the tbnormal mechan
carnng m the eapilries The most ymportant §
the theripy of shoeh appears fo be the total 1m
proteins admimstered
Robert Elmin® (Washmngton Unav ) states thi
protewn deficiency s a deersive factor 1 the pathe
of swrgreal shock nd chmeal manifestations <
severe hemorrhage burns mtestinal obstruction
eral perstomitis Hy poprotemema confined largely
albumm fraction 15 but one aspeet of this defieren
though 1t may be mashed by dehydration This p
defect 1n severe cases eannot be corrected raprdly ot
by the body and therefore requires prompt replac
therapy Because of s proten content, plasmn
feetive 3f grven early and m large enough amounte
(8) Surgery 14 1
)
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protem amuno acids offer another w1y of meeting pro
temn defimeney  This new method of theraps has been
shown to correct chronic Iy poprotememia of nutritional
origin, carls tmals m acute hyvpoprotememmt have
vielded promising results

[Dr Elmans pioneer work sn the parenteral admum tration of
amino-acids 12 of major 1mportance  For the fird me a method
became mvailable for giang protemm food intravenously in an esily
2s ymilable form —Fd |

Wilham Thallimerd (New Yorh City) considers
whether ntravenouns mjectron of pooled normal plasma
or serum 15 dan,erous Lxtensive eclmieal evidence
demonstrates that, in pools of 2 sufficient number of
samples of plasma or serum obtamned from donors be
longing to the four blood groups the titer of both ant1 A
and ant1 B agelutinms 1s reduced to such a low level
that ne danger can result from intravenous mjection of
even large therapeutic doses from these pools

Robert Elman and Carl T Lischer? (Washington
Univ ) made an expermental study of amuno acds,
serum and plasma wn 1 eplacement therapy of fatal shoclk
duc to repeated hemorrhage m dogs

Fatal surgieal shou! m uninesthetized dogs followed
bleeding of 10 cc per Kg body weight every hour, the
mean survival time bemng 36 hours There was pro
gressive fall i blood pressure red cell volume and
plasma albumuin and globuhn 1n all experiments If the
blood removed each time was immediately replaced by
the same volume of various solutions, significant differ
ences were observed

The survival time was unchanged with glucose 1n
saline and inereased to 42 hours with pure amino aexds
and to 515 with hydrolyzed protem With citrated
plasma or serum, survival time was but 45 and 46
hours whereas with heparmmzed plasma 1t was 6 hours

The fall 1n blood pressure was greiter with citrated
plasmi and serum than with heparmmzed plasma

)

J A M A 1901263126 Dec 19 1949
) Amn Surg 118 537 Aim t 1043
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whereas hydrolyzed protein produced less hypotension
than was produced by use of glueose 1n saline

Study of the changes 1 red cell volume and plasma
protems gries some mdication that the amino aerds of
hydrolyzed protemn were converted fnto plasma albummn
Histologie study of the hver suggests that protem 1s lost
from the hepatiec cytoplasm n hemorrhage and that
mjection of hydrolyzed protemn replenshes this loss, as
compared with experiments 1n which glucose was used

It may be inferred that in shock due to repeated
hemorrhage a solution contamming the amino acids and
peptides of hydrolyzed protemn has a beneficial 1nfluence
as compared with glucose and that heparimized 18 far
superior to citrated plasma

Certain additional clineal implications may be drawn
from these data In many instances, hemorrhage will be
aecompanied by considerable trauma Whether this 1
the result of accident or planned operative procedure
there 1s mereased nitrogen loss indicating execessive tissue
protemn breakdown When there 1s acute loss of protein,
as 1n hemorrhage, the body stores will attempt to re
plemsh this loss at their own expense thus adding to
the depletion of tissue protemn To replace protemn lost
from the circulating blood 15 a simple problem and can
be accomplished directly with whole blood or plasma
But correction of tissue protemn depletion 1s easier and
more direct with amino acids than with plasma, even
when large amounts of the latter are given Thus, m the
severely wounded or severely depleted individual, nitro
gen metabolism can be restored to normal more readily
by using protein hydrolysates and so accelerate recovers
Moreover, 1f whole blood or plasma 1s not available, 1t
would seem that protein hydrolysate 1s preferable to
ordinary crystalloid in the treatment of shoek due to
hemorrhage

F W Hartman, Victor Schelling Brock Brush and
Kenneth W Warren! (Henrv Ford Hosp ) discuss the

(1) J A M A 1°1133 1342 Apr 24 1948
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rclatiee value of peehn solubton n shock Peetin fur
mishes a readily avalable source for colloidal solutions
which may be prepared economeally The peetin mole
cule contans no protein, and the solutions gie few af
any reactions if the method of preparation 15 correet
Solutions prepared by multiple filtration and heating
for 15 to 18 hours arc preferred Good solutions should
be water elear and have 1 viscosity of 2 to 4 at 38 C and
an osmotie pressure of 45 to 70 mm Hg, depending on
the percentage of pectin of 075 to 15 The molecular
weight may vary from 60,000 to 75,000

Tn animals, the 075 per cent solution 1s well tolerated
and more efficient 1nt replacing blood loss than electrolvte
solutions In patients, its mtravenous mjection tends to
merease the systolic and diastohie blood pressures, while
the blood volume 1s mercased and well maintained The
solution has been used mn 125 elimeal eases as a subsh
tute for electrolyte solutions, blood and blood plasma n
Prevention and treatment of shocl, tranmatic or surgienl,
with satisfactory results

Experience has shown that 5 10 ce a minute can be
maintamed m the average patient without subjective
Symptoms As with cold bank blood, pectin solution may
be grven faster 1f the situation demands 1t

W M Parkins, C & Koop C Riegel H M Vars and
4 8 Lockwood2 (Univ of Pennsylvama) imnvestigated
gelatin as a plasma substitute 1n dogs with particular
reference to experimental hemorrhage and burn shoch

e gelatm used was supplied as caleium gelatmate pro
duced by hydrolysis of alkah treated bovine long bone
collagen under controlled and standardized conditions
The laboratory preparation was a 6 per cent solution 1n
085 per cent salme, sterthized by antoeclave at 15 Ib
Pressure for 20 minutes 1t 15 stable for months when
stored at 4 ¢ After autoclaving the solution has 2 pH of
ﬁozge::fé:o::casxty of 16 at 87 C, spearfic gravity of

otie pressure of 46 to 48 mm Hg Infusions
(2) Ann Burg 118 103 214 August 1943
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were made by needle puneture through the jugular vein,
and the solutions were hept at 32 to 37 C and 1dmmn
1stered at the rate of 05 to 1 ce per hyg per mmute

Norml dogs tolerited tepeated mfustons of large
volumes of the solution without amy serrwus toxie re
actions spectfic to gelitm  Unfivorable reactions that
Qid oceur were reversible and frequently produced by
wttustons of comparable amounts of s1hme or plisma
Pseudo agglutination of ervthioevtes and inerease m
sedimentation rate, which ilso ocenr following nfuston
of other macromolecul u colloxds were observed mn vitro
and m v1vo following mfusions of gelatin Bromsulfalem
retention oceurred after 1epeated mmfusions, but 1s pres
ent to some extent 1n do_s given wnfusions with compa
rible volumes of plasma Other Iiver function tests ere
essentrally negative Kidney funetion as determined by
urea clearance, was seemingh ummpaired after smgle
and repeated infustons Tissue chinges observed histolog
1cally were reversible and shghtly more marled with
gelatin than with plasma infused m equivalent volumes
and under sumilar conditions No chronie tissue storage
was observed m ammals which 1eceived repeated m
fusions of large volumes of gelatin A transient druresis
and excretion of gelatin followed 1ts infusion 1n normal
dogs anl dogs subjected to preliminary hemorrhage
About half of the gelatin infused was accounted for by
urmtry exeretion

Following massive rapid hemorrhage and immediate
miusion of gelatin the plasma protems were apparently
replaced at about the same rate as that at which the gela
tin protemn dllsappeare:d from the blood stream

All dogs survived a rapid massive hemorrhage to
pomt of respiratory failure and blood pressure levels of
approximately 20 mm H_ when given immediate 1n
tusion of either salme or gelatin The higher total
protein concentration following gelitin infusion the
considerably greater hemodilution and the more rapid
return of the blood pressure to normal stron_lv bear out
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the superiorty of gelntin over salme infusions in the
management of experimental hanorrhage of this type

The resistance of the dog to repeated massive hemor
rhage followed by gelatin mfusion 1s markedlv mereased
over that of the ammal simularly bled and given mfu
sions of salime The salime mnfused dog m wineh the blood
pressure continued to dechne and remamned at critienl
levels for hours followng repeated mnfusions eompletels
recovered on subsequent mfusions of gelatin

Following a slow three stage hemorrhage with blood
pressure mantained at 30 to 40 mm g for 30 to 40
mnmtes, 11l untreated dogs died withm a few hours
Although elevation of plisma 1olume and blood pressure
were not marhed or well mamtaned after infusion of
saline, compensation oceurre 1 and two of five dogs slowh
recotered, while three died 1 two to six hours Gelatn
mfuston resulted mn a more marhed hemodilution than
id plasma 1nfusion under umform volume replicement
The blood pressure was restored and mamtamed at ap
Proximately the same normal levels with gelatin as with
Plasma, and all dogs made a rapid, complete recovery

nder these conditions of expersmental hemorrhage,
gelatin appears to be a switable substitute for plasma

In eight dogs subjected to standirdized reproducible
butn of a degree fatal to untreated and to most saline
infused ammals, gelatin solutions compensated for the
loss of plasma from the blood stteam and corrected hemo
concentration to the same degree as did plasma nfused
In four anmmals Although survival was extended m the
burn shoek gelatin group bevond the period when death
oceurred 1 controls, presumabls from hemoconcentra
twon seven of eight dogs cied after progressive decline
1u the blood pressure w ted with } tra
Yion Under 1dentieal conditions with plasma infuston
only one of four dogs died
fo:fna; i*{)cﬁr can be 1dentified 1n plasma which accounts
burned 3:11 y to muntain blood piessure i the severely

mmal during the secondary phase of so called
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“acute toxemmn,” the addition of ths factor to gelahn
would probably result i 4 more adequate plasma sub
stitute for burns

{The 1dea 15 a lo ical nne It was prope ed about 30 years ams
by Hogan of Vallejo, Calif  and tried out successfully in expert
mental shock in amimal  The chuef trouble at that time however
was the difficulty m obtain, a suficently pure product and one
that was not too acid With better preparations available 1t seems
probable that a place will he found for gelatin 2s a substitute for
human plasma ~—Ed )

Jacob Fme Arnold M Selizman and Howard 4
Franl3 (Harvard Ums ) used plasma protemns tagged
with radioactive 1sotopes to study the eapillarv leakage
hypothesis 1n traumatic shoel (hemorrhage, tourmquet
and burn)

No evidenee of lenl age due to 1 change in the perme
abihity of the general capillary bed was found Tagged
plasma proteins escaped mto areas of mjury in consid
erable 1mounts, but not into untraumatized areas

There 18 no evidence to show that the general eapiilary
bed becomes more permeable to plasma protemns or
plasma 1n the late or irreversible phase of shoe! Data
obtamed by use of radioctively tagged red cells mnjected
mtravenously, combined with tissue analyses for hemo
globin and tagged red cell content, indicate that about
one fifth of the capillary blood becomes stagnant or
tripped out of active cirenlation as the shockh phase
deepens The progressive decline m shoel 15 not due to
a progressive fall 1 plasma volume but to a progressive
fall mn the volume of activelv cirenlating plasma The
blood content 1n eubic centimeters per gram of tissue 1s
not more and 1s generally the same, or less 1n shoel than
it 15 m normal dogs

The therapeutic problem in shoek after adequate re
placement of lost blood or plasma has fuled 1< one of
restoring volume and veloeity flow through capillaries
before the integritv of vital tissue processes 15 mevitably
Tost
T8 Ann Qure 138 38085 Ausust 1048
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Reduced Temperatures wtn Shoch Treatment ~—I'xpers
ments of Frederich M AHend (New York Med College)
showed that local refrgeration, which was formerly
found effective for preventing shoch, 1s also helpful
the treatment of shock originating from the Iumbs and
presumably other bodily arcas which can be efficiently
clulled Survival of shoel ed dogs 1s lengthened by simple
refrigeration of the injured legs, and still more by pro
longed or intermattent tourmquet application with re
frigeration

The essential therapeutie effect of these measures 1s
retardation of the shock process affording a greatly
lengthened time for other treitment and better ahilitv
1o respond 1o 13 Wathm himits, the lengihened sarvivnl
can be converted into permanent recovery by the simple
admmstration of fluids by stomach or salt solution sub
cutaneously

Simple local refrigeration 1s harmless The only
danger from the most prolonged tourmauet appheation
with refrigeration 1s thrombosis Certain rules are pro
visionally suggested for conservative climeal application
of these methods for shoch and complications, with a
partienlar view to military uses at present

1 A tourniquet should not be used without positive
undieation or planned purpose One example 1§ a perma
nent tonrniquet to be left 1n position until after a hope
lessly mangled imb has been amputated

The only mdication for 1 temporary tourniquet at
ordinary temperature 1s uncontrollable hemorrhage
The hmb should then be Lept at the lowest temperature
that 13 feasible without freezing, At certvin intervals
the cirenlation should be restored either momentarily or
for 2 time governed by the effectiveness of loeal pressure
for controlling bleedmg The time Iimit of eontimuous
tourmquet applieation should be half an hour i summer

;ziz:ger and longer m proportion as the temperature 1s

—_—
W) 4m J Surg 60 35 348 June 1943
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3 If refrigeration 1 naiable, 1t 15 a safe ud for
inliubiting some degrees of shoel, more or less superfi
a1l infeetions, ete, without 1 tourmiquet Temple Fav
hns emphasized its vahue i gas forming infections

4 A tourniquct mav be used with refrigeration for
controllmg hemorrhage or more severe shoek, mfeetion
or pun or for anesthcsia preparatory te operation The
safe time of application to 2 wounded Limb 1s at least
three or four hours and probably much longer, depend
mg partly on the character of the wound

5 Tor extreme emergencics of shock or wounds which
nught require higation refrigeration for 10 to 24 hours
or lon.er, the use of heparin may assure safety beemse
amimal expertments indieate that there 1s no danger ex
cept thrombosis

6 Tf the shock o1 othier emergenes 1 serious enough
to threaten Iife the tommiquet and refrigeration ean be
used for the longest times without heparin There 1s 2
far chanee of absence ot hum but 1f thrombosis oeeurs
amputation can be performed without other anesthesia
and life can be saved at the cost of the limb

Investigation of svstenue hypothernia was left un
fimshed and the conclusions 11e himited to 1 warnng
agunst nususe of irtifiein] heat and 1 sugeestion of the
adyantages of shghtly subnormal temperature Extreme
measures should be held i abevance until they e be
tested byv further research

Investigating the 10le of the nervous system e shock,
Dallas B Phemister> (Univ of Chietzo) produced neu
rogenie shock by prolonged clectrieal stimulation of the
cardio aortic (aortic depressor) merves of the rabbt
resulting 1 marl ed and prolonged lowermng of blood
pressure hemodilution anoxn and terminal exhaustion
of the vasomotor center of the medulla Usually there was
a lapse of four to seven Lours before serious mmpurment
of the vasomotor center and of five to exght hours before
deith Removal of the stimulus before serious mpar

(o) Amn Burg 118 °5¢ €2 Aurut 1943
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ment of the center was followed by rapid recovery of
the errculation In exceptionnl experiments, the blood
pressure was mantamned at low levels and the course was
more rapid The results serve 1s an mdex of the effect of
byperactinty of afferent vasodeprescor wapmlses which
would be the sime regardless of the pathwavs over which
they came to the medulla The possibahty that shoek 15
ever produced by acudental mjury of the cardio nortic
verves 1s 50 small that 1t scarcely merits consideration
Blood and plasma transfusions mmpioved the econtition
of the shoel ed animals

In dogs with section of the seventh cervieal seyment
of the spinal cord a remarhably severe and prolonged
lowering of blood pressure resulted before farlure of the
arculation and deith [hese results demonstrate the
marked eapacity of the cireulation to remain adcquate
when the blood pressure 15 lowered prineipally by nter
ference with vasoconstrictor nerve mmpulses to the blood
vessels with relatively little assoeiated blood loss

Nothng remotely approichmg this degree nd durt
tion of lowered blood pressure and failure of the cireu
lation has been produced by direct stimulation of the
somatie nerves Consequently 1t 15 lughly improbable 1n
accidental and operitise wounds that shock ever results
Primarily or even secondarily fiom the action of affer
ent vasodepressor mmpulses pissing over the somitic
nerves that are injured 1n the field

Vasomotor and cardiac afferent depressor mpulses
from the bramn to the medullary center may lower blood
bressure and produce svncope but they act for too short
2 fime to be the sole cause of shoel 1 comparison with
the Iong time required for its experimental production
from an equally marhed lowering of pressure by aortie
depressor nerve stimulation The same 1s true of the
ocersional reflex lowermng of pressuie m abdominal
operations However, when combined with hemorrhage,
Sl];(’:"cz:‘«'\‘)qsggecontmbutmg factors mn shoel produetion

Pressor impulses from eardio nortie nerve
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3 If refrigeration 15 avaulable, 1t 15 a safe ud for
nhibnting some degrees of shock, more or less superfi
e1al infections, ete, without 2 tourmquet Temple Fav
has emphasized 1ts value 1 gas formmg infections

4 A tourmquet mav be used with refrigeration for
controlling hcmorrhage or more severe shoch, infection
or pam or for anesthesiy prepirators to operation The
safe time of 1pphieation to 1 wounded limb 1s at least
three or four hours ind probably much longer, depend
mg partly on the character of the wound
S Por extreme emergencies of shoe! or wounds which
mght require higation refrigeration for 10 to 24 hours
or lon_er, the use of lieparin may assure safety beeause
ammal experiments mndieste that there 1s no danger ex
cept thrombosis

6 If the shoel or other emergencs 15 serious enough
to threaten hfe the tourniquet and refrigeration ean be
used for the longest times without heparin There 1s 2
fair chance of absence of harm  butif thrombosss oceurs
amputation ean be performe ! without other anesthesia
and Dife ean be saved at the cost of the hmb

Investigation of svstemie hypothermin was Ieft un
finished and the conclusions are lmited to a warnmng
agmnst nususe of artifictal heat and a sugeestion of the
advantages of shightly subnormal temperature Extreme
measures should be held m abey ince until they can be
tested by further research

Tnvesti ating the role of the nertous system wn shocl,
Dallas B Phemuster {Unnv of Chicago) produced neu
rogenic shoeh by prolonged electrical stimulation of the
eardio aortic (aortie depressor) merves of the rabbit
resulting 1 marled and prolonged lowering of blood
pressure hemodilution moxiy and terminal exhaustion
of the vasomoior center of the medulla Usoally there was
1 lapse of four to seven hours before serious impairment
of the vasomotor center and of five to eight hours before
death Remotval of the stimulus before serious mmpur

(%) An Surg 118 £ 6% Auut 1943
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Wounds resulting from burns differ from soft part
wounds 1n many respeets As a rule, they are more ex
tensive, cause more damage to the shin and expose a
greater surface to contammation But this myured sur
face 15 at first sterthzed by the heat producing the burn
and offers better opportumty to avoid contamination 1f
a protective covering 1s provided in the ymtial trentment
In burns with areas of total destruction of the slin,
gangrene of tissue tahes place whieh hias to be sloughed
off before repair by granulation and epithelization ean
oceur If these areas are extensne infection, anemia,
hypoprotememia and mtrogen mbalanee develop There
15 a marhed increase of the capillary permeability in the
periphery of the burned area and of the rate of lymph
flow away from this zone But more important, there 15
marked delay mn production or hiberation of thrombo
plashie substance m the burned area as compared with
that found in erushed tissue or soft part wounds

After 8 to 10 hours, lymph flow begins to slow down
as a result of coagulation of blood and lymph n the
njured tissue Were 1t not for this excessive flow of
Iymph and mterstitral flld away from the burned area,
much more marked edema would result The lymph re
covered from a burned area contamns a strong vaso
constrictor substance May this not be a defimte cause
of the secondary shock that appears m extensive burns
within the first 10 hours? This mereased lymph flow 15
of great sigmificance 1n delayed localization of infeetion
and shows the mmportance of precautions agamst early
contamination

Drmher has demonstrated that i1f an anymal’s paw
after exposure to botling water 15 1mmediately encased
m a plaster of paris jacket edema does not oceur and
therefore the lvmph flow 1s markedlv decreased This
Tmeans a great reduction 1n the plasma loss from eapl
lary leakage imto the mterstitial tissue spaces and a
corresponding lack of shock due to plasma loss Gangrene
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stimulation when preceded by hemorrhage to shock levels

A fuller realization of the relatiely small importance
of hyperactivity of afferent depressor nerve mmpulses
and of the relatively great importance of blood and
plasma loss and toxicity of anesthetics in the causation
of surgical shoel will lead to greater attention to the
latter factors and to further mmprovement in surgical
therapy The primary cause of shock 15 probablv never
a purely reflex vasodepressor reaction

Burns —Allen O Whipple,6 Chaurman of the Sub
committee on Burns of the National Research Council
(Presbyterian Hosp, New York City), discusses the
basic principles wn treatment of thermal burns Global
mechamzed war has resulted in an unprecedented num
ber of these burns, with a demand for an immediate
answer to the debatable question of how best to treat
them The disagreement regarding the best therapy 1s
due to a number of factors fulure to understand the
underlyimng pathology and disturbed phystologv of the
burned individual and the differences m the wound
caused by 2 burn and soft part wounds, failure of those
reporting results of various types of local treatment to
differentiate between second degree and third degree
burns the latter and the mixed second and third degree
burns being the critera by which every therapy should
be judged failure to appreciate the mmportance of
tramed and experienced groups of individuals mterested
m care of burned patients failure to appreciate the
mportance of timing m the sequence of events m the
pathogenesis, symptomatologv and treatment of severels
burned patients The one outstanding contribution to
burn therapy m preventing and combating shock 15
use of plasma nstead of salt solution and whole blood
Introduction of sulfonamide therapy in treatment of
burns has caused more confuston than benefit because
many looked on 1t as a panacea

(6) Ann Surg 118 187 197 August 1943
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With farther study, a number of new and funda
mentallh mmportant problems will modify and mprove
treatment of the burned patient One 18 the problem of
mtrogen mmbalance Another 16 the discovery of a flnd
contaiming protetn and eleetrolste of proper molecnlat
make up, that can be used as a substitute for plasma
with all 1ts advantages Reeent expersmental work m
oral sodium therapy by Rosenthal promises mterustin.
results an clineal cases but there are many phases of
this subject such as the relation of serum protein loss
te so hum loss and mtahke that need much more study
before the experimental rcsults i antmals ean be corte
lated with ehnieal results

Charles C Trabue has used the treple dye method
treatment of burns at the \ashwille General Hospital

with results superior to those obtained with previoush
used routines

Procrourr —No matter what first aid treatment has heen
£uven or how long 1t 15 before the patient reaches the hospital
even several duvs, the patient mnst he taken to the operating
100m and anesthetized and the wound clensed and tanned
Do part of the treatment 1s more amportant than the cleansing
To matter what chemeal agent 13 to be used Failure to do
ths properly often leads to mfection and pus under the
coagulum with toxemin and sepsis Many patients are lost
because of this falure and healing 1s greatly delayed m
those who survive

After the wound has been cleansed, the dve 1s apphied The
formula used by Wakeley 1o gentran violet 1 400 bnllint
&reen 1 400 and neutral acriflavine 1 1,000 The solutions are
mixed 1n equal proportions in dishlled water and are eons:d
erably more stable than tanme neid solution There are <ex
Sral other formulas 1n general use and one or more of thewe

ves have been mixed with tanme acd Ointments and Jellies
;'ﬁf made, particularly with gentian violet usually 1 per cent
5 e dve may be applied with an atomizer or sprav, camel s
air brush or gauze mop It 15 better to extend the dye over
: smll arca of pormal skin than to leave any of the burmed
ul;g«'lluncn\ered An electrie hur drer 15 escellent for drvmg
b f(\e amekly When drs « hght flesible tan or conculnm
ﬂed, whieh m first and cecond degree burns remmins

GB) J Tenn e M A 3 1210 Ja uary 1943



18 GENVLE AL SURGERY

of the tissues 15 also far less than it 18 m the control

Considering  these essentral charaeteristies of the
patholops of burns the basie and smmple prineiples of
therapy may be summed up as follows The most m
portant eirh general complieatson 19 plisma volume
loss s 1 result of plasma leikage mto the interstibal
spaces This ean be lar.ely prevented by firm preesure
bandaging and contrelled by plasms transfusion Pre
sention and treatment of shoch in every seiere burn
should precede tmv defimtive treatment The most m
portant local compliention 15 infection As the burned
surfice 14 mtially sterle every precauntion should be
taken to prevent contammation This e be aceom
phehed prinepally by adequate mashing of nese nd
mouth and surgical asepsis s applving the ubal
dressings and bs lesing the wound undisturbed there
after unless infection 14 evident This mutial dressm.
shoutd be & fine meshed .anze or tulle gris impregnited
with or eovermn, v blwnd sumple owntment or solution
that will not damage the remammg epithebum The
subsequent dressings will depend on the degree of slm
damage If total shan destruction has oceurred dressmgs
to fator removal of the slough as soon 13 possible with
shan grafting of the entire denuded granulating arer
at the ewrhest favorable time are the essentil consid
erations Anv form of trentment which tends to seal m
mfection and cwses + deliy w shan graftin., o to be
condemned Iere moie thin in any other type of buin
proper timmg 13 the seerct of suceess

In estimating the 1¢1itine affictey of anmy new or old
treatment results m totsi <1 m burns should be the en
terion A number of new wmid ald methods of loeal treat
wment are baing cuetulh <tudied m chimes where burn
projects are functiomm. These melude sulformde
ereams d omtments films of sereral 1mds with and
without sulfonimides parffin spray and ultrqeontn
fuged fincly dimaded partides of elay Inown as ben
tonite made mto water soluble colloidal gels



WOUND HLALING—COMPLICATIONS 143

face of a burn and follow intunately its delieate contours,
they adhere closely, rematn transparent, permitting observa
tiont of the healing proeess, and are easdy remosed by simply
sponging with water If excessive oozing threatens to dis
integrate the film, 8 second or third Inyer ean be applied over
the first, thus restoring strength of the memhrane Mounting,
the films on panze gives them additional strength, and they
can be made into sheets large cnough to encire ¢ the aduit
torso The membranes contain 10 per cent sulfamlamde and
bufler, with or without azochloramid

The burn 13 debrided and cleaned with a solutton of sodim
chloride, bome aerd or azochloramid and sodium chlorde under
sterile preeautions All dead shin 13 removed at the firet treat
ment Cultures and smears are taken and the preformed mem
brane 15 applied directly to the raw cozng sarface A dry
stenle dressing 13 placed over the membrane and held by plam
ganze bandage

If any small moist areas reman after the membrane 15 re
moved, they are dusted with buffered sulfamilamide powder
and a dry dressing 1s applied

Sinee this report was submitted, 10 additional patients
were treated, meluding a child of 15 months whose burn
mvolved 55 per cent of the surface of the bady and
a Negro, 21, with 35 per cent of body surface involved
Both were completely healed 1n 12 days Average heal
mg time was nine days

Skin Grafting —P Gabarro® (Barcelona) uses a new
method of grafting based on the following rules to wlich
m his opnion, the 1deal graft must conform Plenty of
room must be left between the grafts for possible dis
charge The donor area must not be spoiled, so that it
could be used agamn and again The graft should tale
easily—as well as or better than any other graft The
techmie must be fairly rapid 1 use and the number of
grafts unlimited Contact, direet or mdireet must be
z‘Olded between donor and reeipient areas The space

etween the grafts must be less than the possible easy

and early spread of the epithelium

sm’rtﬁcghég_A graft of the desired thickness and from one

e mnth of the raw area to be covered 15 cut from
the donor area It 15 Placed on stiff sticky paper such as the

©) Bt M T 173 4 June1o 1943
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until the underlying area 1s healed In third degree burns the
tan usually separates at the end of 10 days or 2 weeks and a
clean granulating surface 1s ted Tius should be treated
with dressings hept constantly moist with stenile saline for a
day or two and then a graft applied Too much cannot be
said for the value of shin grafting at the carliest possible
date The dye 15 reapphed every successive day for five days,
with partienlar attention to any cracks or fissures or most
areas which may oceur The strictest aseptic precautions should
be taken at all times No dressings are applied, but the patient
18 returned to bed and covered with a heat cradle, except for
the head The burned areas should be protected from the
sheets with sterile towels

The triple dye was first substituted for tanme acid
because of its antiseptic action The tan formed 1s not
so thick or so wflexible as that of tanme acid, and 1t
can be separated from the wound more easily and with
less destruction of underlying tissues It 1s seldom nec
essary to use soaks in removing the tan Tts flembility
1s also an advantage The coagulum 1s not strong enough
and 18 too elastic to cause necrosis, but 1t 1s safer never
to produce one which completely encircles an extremity
or a digit The triple dye or gentian violet alone 1s 1deal
for facial burns

No first aid treatment 1s necessary for patients taken
mmmediately to a hospital, but 1f hospitalization 1s not
immediately available, preferred treatment is appliea
tion of a liberal quantity of 1 per cent gentian violet
omniment, covered with sterile gauze dressings

Wilham DeW Andrus Willam F Nickel and F C
Schmelkest used chemotherapeutic membranes wn ireat
ment of second degree burns of the last 10 consecutive
cases m New Yorh Hospital Fne patients requred
hospitahzation, the others were ambulatory An average
of 124 days was required for complete epithehzation

TECHNIC —The membranes are prepared from a hydrophilie
cellulose derivative in _which the vamous chemotherapeutie
agents are incorporated The transparent thin, Iight tough
films become pliable when placed 1n contact with the most sur

(6) Arch Surg 46 18 January 1943
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on the denuded shan arca and carcfully fitted with foreeps
To conzulate the thn laver of plasma, hot compresses (nt
o0 ) are applied with pentle pressure, rencwed frequently
wd muntamncd for 5 to 10 munutes No dressings are used
cxeept one thickness of vaselme .auze fo protect the tr sue
from infection no stilchts are necessary A eorh rng 1s
placed over the ganze fo protect the operatne field from
trauma and this 15 held m place by adhe ve tape After 24
hourw the <ite of the graft 1s m pected anyv <crum which has
accumulated aronnd the edzes gentls wiped off and the pro
tective coscrmg reapplid for 48 hours to 7 davs depending
on size and loeation of the graft Withun 48 hours the grait
has become vaseulanized and assumes a normal, healthy color

D O Browns (MC, RA) recommends the use of
direct sTin flaps i recent mjury with extensive shin
loss m regions of great functional si.nificance such as
the hand, forearm or elbow, and m old unhealed wounds
or wounds healed with tissue loss and contracture m
regions of great functional significanee, or overlying
bone o1 tendons or m weight bearng regions In the
mam Josses of the shin of the hangd, forearm and elbow
are teplaced from the shin of the abdominal wall Flaps
may be eut with the attached base upward or downward,
or lesy commonly the double endcd strap flip 15 used
Losses of the shn of the lower limb are dealt with by the
crossed leg method, with 1ts almost unhmted vartety of
design Occasionally less usual procedures may be de

sired, such as the attaichment of 4 finger to the chest
wall or thigh

Trennic ~Plannig 1s done with jaconet, patiently and
catefully  and with idequate assistance Usually, the first
Ppattern 1s made with the patient m hed, and the general opera
five procedure 15 decided on On the day before operation, the
Patient 13 taken to the operating room and placed 1n the
Posstion he will occupy on the operating table The plan 15
reviewed and perhaps altered radically, for sometimes 2 desiem
wlich appears satisfactory with the pitient hunched up n
)l):\}l:-s quite ympractieble when he 15 placed on the operatin.

¥naton after operation 1s of the first :mportince In abdo
{8) Bat J surg 30 30 314 Apml 1943
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creasy sterile paper supplted with boxes of tulle gras or
other waterial of «umilir qubities and shan and paper e eut
m strps as thin as comenunt The sfops are agam placed on
the same type of paper, ot the dintances desired and the graft
and the two thacknews of paper are eut at mght angles to
the firsf <eries of strips This Luves stups of paper wath sguare
crafts well spread and cvendy wpaced The strips mny, of
coni~ be ont narrow or wide tnangular or nay destred shape
T cat~ m one diveetson nd 10 3u the other will gmve 180
matts whach e be arran.od wn ehe <hoard fashion, 8 square
4 1o~ or v other shapc

Gribarzo has used tlus tvpe of giaft onh when the
usnal graft has fmled when the condition of the rw
ateq made 1t unsafe to use n ordmary graft or when
there w1s much limitation of the donor area Seme of
the ¢ 1ses were chinze illy poor It 1s too errly to draw fina}
conelusions but results hnve been strikung He reporis a
e1e of third degree buins 5 weels old m wluch the
tune from operition to complete epithelization m three
arens was 17 days The first dressing was done on the
seventh day after operition Fhe grafts had 4l taken
but there were still no signs of epithelinm grovmg from
the elges Ten davs Juer the whole wren wis covered
with epithelum

The surface 1red of the graft was less than one tenth
of the grafted area which means that m 10 days the
epathelium had .rown it 1 duh wertge of 100 per cent
of the ongmnal graft

Machteld ¥ Sano™ (Pomple Univ ) presents 1 nei
method for shin groffing which depends on the use of 3
thin eoagulum of anto.enous plisma for fixation of the
graft When the technic = properls earried out there
are 100 per cent takes

Teennic —When healthy . innfition tissue has formed on
the denuded area a full thikness sk graff 3s taken under
the wsual aseptie preetutions and excessne fab 35 earefnils
removed from s under cuifuce The naft site and the under
surface of the graft are panted with 1 or 2 drops of the pre
viously prepared hepanimzed plasmn and the graft is placed
T3 Am T Surg 0110 100 Sy 1943
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Iarry T Moel, Jr% (MC, USA) used refrigera
tion anesthesia 1n shin grefiing m 27 eases requiring
small or multiple small spht thichness shin grafts

Treunic—Two hours before operation, one or more un
covered 1ce bags are apphed directly to the donor area As
shight pressure deepens the anesthesia, the 1ee bags are tred or
bandaged mn place In hot weather they may hasve to be refilled,
but as a rule they are not disturbed until the surgeon 1s
serubbed and ready to prepare the shin The maximal anes
thetie effect lasts about 20 mnutes after the 1ice bags are
remoyed

Preoperative medication 15 usually not nceesstry but
may be helpful It was used only for apprehensive pa
tients, who were grven morphine sulfate one half to one
hour before operation

Complete anesthesia was obtained 1n 24 patients The
other three complained of a burmng sensation when the
graft was cut but 1t was not sufficiently acute to necess:
tate another form of anesthesia In each of these cases,
the full two hours had not been allowed for chilling
Refrigeration does not noticeably affect the growth of
the graft or the repair of the donor site

Forrest Young? (Umv of Rochester) presents a
Prelimunary report on wmmediate shin grafting wn treat
ment of burns The 1deal treatment of burns should
Testore lost plasma, prevent further plasma loss, prevent
absorption of burned tissue forestall mnfection 1nd pro
mote primary healing A first or second degree burn,
given proper care, heals per primam A third degree
burn, under former methods, heals only by second 1n
tentron, but primary healing of the entire wound may
be obtamed by immediate cleansmg and complete
debndement, with immediate grafting of deeply mjured
areas and appheation of usual compression dressings
over free grafts, assoeiated with mmmobilization of ad
.’:IaCent Jomts by plaster cast applied directly over the

ressing Young reports a successful case

©) 3 4

A A 170 597 598 June 26 1943
7). Ann Surg 116 445 451 September 194%
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men to forearm flaps, elastoplast provides the most eonvenient
and best means of fixation It allows altcring the relations of
the forearm and abdomen after a few days when the viabihtv
of the flap 15 well established and 1ts base can safely be hanbed
back to wrap the flap around the arm closely, as far a3 and
beyond what will be the final ine of attachment In the case
of crossed leg flaps plaster should almost always be used
On the day before operation, with the patient in the posihon
which he will oceupy after operation, threc separate seetions
of plaster are applied, eg, around both thighs and one les
The legs should be washed thoroughly with soap and water
but not shaved so that the nonpadded casts will adhere to
shin and hairs Change of posture 1s v orded as far as possible
during drwing of the plaster After operation, the three sec
tions are jomed bv a trimgle of stout plaster rope, while the
limbs are held 1n the required posithion by an assistant It 1
often advisable to remove one section of the plaster after 7
days and the remainder after 14 days

Transference of the shin by the direct flap method requires
two operations with an mterval of three to five weehs The
order of procedure at the first operation 1s (1) establishment
of the defect, (2) final deigning, (3) cutting of shin flap
(4) sewing 1 of shin flap, (5) grafting of secondary defect
if required, (6} fixation at the second operation, (1) division
of flap, (2) sewing an of base, (3) repair of secondary defect

A recular defect preferably rectangular, shonld be estab
Lished without mregular projections and angles The flap
should be cut with bold straight ineisions and the undermuimng
done with sweeping kmfe cuts preserving the same thichness
throughout Particularly should “tailing off” of the edges be
avorded The thichness of the flap will depend mainly on site
and condition of the recipient area The flap must be handled
carefully and absolute hemostasis 15 essential In most cases,
the flap 1 sewed 1n along three sides of the rectangular figure
or the equivalent i ease of an oval or irregular design Usually
about 25 em of unattached bridge 1s required at the base and
tension must be avoided Dranage with corrugated rubber or
twisted silkworm gut may be advisable for a few days

The flap should be examined within a few hours of opera
tion and watehed closely afterward Sutuves are removed m
three to five days and massage can be started, as a rule, a few
davs after operation Bacterial cultures are advisable prior to
diviston of the flap The presence in granulating areas of
hemolytie streptocoecr or Bacillug pyocyaneus will sometimes
Justify delay to allow further eleansung and appheation of
sulfonamide powder
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enns reporting deaths from pneumonta Siee the pres
ent fatalty rate of pneumonia 15 about 10 per eent, 1t
may be esthimated that there 15 1 sulfonamide desth for
every 1,610 pneumoma enses m which sulfonamides are
used These numbers are beheved to be as mear the
actual meidence of death from sulfonamide tovicity as
one mas approach by ordinary methods of reporting at
this fime Difficulties encountered mn making positive
assertions as to causes of death m such cases are ilus
trated by the necessity for considering the diagnosis as
well established 1n some cises and merely acceptable 1t
others Such difficulties must often deter physicians
from reporting sulfonamide tosieity as a cause of death
It was therefore assumed that reporting would be m
complete, and tlus assumption was substantiated by the
tesults of a questionnaire The inaidence of sulfonamde
toxieity assoernted with deth as found hete s an mm
provement on previous data because of the relatively
large numbers mmolied, and 1t 15 therefore useful
despite 1ts known icompleteness as 4 basis for dis
cussung the present ficanee of sulf de deaths
These data will also be of value as a comparatne figure
for other symilar studies

Thus study of fatal toxic reactions presents no evidence
that would modify the conrse pursued 1 the rontine nse
and further experimental application of sulfonamdes
The benefits dertved from this course are much greater
than the mish of serious tovue reactions ineurred

Morris A Smmon and Marl Kaufmann2 (Montreal)
report a death following sulfathrazole therapy

Man, 44, admitted for mersion and drminage of 1schiorectal
abscesses, recewved a total of 300 gr sulfathiazole and 5 ce
soluble sodium snlfathiazole Autopsv_diselosed extensive foeal

neerosis of the liver, kidneys spleen heart and adrepal glands,
m all prob ility due to the toxie action of sulfaﬂ:mzole,

B These toxie changes mav occur even when the syl
atinazole blood levels are within the so called safe
margm Urmary suppression should be closely watched

(')/ Canad M A J 48 o3

Jaruary 1943
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Sulfonamides in conjunetion with azochloranud were
used by Erwin Neter? (Univ of Buffalo) wn treatment
of loealized nfections \o tovie effects were noted, two
cases are desceribed

Although Neter s obsery itions do not permit anv far
1e1ching conclusions, they suggest thit in eertan cases
of loealszed nfections i which treatment with sulfon
mmides nlone falls to result in cure the combined ad
mmistration of sulfonimide and chlorme compounds,
such s 1zochloramid, may 31eld merersed antimierobial
effects This confirms simlar obsersations of Goldberger
A thorou, i mvestigation of the possible toxie effeets re
sulting from this treitment should be earried out
It 18 well to Jeep mn mund that the combimed use of
sulfonamudes and other drugs may decrese the toueitt
of the sulfonamide or enhance its 11l effects The possible
clinieal 2pplications of the svnergistic action of sulton
amides and chlorine compounds deserve further atten
tion

[The Jate F C_ Schmelkes proposed the comb of azochl
mud with the sulfonamides 1n the treatment of localized infections
His ongimal experimental work eemed convincing that the additon

of azochloramid greatly increa es the value of the sulfonamides
when apphed locally 1n the treatment of mfections—Ed ]

W D Suthff Milton Helpern, Gerard Gnffin and
Herbert Brownl report that sulfonamnde tomcity w1s
given as the cause of death in 28 cases in New Y ork City
m 1941 These cases conformed to one standard of
dragnosis Thev were reported almost entirely by or
dinary methods

Approxuimately 1 death from sulfonamide toxicity oc
curred 1n every 2571 deiths from all causes One fatal
sulfonamide reaction was reportel by ordinars meins
among every 685 estimated pneumoma deaths The hagh
est frequency was found to be 1 sulfonamide deith
among 161 reported pneumonia deaths, as shown by sup
plementary mquiries on sulfonamide toxicity to physt

(9) Am J Suc 964 9 October 194
(1) J 3 M 4 1180 313 Ja 30 143
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Propamdine —1In established wound sepsts, Joeal ap
plication of sulfonamides has hmited value, manly be
cause their action 15 inhubited by the peptones and other
constituents of pus and tissue flmds But the bacterio
statie action of the amidines 18 not mnlubited 1n this way,
and therefore W R Thrower and I’ ¢ O Valentine»
(London Hosp ) made an experimental and climeal
study of the action of propimidme (4 4’ diamudr
nodiphenoxy propane dihydrochloride)

In witro experiments demonstrated that propamidine
Dossesses a bacteriostatic activity agamnst Staphylococcus
aureus of the same order as sulfathinzole and a bacte
nieidal activity about equal to its baeteriostatie activity
Effective concentrations did not mhibat phageey tosis or
cause hemolysis, and the bacteriaidal effeet was not
serwously lessened by presence of pus Sinee m vitro
experiments mdicated that low concentrations should be
used, 2 watery gel of methyl cellulose of constant viscos
iy, strength varying between 45 and 5 per cent, was
selected as a suttable vchicle Optimal concentration to
be placed mn contact with human tissue, intervals be
tween dressings, length of treatment and further neces
sary measures were learned by numerous clinical trials

TecrN1c —The techme of the dressing 1s simple but 1m
portant At the begmning of treatment the wound 1s cleaned
with normal salne and 1f neces ary explored to wsure that
the jelly ean make contact With the enfire surface A stemle
spatula 1s used to fill the eavity to skin level with 01 per cent
Propamidme Jelly The jelly must not remain on the skin
edges, which should be left dry The wound and surrounding
shin_are ecovered with two or three layers of impermeable
vaselne panze to make a good jomt Only & thin lager of
%ﬂue or wool 13 needed over the vasehne gauze to allow the

andage to fit snugly, thus considerable economy 1n dressings
:f effected When dressing 15 repeated, exudate and stale Jelly
;G lfwabbed or washed out with salme and fresh jelly 1s
tl{lp ed a5 before Although the preparation 18 self sterihzing,
" Stfd\ supply should not be contaminated by introduemg

01t the spatula used for applymng the jelly to the wound

(6) Lancet 1133138 Jan 30 1043
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for, and any indication of decreased urimnary output
should be the signal for suspension of the drug Jaundice
due to Imer damage mav occur durmg sulfathiazole
theraps

A R Hodgson and J R Robinson3 found that the
blood levels of sulfamlamude applied locally m 41 cases
of traumatie aud surgicil wounds were usually of the
order of 1 mg per 100 ec for cach gram deposited m
the wound In many cases local application alone will
mantam an adequate therapentic blood level, so that
simultancous oral admimstration of the drug 1s not
always necessary Indeed, with some wounds care 18
rather needed lest too much sulfamlamde be apphed
locally and towie effects result from free absorption

The use of sulfadiazine 1n the management of sunple
mastordectomy wounds was tested by Charles A Tucher
and Carlyle @ Flake4 (Boston) in a controlled series of
41 patients divaided mto three groups A, those recerv
mg sulfadiazine loeally the wound being closed without
drainage, B, those receiving sulfadhazine by mouth, the
wound being closed without drunsge, and C, those not
receaving sulfadiazine, the wound being dramed mn the
usual fashion

The hosprtabzation required mn groups A and B aver
aged about 10 days the wounds healing per primam
and the tympame membrane bemg healed and dry at
that time The wound brohe down in only one case, 1t
group B There were no untoward results The patients
m group € had the usunl prolonged convalescence

The authors eannot advoeate with 1mpunity any oné
method for control of wounds m mastordectomy, al
though sulfonamide therapy seems to be of defimte
value Certamly the prime reqmsite for good results 1s
performance of a standardized thorough, sumple
mastoidectomy

[This series of cases 13 of course much too small to be of
statistical sagmificance ~Ed §

¢{8) Lancet ® 392384 Qct 3 1945
(3) lew England 3 Med 7 7 10 130 4 Dec 31 1942

- Vs
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At a Roval Awr Foree General ITospital George IT
Morley and J P Bentlev8 used propamidine n seven
recent burns, usuallv withn five hours of the aceident,
m five other burns gisen prelmunary treatment else
where for from three davs upward and m two eises to
prepare nfected areas for shin grafting

Teennic—The preparations used were (1) 01 per cent
propamidine 1n a Mumford base (2) 01 per cent propami
dine m a water soluble jellv base, {3) 005 per cent pro
pamidme n the same jdIv bie (4) a first md preparation
of 01 per eent propamidine with 1 per eent amylocame hy
drochloride (stovane) 1n the Mumford hase

resh burns were mmtiatly elcaned with saline Dead shin
was removed from the surface of blisters and preparation 1
was spread thickly over the hurned areas with a spatula A
sealing dressing of thiek vacelme gauze was applied and held
m place with ordinary b wndages, left untouched for 48 hours
The dressing was changed 1 a saline bath (this 1s not e-sen
tial) Beeause necrosis of the granulations is apt to oceur
with a bacteriologie relapse 1f propamidine dressings are
applied for more than 10 dav~ treatment was changed at the
end of this time to sulfamlamde and tulle gras dressings

For mfected burns, preparation 3 was used because the
water soluble jelly enables more ntimate miung of pro
pamidine with the slough and granulation It w1s sometimes
a shghtly pamnful dressing and tended to make the surround
mg slan soggy

Propamidine may prove to be an almost 1deal first aid
preparation A soft eream, the 1 per cent stovamne prep
aration, 1s simple to apply and extremely soothing
Propamidine treatment relieves both patient and nursing
staft for dressings need be changed only at 48 hour m
tervals and no special or elaborate apparatus 1s re
quired Progress of the cases was remarhable for the
rapidity of separation of slough and speed of epithehal
zation The latter and mobihty of the part throughout
treatment produced a mimmum of sear tissue and ex
tremely good eosmetic and functional results Where
propamidime was tried as an alternatre dressing for
areas which had beeome indolent or mfected with sulfon

(6) Tancet 1138139 Jan 30 1943
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About 50 patients with various septic wounds were
treated The only disadvintage was the tendenes of
the jelly to irritate the shin 1t the edges of the wound

The danger of using too high 2 concentration of the
drug 1s shown by a case 1 which a 04 per cent prep
aration soon produced necrosis of granulation tissue
Efficaey of the 01 per cent preparation appears to mahe
higher concentrations unnecessuy and even wealer
concentrations may be effective i shallow wounds with
out much discharge

Full benefit 15 obtuned m 10 days Long applicatron
may lead to mild superfictal neerosis and to relapse m
the bacteriologic picture, but 2 second eourse of treat
ment may be given m 1 wound which later becomes re
mfected A satisfactory result may sometimes be ob
tamed when an nterial of 1 week 1s left between dress
mgs When dressings are painless and readaly performed,
1t 1s 1dvisable to repeat them on alternate days, or even
daily at first when there 15 much discharge

Cultures showed that of the ‘various mcro orgin
1sms present m the wound the streptococcus first dis
appeared and then the staphylococcus Proteus vulgans
and Pscudomonas pyocyanea often persisted without ap
pearing to retard progress Where there 1s infection of
bone or a sequestrum, sinuses are lilely to persist, al
though the surrounding tissues may become clean and
healthy

Correctly used propamidmne can clear the field of
dangerous orgamisms i1n 10 days but as soon as this
has been done the surgeon must apply without delay
such measures as maj be necessary to promote final
closu~e Sometimes spontaneous healing will tal e place
but often shin grafting or secondary excision will be
needed The relative or absolute sterrhization of the
tissues brought about by propamidine makhes the suceess
of such operations probable Where pedicle sl graft
g 1s needed, the graft should be prepared in adsvance
so that 1t will be reads when required
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because of staphylococeie mmfection Although healing
may take place at a normnl rate in presence of sapra
phvtic and mld pathogenic orgamsms, a graft can be
destroyed by any pus producing orgamsm which me
chanically lifts it from 1ts bed, just as casily as 1t can be
illed by the most virulent streptococere mfection

Further experience seems to indicate that 01 per cent
propamidine 1n a Mumford base (lanette wax and paraf-
fin) has a considerable advantage over the water soluble
Jelly mixture, and other patients are now bemng treated
with 1t The result 1 the only fresh burn in the seres
Wwas 1mpressive

TUMORS

Lipomas—Philip N Hogues (Seattle) states that
lIipomas may be single or multiple, symmetrical or asym
metrical, subeutaneous, synovial, mtermuscular or ly-
ng 1 any of a number of organs Most are benign, but
many become malhgnant Precise origin of adipose tissue
18 not determined, there 13 good evidence that 1t 1s not
merely a connective tissue contaiming fat, but a special
organ, a part of the reticulo endothehal system Lipomas
are thought to have the same origin as normal fat tissue

Gross appearance of these tumors s characteristic
They exhibit a striking connection with nutrient blood
vessels, each of the multiple lobules growing around a
branch of the main vessel Lateral anastomoses of the
vessels are scanty, so that the tumor grows expansively
and 1 readily shelled out of position Microscopie struc
ture resembles normal fat tissue, but the lobules vary
greatly in size and the supporting stroma 1s wregularly
distibuted Cells may be overdistended with fat or may
produce the smaller type of embryonal fat tissue, often
there are areas of polyhedral cells m which fatty de
Posits are mcomplete From such cells lymng 1 1solated

(8) West J surg 50 337338 July 1942
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amude resistant orgamisms, the infection yelded quich
Iy and healing was accelerated In two casesin which pro
pamidime was used to clean them up preparatorv to
shin grafting, 1t scemed to be successful m controthng
streptococeie infeetion, but failure to contrel Bacilus
proteus and Pseudomonas pjocvanea resulted in com
plete failure of one sheet razor graft, although in an
other case 100 per cent success was obtaned with pmch
grafting Propamidine seems to be of value in early
separation of tight sloughs 1n deep burns by virtue of its
apparent property of controlling streptococcic and
staphylococeie infection while allowing saprophytic and
proteolyhie organisms to flourssh These orgamsms must
be controlled by other measures before a surface cau be
considered adequately prepared for skan grafting

At the Queen Victoria Plastic and Jaw Injury Cen
ter, Bast Grinstead, A H McIndoe and A. R Tilley?
have used 01 per cent propamidine 1 a water soluble
Jelly base mn 11 cases of persistent beta hemolyhic
streptacocerc infection 1 which other methods had fmiled
The wfection was successfully controlled 1n 4 to 10 days
In some 1nstances, chmieal mmprovement 1 the wounds
was striking 1 48 hours this appeared to be m the
more recently infected ones, older, more indolent sur
faces responded less rapidly But steady improvement
occurred 1n all cases comeidentls with disappearance of
the beta hemolytic streptococeus However, renfection
was noted several times requiring a second course

The authors had been warned that if propamdne
was applied longer than 10 days irritation of the sur
rounding shin and necrosis of the granulations might
be expected This was not seen though there was mld
wrritation of the slin in one case 1n which the 10 day
period was exceeded While 1t 15 clear that the beta
hemolytic streptococcus was effectively controlled m this
series no such certamnty exists regarding other organ
1sms In three cases, subsequent grafts failed partially

(v Lancet 1 136138 Jan 30 1943
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Cardiae hipomns have been deseribed by many authors

Lipomas of the uterus are rare, only 46 cases having
been reported

Both <ohtars and multiple hpomas tend to be asso
aated with melanomas of the st Multiple hpomas
(k1. 37) seem to have a dufimte hereditary influence
Mamv think thes have a connection with periplieral
nerves \curofibromas are rare with ipomas Nerve fibers

Fig 35 (left) —Lipoma of left thigh
Fig 36 (rieht) —Lipoma of right shoulder

have been traced into mamy lhipomas There are many
similarities between multiple lipomas and neurofibromas,
but no defimte histologic evidence proves relationship
However the two conditions must be differentiated
There are many multiple hpomatous lesions m more
Qiffuse form and less defimtely neoplastic  These are
1550ciated with enloerine disturbanees The common
st syndromes are Dereum s disese (ndiposis dolorosn)
nd Frohlieh s (dystrophin adiposogemitalis) In addr
t;On the “fat neel of Madelung must be mentioned
s 15 characterized by sy mmetrs diffuseness and loeal
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foex or along the vessels Lipomas chiefly develop Blood
vessels are wsnally overabundant and many cellular
arterioles are found m the stroma runnmg out wnto the
lobules and dividing inte eapillaries Iixtensive over
growth of blood vessels leads to formation of vascular
fatty tumors, lipoma telingicetaticum or etvernosum, so
thait 1t 15 sometimes diffieult to distingmsh between
vaseular hipoma and angloma Lymph vessels alse mav
be overdeveloped, and Borst observed transformaton of
1 lipoma mto a fibreus Jymphangioma

Gesehidd ter s classifieation 1s nseful

Lirovatous Tusors (Neorrasws oF Fayry TiseLe)
1 Benign lpomas
a) Solitary
&} Muluple
Recutrent lipomas
a} Fibro (myxo-} lipoma
b) Embryome (xantho ) Iipema
3 Liposarcomas
a) Secondary to benign hipoma
6) Pomarnly malignant

w

Bemgn hpoma usually oceurs i adunlts betnern 30
and 50 and 1n females more often than males The sub
ent wmeous hipoma (Figs 33 and 36) 13 commonest In
pomatous processes mas mvolve the jomnts orbits
larynx base of the tongne eramnl eavity, remnl, pen
1ena} and other types of tissue

Lapomas of the gastro intestinal tract are subserous
and submucous Thev mas oecur 1 the gastnie sub-
mucosa but the most frequent sites are cecum, aseending
colon and sigmoid flesure Svmptoms are those of 1
testinal obstruction partil or complete Average age
meidence 15 40 60 Since they are usnally consdered
malignant until actnallv sectioned treatment 15 radicnl

The literature records %4 cises of thoracic lipomas
There are no pithognomonic s13ns or symptoms, but the
commonest are dyspnei palpable tumor, pamn positrve
roentgen shadow cyauosis and cough m that order Thes
are most often mistaken far collections of flud
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may undergo degenerative changcs from strangulation
of the pedicle I mbryonie or xantholipomas show em
briome fat cells with characteristic foamy eyvtoplism
hie immature fat deposits m late embryome hife In
Geschichter’s series were 18 cases of fibrous or em
brvome hipomas Nimne had one or more recurrences and
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Fi~ 28 —Myxoliposarcoma of foot of woman 47

four of the recurrent growths later underwent malignant
change
In the King County Hospital Seattle wn 159 cases of
Lipoma used 1 the authors study, there was one fibro
hipoma m a woman 57 It weighed 500 Gm and was
fou;]nd m the upper pole of the left Lidney
s :’lﬁlilsh’ites that liposarcomas oceur frequently and
the ‘a;al mortahty Wide divergence in structure of
o 10us types of hiposarcoma has often prevented
recogmition and resulted 1n nadequate reports
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1zation of the fatty tumors to the nech, but thev may
not all arise at the same time Usually there are fatty
deposits 1n other parts of the body After removal, the
tumors do not recur, although there may be new forma
tions about the periphery Chief occurrence 1s i men,
especially alecholics Lipodystrophia progressiva s char

F = 87 —Multiple hpomatosis

acterrzed by loss of tat i the upper part of the body
almost to emaciation, while fat 1s abundant and often
excessive below the waistline After short period of pro
gression, 1t remamns stationary It occurs chefly n
females 1n a ratio of 2 1 There 1s supposed to be some
relation to the thyroid

My=omatous lipomas show numerous earlv fibroblasts
with hyperchromatic nuclet 1n a mvxomatous like
stroma This group meludes pedunculated hpomas which
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may undergo degeneratine changes from strangulation
of the pedicle T mbryome or xnnthohpomas show em
bryome fat cells with charaeterstic foams ey toplasm
ke mmature fat deposits m late embryome hie In
Geschichter’s series swere 18 cases of fibrous or em
breonie hpomas Nine had one or more recurrences and

Fiv 38 —Myxoliposarcoma of foot of woman 47

four of the reeurrent growths later underwent mahgnant
change i
hplonmtahe Kjlng County Hospital, Seattle, 1n 159 cases of
oo used in the authors study there was one fibro
o 1mﬂ? woman, 57 It weighed 500 Gm and was
E\vln‘: te upper pole of the left ladney
have B hs ates that liposarcomas oceur frequently and
the \ar:ou S1!.1:)1-tahty Wide divergence 1n structure of
therr 1 ypes of liposarcoma has often prevented
cogmtion and resulted 1n inadequate reports
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They occur anywhete a lipoma may be found but most
rruguently m mtermuseuniar, permenl perrrhieular md
mediastinad regions

At Tun, Counts Iospital, onh one case of defimte
myohiposresma (P 38) has been seen in the Jst
10 years [hus was m 1 woman 47, who had had gan
arene of the ¥t foot and loss of two foes 1t age 14
following ts phoad fever A\ chronic uleer on the heel had
been spreadimg for two mouths prior to admssion when
metastatie nodules were found n the .rom She re
cerved deep roentgen therapy finally 2 paibatne leg
amputition was performed She died soon thereafter

Caremnoma —\Inther (lovelwnd and et Charlton
Knoxt (New Yotk City) report 1 ease of bilaterel carch
noma of the adirenal corter with melastasis to the 1ght
iliac bone The patient showed no sexual abnormalities
such 25 have sometimes been reported m other patents
with simtlar lesions The tumor was recogmized 28
mah.nant growth miyolumng the tlum The etuse of the
patients completc collapse after an extremely ample
aperative proeedure wis unreco.mred betore desth 2t
though he presented the classie signs of msuffieieney of
the adrenal corte Fortunately this ehmeal faure
eould not have affected the eventual outcome

Caremmoma of the whenal cortex 13 11re mstences of
simultaneous myohemont of both adrenals are still 1ret
and metastases of such tuwmors to bone have been Te
ported mfrequentte  OFf 49 cases from the hterature 18
ocenrred m men 23 m women and 8 1 children under
14 Of the 23 yvomen 12 were in the fourth deeade Six
of the 17 men whose a.e was given were m the fifth
decade In five eaves the tumors wire iatern] and m
four of these the grovwths may have been secondary In
the 40 eases m which the aite of orimm was ressonably
sure 14 tumors were primary on the rmght side and 26
on the left

RIS
(1) Arch Surg 4720 8 4 emt 1943
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The svmptoms are extremely variable, since the speafic
biologie effects of abnormal hormones mayv or masv not
be present I'ewer symptoms are usualls present if the
patient 1s a male 10 of the 18 men showed no sexual
abnormilities while only 3 of 23 women were without
structural sexual alterations DBefore puberty, sueh
changes may be absent

In women the svndrome closely resembles that of
Cushing s prtwitary basophilism 1n that there 13 a duminu
tion of the female characteristies associated with appear
ance of certain male characteristics Amenorrhea, obesity
or loss of weight and changes 1n the skin (usually aenc
form coarsing and merease i the oily secretion), accom
Pinted wath hypertrichosis and striae are frequent
Polvestherua with dushy red or evanotie face or ey
tremities, hy pertension and headache are often present
Masculimzation 1s shown by hypertrophy of the clitoris
and maseuline growth and distribution of hair on the
face, trunk and extremities In some cases extreme
changes have taken place 1n the general habitus In the
male the syndiome 15 usually less well defined than m
the female Simpson and Joll discussed sx cases 1 which
female characteristies were noted hypertrophy of the
breasts was the first symptom 1n four and was assoerited
with atrophy of the testes loss of Iibido and gam m
weight 1n three

With continued mowth of the tumors 1emarl able
steletal changes may occur Osteoporosis especiilly n
the bones of the slull and trunk 1s rather frequent, but
overgrowth of these bones may also tale plice Extreme
deformities due to f1 1ctures an 1 compression of the ver
tebral bodes may be assocrated with only shght involve
ment of the long hones of the evtrennties The mv olved
bones show no extensive fibrosis or accumulation of gran
ulation tissue sueh as oceurs with osteitis fibrosa cystiea,
but there 15 extensive wrregular atrophs of all bony
trabeculae and of the cortex with at times some minute
c3sts ind dense osteord tissue The condition of the bone
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marrow varies Sometumes 1t 1s found to be largeh fatty
and at others shons ervthroposetze hyperplassa

Despite the general deealeifiertion and multiple frae
tures the calerum content of the blood meay be hitle
altered Framh found excessie smounts of estrogeme
substanee in the urme while Calnll &id net find large
amounts 1 s patients, but much work remams to be
done m thig field

In diagnosis, exclusion of pitmtary disease with or
without tumor offers the greatest diffieulty The progne
518 15 obviously poor since the tumors metastasize readily
by the blood stream and grow rapidly duration of hife
without eperation 15 short Operation, though the mor
taity rate 15 hagh has been sueeessful in several cases

Of 40 patients vho underwent operation about 50
per cent died shortly and Lukens stated that most fatal
ities oecur within the first 48 hours Walters and Kepler
believe that when ashive well directed postoperatne
treatment with adrenal eortical evtract, sothum chioride
sodinm cstrate and sodium bicarbonate and a low potas
sium diet 1s earnied out the surgieal rish is not too great
The outstinding symptoms of adrenal rnsufficieney ap
pear withm eight hours after operation and ipclude
rapil pulse fall 1n blood pressure drowsiness hiccups
nauser and vomiting Insomnin  gnorewin  weahness
apathy and restlessness mav follow

Metastases seem to be most frequent m the lungs Iner
and hmph nodes The adrenal vems and the vena cava
hate been found miohed Less frequent ire metastases
to the brwin lidney leart perstoneum and panereas
In contrast to the hx pernephromas of the kudney whach
readily metwstasize to bone carenomas of the adrenal
hate only infrequentls been found to do so In one other
aqse that of Kumm and W u metastases were present in
the 111e bone tertebrae 1ibs and scapulas When roent
ZENOZrAMmS are stadied 1t should be noted that the fre
quency of widespreat decalmfication and erushing 1s
greater than that of sleletal metastases
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Cylindrome (Adenocarcimoma of Cylindroma Type)
—In a review of primary tumors of the submaxillary
gland, Maleolm B Dockerty and Charles W Masvo-
(Mavo Cline) called attention to the frequent meidence
of cylindroma Throughout the hiterature and in many
of the older cases of their own series this neoplism was
frequently confused with mixed tumors In their series
these evlindromas were associated with an estremely
high mcidence of recurrence, cven after rahical opera
tion Infiltrative tendeneies were most pronounced with
spetial reference to perineural lvmphatic involvement
Metastasis was not infrequent, and the prognosis
general proved unfavorable not onlv when the ncoplasm
was a pure cylindroma but also 1n the small group of
cases showing transition to the mned tumor tvpe

The authors report two additional eases of eylindroma
In one, the tumor origmated in the tongue, in the other
the primary site could not be ascertained with certainty
but the parot:d gland appeared to be the probable source

Cilindroma 1s most frequently encountered m the
parotid gland where according to Stem and Gesehiel ter
inerdence 15 174 per cent of the tumors arising there
The submasllary gland follows with approtimately the
same relative incidence, but with a much smaller total
number of neoplasms arising m this location However
ey Imdromas ean arse 1n connection with the lips gums
tongue floor and roof of the mouth, pharynx larynt
and even the lacrimal gland Briefly they can oceur
wherever mucous glands are found about the head and
“eslk The aforementioned locdtions are, m the same
(c)rlleinf frequency, the favorable locations for the so
t;eefa;‘;'ﬁfd tomors These characteristics together with
510 hmes“ adenocareinoma of the mixed tumor type 1s
eimoma of t‘}’:gre 1commonly encountered thin 2denocar
the distine, eylindroma type, have combined to mask
The gu 10n between these two forms of malignancy
e sional diseovery of neoplasms having features

©) Swrgery 12 416499 March 1048
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of both types has merely added to the difficulty How
cver, whenever 2 mined tumor has exhibited cylndro
matous are 1s mieroseopically, prognosis has appeared to
be 1lmost 15 serious as 1t would be 1f the neoplasm existed
15 1 pure ¢y lindroma

The relatively long chimcal history in each of the tno
reported cases 1s 1 heeping with the findings m similar
lesions of the submasllary gland It adds further to the
difficulty of preoperative separation of the tumor from
some of the more rapidly growing esamples of mived
tumor The persistent pan suffered by both patients
recalls the frequency of pamn (70 per cent) noted 1n the
series of submaxillary tumors Finally, m both patients
metastasis developed while the primary lesion seemingly
wAs bemng controlled by loeal treatment This observation
emphasizes further the importance of early recogmtion
of (yhmdromes and the necessity for 2 reserved, 3f not
a guardedly bad prognosis

A chnieal analysis of 30 cases of mulliple carcinomd
made by Hugo Hellendall! (Columbia Univ ) showed
that the period from the first appearance of symptoms
until death was shorter 1n cases of multiple primary
malignant growths than 1n single ones, the weight loss
was also considerably greater The correct diagnosis
of multiple cancers was made during hife m four of
the synchronous and in five of the metachronous cases
This shows clearly the value of radioseopy in the diag
nosis of eancer X ray examinations of the total diges
tive tract should be made because of the high percentage
of multiple cancers i thiferent segments of the tract

The influence of multiple cancers on the blood as
well as the value of the phosphatase reactions m mul
tiple cancers should be mvesticated further

The view expressed by Boyd that the presence of
one malhignant tumor usually confers an i1mmumty which
prevents another from developmng and that the carer
nomatous changes mn multiple polips of the intestine

(1) Am J Surs 60 °35 Apnl 194

.
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occur only m one papillomn 1s not borne out by this
matersal In four cases of pols posis there were multiple
cancers of the large intestine 1n one case there were
three primary growths and in another five
Of 13 chinteally observed patints with multiple ean
cers 5 are lining and 8 are dead Among the hving pa
tients there were two with synehronous and three with
metachronous cases The two with synchromous cases
were still in good health 21/ and 34 vears after opera
tion The three with metachronous cases have not
reached the five vear limit eitlier There 13 good reason,
howe\cr, to belicxe that all five patients will be abso
lutels cured Therefore 1t can be concluded that the
Prognosis 1n eases of multiple eancer 13 not altogether
hopeless
Melanoma —Wilham ¥ Bickel Ienry W \ever
diog and Albert C Broderst review the 107 cases of
ttelang epithelioma (mel, coma 1/ b
malignant melanoma) of the extirenmlies seen at Mavo
Clinte during 24 years
If treatment had not leen instituted the patients
would have died, whereas 298 per cent of those who
were treated by eveision survived five jears or more
after treatment was mstituted This group imcluded
manv cases i which the lesions were small and the
Patients were seen during the early stages of the disease
Tn cases i which the lesion was more extensnve and of
long duration amputation was the commonest type qof
treatment, vet 1 this group there was a five vear sur
vival rate of 21 1 per cent after treatment was instituted
None of the patients in whom 1rradiation was the only
form of treatment survived three vears from the time
treatment wag nstituted Irradration was used in con
Junction with operation mm numerous c1ses when the
Datient refused an operation and when the lesion was
‘f“ort)ﬁrable This treatment should not be condemned, as
u advancement 1n the science of ra Tiology and 1its
. “):m Gymec & Obst 76 570 576 May 1043
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climieal application may yet prove 1t to be benefieial

Melano epithehomas may be present for long periods
before therr seriousness 15 determined or recognized tnd
their condition may be activated by meddlesome treat
ment Therefore, treatment of choice 15 wide excision
with removal of regional Iymph nodes or amputation
When tumors do not appear to be mereasing in size 07
showing evidence of uleeration, wide local mersion seems
adequate

Joseph A Lazarus and Morrs § Marls? (New York
City) report two cases of synovial sarcoma, one mvoly
mg the palm of the hand and the other the knee joint

This 1s a highly malignant tumor ansing from syno
v1al membranes of joimnts bursie and tendon sheaths
The paucity of cases 1s more apparent than real beeause
of the many designations under which they have been
recorded, owing to the variation 1n histologic architee
ture of the tumors Although some tumors are firm
and tough, the majority are soft and myxomatous A
characteristic feature 1s the presence of clefts hned bv
strands of polyhedral or cubordal cells resembling pave
ment epithellum Areas composed of closely pached,
flat or spindle shaped cells are often interspersed among
these strands of cuboidal cells Large xanthoma cells
are occasionally seen and may lead to the erroneous
diagnosis of bemign giant cell xanthoma According to
Knox, one of the characteristic features of this type of
tumor 18 the presence of swollen cells which result from
mucord degeneration, although mucus has never been
found 1n these tumors

Seventy s1< cases are reviewed, including the two re
ported by the authors Nineteen of the patients gave
a hstory of trauma Forty six were between the ages
of 20 and 40 Pain was present mm 526 per cent, but
when the tumor involved the knee joint 1t was a prom
nent symptom A tumor was noted i 934 per cent

(%) Surgery 1 90308 February 1943
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and was present for an average of 30 months The aver
age duration of symptoms was 36 months The hnee
Jomnt was involsed sn 48 7 per cent of the patients, the
elbow in 105 per cent, the anlle 1n 92 per cent and
the palm of the hand 1n 4 per cent

Prognosis 1s poor The least mabgnant tumors are
supposedly those contaming a great number of mult:
nucleated cells, while those characterized by closely ap
proximated cells presenting oval or round nucler dis
play the lughest degree of malignancy Tumors present
mg well defined eclefts and cells resembling most the
characters of synovial cells are moderately malignant

In 566 per cent of patients prompt recurrence and
metastases followed treatment According to Knox, the
mterval between time of onset of symptoms and time
of the terminal 1llness varies between 7 months and 7%
vears Follow up studies on part of the series revealed
10 patients to be living five years or more after onset,
while 9 were alive between three and five years, 8 suc
cumbed between the first and the third year and 15
within the first year, 21 were reported well without fur
ther comment

Local wide exeiston 1s advocated for encapsulated and
accessible tumors Radieal amputation 15 reserved for
tumors showing, on histologie examination, a high grade
of malignancy, or when local recurrence follows extir
pation and also for naccessible tumors Irradiation 1s
advocated only as an adjuvant to surgieal mtervention

BLOOD VESSELS

Aneurysm of the temporal artery 15 a rare condition
‘Ilf“auy Post traumatic Roswell X Brown and Robert
sp0. ltlehuel't3 (Lackawanna NY ) describe a case of

utaneous true aneurysm which 1s apparently the
tenth of 1ts Lund to be reported
—_

() Surgery 1 711 1 o ember 194°
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Man, 24, about fise years before admission, noted & small
swelling 1 front of the right car Its mze inereased with
gradual acceleration, one year before it was only sbout one
half ats present size He had po pam or other symptoms auid
no lustory of injury or sliness for 10 years The tumor meas
ured 57X3X25 em and was undoubtedly n anenrysm of
the temporal artery  After preliunary hgation of the ex
ternal carotid the tumor was exsiy removed

Inessions were placed to pinve adequate evposure and leate
no noticenble sears While the nech operstion with hgation

~ ternol

o 35 Inﬁmorq
Oc — ¥
cpitel oF

Edernal
Sterpcedomatod ey ‘fdm\lm!

b .
oternal Corohdf 130 g - Linguol
o s
Ugature o Esternel oot/ | Ssup
Thyro,

Fg 21—~ irl Wn sh w vessels seen ot operation

of the external carotid nught seem unnecessary, rapud fling
of the aneurysm after compression and proaimuty of the facial
nerve led to this precaution Lagabion distal to the origm of
the hngual artery probably would have reduced the blood flow
into the sac more cffectivelv Extreme elashaty of the thn
walled ancury~m w~ strihing The volume of the speaimen as
1t was removed was appazently only about one third that be
fore operation (Ihg 39) The sae was imediately sarrounded
by Joose connective tissue

Harold Doddt (Iford) recommends eertamn nstru
ments for the aneurysm needle iechnic of lgating
blood sessels before dniding them rather than the con

(4) Bt M J 100 Juh 194
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ventional “clip, cut and tie’ especially in gastrie resee
tions, nephrectomies, ligation of the ¢ystie duct, appen
dieular mesentery, thy roid vessels and for ligation and
mjection of varicose veins

InsTRUMENTS —The dissector director (Fig 40) 13 of good
length, round ponted, deeply grooved and shightly eurved at
the tip Its gencrons channeling, enables the aneurysm needle
to pass camly under the
tissues without engaging
m something below or at
the sides and partieularly
permuts the blade of the
sassors to shde under
neath for easy cutting

The nneurysm needle
(Fig 41) 15 charactenzed
by a long beak which en
ables 3t to carry a liga
tore round 1inaccessible
pedicles Iike the coronary
or renal artery, then to
bring 1t back elose to the
surface of the wound
The  deheate aneurysm
veedle (Fig 42) 1s light
and fine m shaft and tip

t'1s used for passing
belund dehieate leashes of
vessels hehind the dnode
num The seeking forceps
(Fig 43) 15 valuable for
defining the delicate ves Fig 40 (top)
sels belund the duodenum p[;:;g 4421 (ng?)
and around the thyroid

The light needle holder (Fig 44) 1> switable for the damtv
Suturing yequired 1n plastic operations on the shin, kidnev
Pelnis an children, common bile duet and nerve and tendon

Suture Tt has sur f the finest needles, and 1s dependable
though Yight - b F O te fnest needles, g

Treatment o

T

f Acute Arteral Occlusion by Intermat
tent Venous Occlusion —Robert R Lanton5 (Boston)
Teports the case of a woman, 58 with the arterial blood
SUpply of the left leg mterrupted by ligation of the

() Arch Burg 45 3
T g 95 403 March 1943
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hypogastrie artery and occlusion of the external ilia¢
artery secondars to surgieal trauma Intermittent venous
ocelusion re established adequate artersal erreulation and
prevented gangrene

TrcrNte ~The pnenmatic tonrniquet was applied as high
as possible on the thigh and the leg elevated to the level of
the heart Pressure in the tonrmquet was mamtamned at 50
mm Hg The cvele nsed
for the first 48 hour> was
9 mmntes of occlusion
followed by 1 muute of
release The long period
of ocelnsion mn relation
to the short pemod of
release 315 important 1
proper use of wtermit
tent venmous occlusion
Thus m this case, after
mflating the tourniquet 1t
was possible to see grad
nal return of color to th
estremity from above
down Nine sunutes was
required for 3t to rewch
the euds of the toes, wd
as soon as pressure was
released the leg foot and
toes blanched quekly
As collateral errculation
3 (top) gradually smproved 1t
thodd p 168) was possible to change

the eyele to one of four
mnntes of occluston with two mnutes of release

Treatment should be commenced as _soon as possible after
occurrence of the artental ocelusion If erght hours or longer
elapses, mtravasenlar thrombosis may oceur i the distal part
of the exirermty and preclude any chance to save the hmb
The extrexmty should be at heart level so that when the pres
sure 18 released blood and lymph will dramn from the hmb
Shock position, 1f necessary for general freatment, is no con
1 dieation to tent venons occl but all
must be made m the tming of the evele, e 1n this position
blood will enter the extremity more slowly and dram out of
st more rapdly If mecessarv to keep the head much higher
than the estremmites as mm % patient with cardiae discace

Fg 4
Fig 45 (bottomy
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wtermittent venous occlusion should not be used, beeause the
resulting venous and Iymphatie stasis will produce edema and
mterfere with eapillary cireulation The pncumatic tourmquet
hould be placed as far proxumal on the extrenuty as possible
to mnclude as much as possible of the collateral cireulation

It 15 necessary to heep a difference of at least 50 mm
Hg between svstolie blood pressure and pressure m the
tourmquet The eyele should be determuned for each
case and cheched each day

In severe arterial occlusion, continuous treatment day
and mght 1s recommended until the circulation 1m

Fi~ 45

Pbroves suffieiently to permit rest periods of one to two
hours between periods of three to four hours of treat
ment In the ecase reported an ordinary sphysmoma
nometer was used for the tourniquet since the antomatic
type of electrically controlled machine did not permat
1 Dme minute “on” and one minute “off’ cycle The
<uff of the mstrument was 1flated and deflated manu
ally every 10 minutes for the first 48 hours by the
nurses It 13 now posstble to get any cycle with an “on’
period of 1 to 10 minutes and an “oft” period of 1 to 6
‘fm““tes with the Burdiel automatie electric machine
O producing intermittent % enous congestion (Fig 45)

tlham B Swartley, S Dana Weeder and Edward
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Franess MeLnughtin® {Phiadelphim) treated a patient
with polyeythenua vora, nith thrombess n the sessels
of the right arm accompanied by massrie swelling ex
tending to the chest wall and nech Seven other sueh
eases have been teiced n the hiterature, but thig 5 the
only one 1 which the process resulted in gangrene With
Lokr, the authors believe that unrecognized pohcythe
m:a vers may underhie certawn cases of 5o callel effort
thrombosis

Thrombosis of vessels i the lower arm, forearm or
wrist and the extensive lymphatie stasis which follows
may explam many cases neot rectly designated evunples
of subelanian or awilliry thrombosis In a patient wmath
thrombosts, inereased red cell and hemoglobin values
call for therapeutie blood letting regardiess of whether
the condition can be aceurately diagnosed as true poly
evthema or not

Since the question of compensation may arise i eases
of ¢ effort thrombosis 1t 15 well to establish presence
or absence of polyevtherma vert mn such cases

Hemo tasis—R T Pudrck W 1T Seegersandd B D
Warnerts (State Untv of Yowa) report that erpert
ence with  thiombn topreal as o hemostatre agent m
a wide variety of eases indicnites that 1t 1s a unseful ad
yunet to surgieal technie In general ocozmg of blood
from eapiflaries and wmall venules e be cheeled
promptly whenever the bleeding surfaces are aceessible
Even 1 the case of small arteries apphention of throm
bin 1s often effectnne partienlaxly of digatal pressure
can be apphed to the bleedmng pomnts momentanlv to
permit the clot fo become firmly nchored 1 the fissne

There has been no evulence that the thrombin pre
duced loeal writation nor that patients m whom the
preparation was used repeatedly became bypersenutne
to 31t Ao patient showed untoward effects from absorp
tion of the thrombin or from local thrombosis of vessels

{8) Ann Surg 11 184193 Avguet 1042
Pa) Supery 14 1T TN 4 1t Y943
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Judah Lbwn? (Columbin Univ ) developed a new car
bon drozide electrocautery techmic to occlude large veins

Tecrnic—A block of dry 1ee apphed to 2 segment of ven
with moderate pressure empties and Ireezes the channel and
its latcenl trbutanes tor a short distance before they enter
the vessel A larger stnp 1s frozen than 13 to be coagulated
eg, 6 ecm 15 frozen and the muddle 3 em coagulated After
one minute the refrigerant 15 removed and the electrocautery
applied The frozen extremtties and tnbutaries of the vessel
are watched, if blood enters them, clectrocongulation 15
stopped and the procedure repeated After one segment has
been occluded, the portion proxmmal to 1t 15 even more easilt
emptied by freezing with moderate pressure, as the mam
source of supply has been cut off and blood 13 being moved
w the direction of flow While more difficnlty may be en
countered 1n emptying strips distal to the coagulated segment,
because blood 15 being moved agamst the venous current, 1t
15 almost always nceomplished 1n the usual manner Allowing
the refrigerant to overlap shghtly on the oceluded strp 1s
helpful

If cauterization 1s ecarried too far or continued
despite blood 1n the lumen, the vessel may tear In that
event the strip 1s refrozen and the area about the tear
coagulated The widest vessel oceluded by this techme
was the mferior vena eav1 of a dog 13 mm 1n diameter
A vem of any extent may be obliterated by freezing
and eoagulating consecutiie strips The resulting closire
1s permanent Apphecation of this technie i treatment
of venous angioma of the brain 1s suggested

Judah EbmS extended his experiments with solid car

bon dioride to stop bleeding wn brawn, viscera and supe
rior sagittal sinus of cats

Tremnic—The bleeding area 1s first frozen by a one mun
ute application of sohd carbon dioxide and then treated with
the chemical coagulant Of various coagulants tested, a 20 per
cent solution of ferric chloride was most effective This chem:
cal combines with protems prinepally those of the plasma
(albumun, globulin and fibrinogen), to form ferrme protemate
a black cosgulum which oceludes the mouths of torn vessels

Smee the refrigerant must eome m contact with all bleed
ing pomts the solid carbon dioxide must <hout fit the bleed

(l;; Surz Gynec & Obst 6 43 50 January 1943

Atch Sug 46 386 394 March 1943
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myg aren Varous sizes and shapes are prepared before opera
tion and kept 1 a vaeunm Jar anhil needed, a gmall stenle
knife 13 hept on the mstrument table to make mmnor changes
n shape as requred An Allis elamp or a Iarge curved <lamp
sath elose fittang rubber tubing on the prongs 1s used to han
die the refn,erant

Ferric chlonde 19 obtaned 1 erysialime form L 20 per
cent solution tn distilled water is made np and passed through
filter paper It has a pH of 1 and 1s therefore bacterolom
cally sterile The solution 15 best apphed with pellets of b
sorbent cotton left 1 place for one munnte and the eveess
solution then removed by suction

This procedure may be effective in sumilar situations
m man and m war surgery

Stanley Alstead™ studied the rate of blood regenera
twn after hemorrhage in 48 male subjects 1 whom vene
sections were carned out Ages were 27 92, but most of
the patients were m the later decades, <veragmg 603
Their complamts were of no sigmificance in relation to
blood regeneration Thev recemved the ordimary ward
diet and 1t was estimated that the 4verage wwon countent
of the food was 12 6 mg datly The volume of blood with
drawn vaned from 350 to 1 300 ec average bemng 710 co
Late of bleod regeneration was determined bv periodie
estimations of the hemoglobin

After five weehs half the patients were still anenue
and even after 15 weehs recovery was incomplete 1
10 per cent The volume of blood lost did not appear to
determune the persistence of the tnemua but there was
~ome evidence that the duration of the anemia was pro
portienal to the mitial £al} 1 hemoglon It 15 suggested
that the probable cause of the persistence of a low hemo
clobm m some of the patients was overdilution of the
bloed by transference of exeessive quantities of flmd
from the fissue spaces

In a study to determine the celing of utilizetion of
nitrogen Robert Ilman Ras Charnas and Harmet W
Paveys (Washington Unn ) found that pomitive mire

(7) Yancet 14 44 8 April 3 1943
(8) Arch Surg 47 2167 0 4 mpi 3042
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gen balance and regeneration of serum albumin occurred
1 protemn-depleted dogs when 175 Gm mitrogen per Kg
body weight per day was giien for two days by con
tinuous venoelysis, an enzvrme hydrolysate of casein
contuning & mixture of ammo actls and poly peptides
bemg used as the sole source of mtrogen When this
same fotal dose of mtrogen was given m 24 hours, there
was evidenee of much less complete utilization

Hypertension —Ssympathectomy with section of the
splinchmie nerves 1s an effectine therapeutic adjunet m
some cases of hypertension but there 1s no agreement
concernmg the ty pe of operation to be used Peet advo
cates bilateral supradiaphragmatic reseetion of the tenth,
eleventh and twelfth thorncie ganglions and the mnter
vemng cham, together with the splanchme nerves,
Adson and eo worl ers prefer subdiphragmatic removal
of the splanchnic nerve and the first and second lumbar
svmpathetic ganglions, while Smithwick recommends =
combination of the two procedures Whatever method 1s
used the effect on the blood pressure s often disappoint
mg It 15 obwious that surgieal treatment of hypertension
would be on a firmer basis if there were a more reliable
wethod for 1dentifying preoperatrs ely those patients in
whom good results will be obtamed

Therefore, Henry G Sehwartz and Thomas Findley?
(Washington Uniy } report three ¢ases in whieh strmking
symptomatic relief was obtained with paravertebral wn
%ction of the sympathetic system They used alcoholie

ocl because the effects of novocamn njection alone
would haze been too transitory to allow adequate evalua
tion of any response

The techme followed was similar to that described by
trealtte for 1njection of the upper thoracie trunk 1in the
o "l!ﬁent of angma pectorss but modified to mvole

ughly the tenth, eleventh and twelfth thoracic seg

ments first lumbar segment and the splartchme nerves
—

91 Surgery 14 €7271 Aueust 1043
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Teomvic ~Under light morphine scopolaming analgesisy
spmal needles were nserted at the appropnate levels, first on
the right mde about three fisgerbreadths lateral to the midhne,
they were passed just below the lower horders of the trans
verse processes or artieulating portions of the yibs and then
directod medially ot nn apgle of 20 to 30 degrees to & depth
of 3 to 35 em beyond the level of the b artsealotions At
tins depth, the needle point comes to rest agawst the antero
Jateral surface of the vertebral bodies where the ganghonate
chain lies As to the splanchnie nerves themselies, thear point
of entry between the medial and the ntermedinte erura of the
iaphragm hes close to the vertebral bodv Customary pre
cantions were taken to mahe suce that the needle tips did vot
Iie within the pleursl space, blood vessels or mters ertebral
foramens Injection of 2 e of 1 per vent solution of procame
hvdrochlorsde at cach level was followed by slow mstillation
of 3 to 4 ce of 80 per cent alcohol Injection WAS done m both
sides at a smgle sting In twno cases, the solution was also
mgected mto the seeond lumbar segment on the nght sude and
probably should be done bilaterally Completeness of mjection
was then determined by & swent test, cebalt ehlonde beng used
ag ndieator

The autbors thoroughly agree with those who prefer
operation to myection on the grounds of safety and eer
tamty If there were reliable means for predreting post
operatrve results, njection methods pould hne ne de
fense However patients who are ashed to undergo
operation should be selected with il possible care In
case of doubt concernmg probable benefit from surgers,
preliminary paravertebral aleohol mjection M7y be of
considerable prognostic value

The role of surgery management of patients uath
hgh Dloed pressure 13 considered by Thomas Fmdley®
(New Orleans) Hypertension 13 % gymptom 1ol &
disease Probably 4058 pathologic processes have been
desertbed as causatiie agents Seme function through
neurogeme mechamsms some throngh the hormonal syS
tem, others vppear to be primarily renal, and many oth
ers are unhnown Whatever the cawuse, all result
arteriolar constriction Tecent myestigations suggest that

a
(9) TriState M T 15 9% I Octote 194
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ereased resistance may be predonunant in the splanch
me area rather than gencralized, as formerly believed
There 15 no proof that chimeal hypertension depends
necessarily on renal 1schemia Iowever, strongly pressor
substances ean be extracted from mammahan hidney
tissue and some patients with clinieal hy pertension have
been permanently cured or strahungly relieved by re
moval of a diseased 11dney Many patients with hyper
tension have unilateral fadney disease, and temptation
to advise nephrectomy 1s strong, but mn adults the opera
tion usnally fails to influence blood pressure Chrome
hvpertension apparently s characterized by bilateral
Lidney disease and removal of one hidney, no matter
how badly diseased, cannot be expected to ameliorate
long standing hypertension Tempo of the disease 15
highly variable but 1t seems imprudent to advise opera
tion 1f high blood pressure has evisted more than two
years Chronic atrophic pyelonephritis 1s the common
est lesion to respond with good results

There are several unique varieties of endoerme hyper
tension In the type characterzzed by viclently fluctuat
1ng blood pressure, presumptive diagnosis should always
be tumor of the chromaffin system and search made for
adrenalim secreting tumor tissue The commonest site 18
the adrenal medulla, but 1t mav he anywhere along
the aorta so that localization 1s mmpossible These cases
are rare, but treatment 1s gratifving A second type, de
Pending on tumor or hyperplasia of the adrenal cortes,
13 but one aspect of the adrenogemital syndrome The
clhimeal picture depends on age md sex In many cases
1o eortical adenoma will be found The glands may be
iffusely enlarged, but subtotal 1esection 18 hazardous
and should not be attempted The surgeon should be pre
pared to section the splanchnie nerves and excise the
upper lumbar sympathetie ganghons

Results of medical management of hypertension of
unknown etiology have been discouraging Interest 1s
currently centered on the sulfocyanates No statisties
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suggest that they or any other drugs prolong life mn by
pertensive patients Opposed to dismal results of drug
therapy are enthusiastic reports of surgieal success The
lumbodorsal splanchmicectomy devised by Smithwiek
appears to give better results than any other techme
because 1t affords more complete denervation of the
splanchme bed and lower extremities It was devised
only recently so that comparison with results obtamed
by the Peet and Adson pracedures cannot be made Ten
tatrve opimons are that it 1s the operation of choie

The great difficulty hes 1n proper selection of patients
Experience has diselosed certain contraindieations Most
surgeons will refuse to operate on anyone over 50 or
who has renal or cardiac fulure The patient with fixed
hypertension and few symptoms 1s a poor candidate
Those with malignant hypertension fare badly unless
lidney function 1s preserved Best results are obtamed
1n young subjeets with wide spontaneous fluctuations of
blood pressure Operation should be done early, but 1t
1s almost mmpossible to persuade patients to submut to
1t until they have passed the stage where maximal bene
fit will accrue Sympathectomy 1s not the answer to
essent11l hypertension but 1s the only treatment which
has produced apparent cures and prolonged hfe ex
pectancy Although 1t may fail to reduce pressure, 1t
will almost certamnly afford relief in a high percent
age of cases It entails almost no operative mortality It
should be done early or not at all

Transfusion —R Arnold Griswold and Alvin B Ort
nerl (Unmiv of Lowsville) recommend autotransfusion
wn surgery of the serous cavities and repdrt 100 cases
Hemorrhage was due to ruptured ectopic pregnaney in
29, and penetrating and nonpenetrating trauma to the
thorax and abdomen was the etwlogic agent in 78 The
mortality was 30 per eent All deaths oceurred in the
traumatic cases giving this group a mortality of 384
per cent Groupmg the traumatic cases acecordmng to

(1) Surg Grmec & Obst 716 1  August 1043
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type and location of the trauma shows that in 19 pene
trating wounds of the thorax there were 6 deaths, mor
talits of 315 per cent, m 21 cases of nonpenetrating
wounds of the 1bdomen there were 5 deaths a mortality
of 238 per cent, m 38 penetrating abdominal wounds
there were 19 deaths, a mortahty of 50 per cent The
highest mortalits, G8 per cent oceurred m abdominal
wounds with hollow viseus perforation—of 25 cases, 17
ended fatally Tn all but onec of these, injury was due to
gunshot wounds, and hemorrhage was greater in this
group than in the others

One fatal reaction oeenrrcd, owing to 2 break n the
techme of filtering the blood In two other instinees
there were reactions trom which the patient recovered,
ging a combined percentage of 3 for reactions There
was a doubtful reaction m one case but 1t could not be
definitely established that this was due to the remfused
blood In one case, the patient had no reaction from the
autogenous bloed but had severe reactions on two ocen
stons from blood obtaned from the bank

Some danger nccompames the use of autogenous
blood espeeially of contaminated blood Sterile com
Pitible blood from 4 donor souree 1s safer, but 1t must
e used 1 snffieient quantities without delny and 1t
must be remembered that 500 ce 1s the donor s dose and
not the reciprent s Use of autogenous blood even though
1t 15 contaminated 1s safer than allowing the blood
olume to remmin depleted

Hemorrhage 15 the areatest single factor in the mor
tality of wounds of the serous cavities Autotransfusion
1 1 valuable adyunct 1n the treatment of mternl hemor
thige With armies 1 the field and trauma on the 1n
crease due to high veloeity vehicles both m military and
crvihan Dife, this procedure should be held i a foremost
Place i the minds of those domng emergency surgery
vollAe i’mple suetion apparatus 1s more efficient 1n the

ction of blood than mopping 1t from body cavities
\PPARATDS —The unit consists of a 500 ec graduated flash

-~
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fitted with a rubber two hole stopper and glass conncetng
tubes Before opcration, 50 ec of 2 per eent sodium eitrate
solation 15 placed 1n the flask Onc tube 13 attached fo the suc
tion and the other to the Pool suction tip When 1n use, theflask
Aete ns 2 trap, collecting the blood Two flasks are hept sterle
<o that as soon as one becomes Hlled the other may be put
mats place After the blood 1s collected, st 1s filtered through
10 thiehnesses of gauze into a mradnated cup and then refiltered
wmto an intravenous set from which the patient 1s recemvin.
083 per cent saline solution Bv using the two flasks mter
changeably, n large quantity of blood mav be coliceted and
returned to the patient without delay

The techme, pirtienlarks 2s regards filtration, must
he rigid '

Bile mixed with biood dne to myury of the liver or
biliary tree, and bacterial contammation due to hollow
siseus perforation, 1dd dunger to the procedure, how
ever, this danger 15 not so great as might be thought and
the need of blood 15 frequently far greater than the
danger involved Old blood beeanse of hemolytic changs,
should not be used All alimzation of the urme may pre
vent rexctions caused by partial hemolysis of the blood

Rudolf Bucher! states that the direct compalibility
test before blood fransfusion comes into its own when
test serums are not 1imulable The test can be exrred
out 1n two ways

In one method 10 drops of the donees blood are 1l
jowed to coagulate, then 1 drop of the serum 15 mxed
with 1 drop of the douors blood to test agglutmation
Swnce 20 30 minutes ar¢ requured to obtamn the serum,
this method 15 impracticable 1n urgent cases

The second method 1s recommended for these emer
acnctes Two drops of sotomic 38 per cent sodmm
eitrate solution are deposited on each half of 1 glss
shde the 2 drops on the left balf are mived with 1
drop of the donees blood of the same size and those on
the right half with 1 drop of the donors blood Then
1 drop of the donor mixture s transferred to the donew

e N
(1) Schwelz med W hn che 908 Aug 15 104
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mixture, and the latter 15 observed for agglutination
under a magmfication of 1610 20

The second method offers the further adsantage of
revealing whether a low or a Ingh agglutination titer
18 present when a unnersil donor s used The ag
glutinins m the plasma of the donor mixture are first
diluted five times and
then are diluted six
times more by earry
mg 1 drop of the
misture to the donee
ruxture, giving a
thirty  fold dilution
If an alpha titer of
%5 15 present n the
plasma of the um
versal donor, the red
cells m the atrate
mixture of an A
donee will shil agglu
tiate but not 1f the
titer 15 149, Use of
atrate solution elim
nates fibrmogen clot
tmg which jeopar L, ‘Gmioinmen, v o e
dizes evaluation of tissue composed of venous sinuses Puncture

o ) site should be on lateral surface where there
d4g.lutmation when 4 i no dinger of imunng urethra or doreal

vessels. While the needle may be inserted as
{’hyslologlc salt solu chown it 18 eatisactory and more conven
10/ lent to d rect it tonard the base of the penis
“n 13 used as the 1 elps below
diluent Without sedium eitrate tmny grav, whitish

flocenles of fibrin form mvarably and always adsorb
mdividual red cells This can easily be mistaken for
Aot lutmation by the unwary

mergency Vein —Venipuncture n the average mn
;Imdual 13 easy and safe provided a few basic precau
1085 are observed In some cases, however, 1t 13 difficult
Or impossible These 1nstances are probably encountered
more frequently m treating the war easualhities Since
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bittle casualties are males, mtrayenous medication or 1n
Tusions can eventually be given through the corpus
cavernosum of the pems Malcom T Phelps? (ki Reno,
Olla ) deseribes a procedure first presented by Shaw
m 1928

TECm 11c—A site 15 selected over the corpus eavernosum
Wlile the pems 1s held firmlv, the needle 15 inserted obliquely
through the shan and Buek’s faseia mto the corpus cavemo
sum, with the pomt toward the base Ordmnarlv blood can
not he aspirated when the needle 15 i place With a httle
carc there 1s no danger of puncturing the urethra or dorsal
vesxls Shightly more pressure 1s needed for injection than
m ordinarvy intravenous infusions owing to resstance of
fihromuscular tissue, but rate of flow mav be as rapid as m
other intravenous youtes Irrtating solution should mot be
used becanse of risk, of a chrone cavernositis, but this method
1~ 1deal for both blood pla.ma and etrated blood

This ronte 1s not recommended 1f subentaneous veins
are accessible Although the field 15 hmted, 1t 15 en
cournging to kmow that there s alwavs an “available
vem’

{mproved method for admumstration of hwman plasma
and whole blood 15 deseribed by M D Willeutts nd
R A Hiels? (MC,USN) The ordimary grauty flow
equupment 15 defective beeause 1t does not provide for
1amd administration of fluids 1s wasteful of pure gum
rubber and reguires specialized cleamng processes 1o
aoid pvrogens Substitnte admimmstrabion nmts made
of cellophane do not meet all reqgmirements of depend
ability, practietbiity and economy

The authors’ equipment (Figs 47 and 48) obviates
these disadyantages Cleaning and sterilization are essen
tindly those required for preparation of an ordinar
syringe An operator with two of these sets may continu
ously adminster plasma by miving several umts with one
outfit (changing vpeedle and adapter only hetween pa
tients) and having that apparatus promptly disassem
bled, cleaned boiled and reassembled while he works

¢ ) BSouth M J 851031109 December 1942
{3) U 8 Mav M Bull 41 %13 16 January 1843
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Fig 47—Appumatus for adminfstration of plasma by i pressure coirse
fnloer vnbl inmde plasma container Fine flter dik ls mside the fat
‘ﬂkehte contamer ghown in the hme Minmmal rubber tubing used, Afr filtra
fon s not essential S dearm syrnge w excellent but in field work may

placed by glass adapter and pinch clamp All tubing comnections are
frowred. Tublng 4s sligntly longer than necessary but after severdl uses
boypretched tipg should be cut off This set may be attached to 8 2 000 ¢c
e and 2 seties of plasma umits admm stered to eicht patlents by
‘manging adapter and needle only Bent wire clothes hanger or gauze strip
T be used to suspend flusk 1 om operator s neck Rate of flow is cont nllel
qutpm oy AP, or degree of air pressure Pyrogen problem fn infuston
pifest ot obriated " and " cleaning ~preparation and - stenllization _are

rapid { plasma when
S speed may be desirable
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with the second set The number of infusion sets required
15 governed more by the number of operators avallable
than by the number of plasma umts to be dispensed A
further advantage 13 that a small needle mav be used
and any desirable rate of flow still obtamed by increas

Fig 48 —Appa atis fo admi 1t ation f wkole blool strainer naide fla k

not visiwle line filter not r quy d T) s type of equ pment supplied routinel?

throush ut a mobile taff of 140 dociors geri us difficuities have not
been encountered

g, the pressure developed above the hqud When high
pressure 1s used to speed flow through a small needle
the rubber connections must be well seeured Universal
adoption of this method would faeihtate mtravenous
admimstration of all fluids and save great amounts of
rubber
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Hemo Irradiation —Blood Irradiation (hnott Tech
me) 1n Acute Pyogenic Infections —The method of ir
radiating human blood consists of withdrawmg and
aitrating venous blood and rmmediately returning it n
travenously through a closed svstem contamming a Knott
irradiation chamber at which point tense ultraviolet
irradiation 1s apphied The amount of blood used (pre
determined according to approsimate body weight and
rarely excceding 300 cc ), the time of exposure (optimal
Iy 10 12 seconds in treatment of acute pyogeme infee
tions) and the wavelengths and intensity of the speetral
energy used form the basis for estimating and man
tammg a relatively constant dosage

George Miley5 reports 151 cases of acute pyogenic m
fection treated at Hahnemann Hospstal, Phnladelphia,
in three yjears Clinteal response has been excellent

There was rapid subsidence of toxic svmptoms with
subsequent recovery 1n all of the early eases, 1ll but one
of the moderately advanced cases and some of the ap
parently moribund cases Other beneficzal phyvsiologie
effects e g, bacteriaidal effect, vasodilation venous oxy
gen mcrease were also observed

No case of acute pyogene mfection uncomplieated by
septicemua, after recerving ultraviolet blood irradiation
therapy, has progressed to septicermia

The Knott technie must be considered a method of
applyin, ultraviolet energs intravenously The earlier
1t 15 used, the better the results It 1s essentially a
hosputal procedure It requires careful traiming in 1its
use and, properly admimstered 1s without harmful
fter effects It offers more to the patient than any other
therapy known

To control infection it 1s the obvious method of
choee m cases of acute pjogenic mnfection 1n which
ehemotherapy has failed In general, whenever a bacter
tedal, detoxifying or vasodilating effect 15 needed, as

—_

(5) Am I Burg 7 443560 Sertember 194
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well as such other effects of ultravolet as inereased abil
1ty of the blood to absorb oxygen and inereased general
tesistance the Knott techme of ultraviolet blood wrra
diation therapy 15 indicated

In five years experience with hemo wrradiation aceo™d
g to the Knott techme, Henrv A Burett? (New Yorh
City) treated over 400 patients having a varety of con
ditions anfectrons of various linds systemic and Te
~lonal, including the eye e has used the method m
30 eases of asthma and 60 of arthmtis rhenmatod, m
fectrous and osteo arthritis In all about 35 different
conditions have been treated

Long before the Knott technie of hemo 1rradiation was
mtreduced, ultraviolet spectral emergy had proved to
be a therapeutic agent of pre emimence 1n richets, mfan
tile tetanv, extrapulmonary tuberculosis ervsipelas
Inpus vulgans various slin conditions, ete

By the Knott techme the scope of therapeutie usefal
ness of ultraviolet radiation has been conmderably m
creased so 23 to include bacteremas, toxemias, peritom
tis thrombophlebitis and other serious infections i
which the operator can now antiaipate prompt and effee
tive action even when sulfonamde therapy and ordmary
transfusions fail The method rases the general reswt
anee of the mdividual dimimshes toxemia rapdly and
stimulates the healing forees of the body It 1s safe and
causes no untoward reactions It ean be used to supple
ment other recognized measures operative and medical,
buf 1 1ts own right 1t 15 1 mensure which will often effect
a cure when all other therapy has farled

“ane lustrative cases are offered s evidence of the
wnusual therapeutie properties of this method

George Miley? (Hahnemann Med College) used the
Knott techuie of ultratiolet blood wrradiation therapy
for goute thrombophledbitrs ;n 13 consecutive cases with
highly satwisfactory results

(3) Am 2 Sug fl1 3 Jul 1013
(4) 1bid 60 354 360 J ne 1943
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Rapd disappearance of pun and tenderness was ob
served, nsually 1 24 to 48 hours following n single blood
wwrradiation A drop to normal of abnormally lugh tem
peratures, when present, ocenrred 1n 48 to 72 hours In
12 cases the edemn subsided completely in 13 to 15 duvs
In the thirteenth case marhed induration was associnted
with edema and neather had disappeared when the pa
tient left the hospital on the eighth postirradittion day
Complete 1hsence of untoward effects was evident mn il
Datients treated

Tive cases were good examples of failure of sulfona
mides with Ioeal heat bed rest and elevation of the in
volved extremity to eontrol thrombophlelitis, four re
ceived only ultraviolet blood irradiation therapy and
bed rest three had failed to respond to loeal heat, bed
Test and elevation of the extremity, wnd one showed no
effects 1n 50 dnvs, after four therapeutic nerve blocls
to influence the process Apparently, permanent m
Aurative damage had occurred

BONCS

Rate of Absorption and Callus Strmulating Properties
of Cow Horn, Ivory, Beef Bone and Autogenous Bone —
Charles W Hughes’ (Liovola Univ, Chicago) made his
€xperiments on dogs and rabhits He found that m long

ones foreign substances located mn bone cortex are
absorbed slowly Substances in the medullary eavity are
absorbed more rapidly and materials which are extra
cortieal m position are absorbed most rapidly Absorp
tion of the extracortical portion of autogenous and beef

One pegs 15 perceptible after one month The same 15
Perceptible 1n avory (not boiled) pegs after six months
and m cow horn pegs after nine months

When the amount of callus formed around an autog

(5) Burg Gymee & Obst. 78 665 671 Jume 1948



188 GLNLRAL SURGERY

enous peg, s considered as a umt, there 15 one third
more callus around 1 beef bone peg and one half more
around mory or cow horn pegs There 1s no firm nmon
between avory or cow horn pegs and the host bone
Microscopienlly, 1t appears that there 1s definite bony
union between the autogenous or beef bone pegs and the
host bone Thus, beef bone 13 a much better substitute
for autogenous bone grafts than »orv or cow horn
Osteomyelitis —Clarence DenmisS (Unwiv of Minne
sota) recommends prolanged dependent drainage with
lucite drawns wn the freatment of chromc osteomyeliits

Fig 49 —Lucite draln 1 em In external diameter and 7 mm _infernally
length varies. At one end is a flance 18 mm in diameter in which holes
are drilled Drains are inserted to allow depend nt deainage of osteomyelitic
cavities regardless of wheth r patient 1a recumbent or upnht Fiange of
anteror drain is Pent to be parallel with skin A stawnless steel wire passes
through both drains 21d ley and is anchoted to each flange

The most satisfactory use of these dramns 15 1n osteo
mvelitis of the tia in which 1t 15 possible to mamntam
dependent drainage regardless of whether the patient 19
recummbent or wpright In the first case m which the
method was tried the drams were mserted as shown in
Figure 49 and subsequent cases have differed from this
only 1m mmor detaily

TecuNic—The shin and <oft tis nes over the anterior sur
face af the fihia were incised the hone was opened anteriorly
nto the pocket, and most of the bonv roof of the eanty was
removed At the eaudal end of the cawity, a % dnit
was used to penetrnte the bone straight back, and the gradu

(6) Surgery 18 800910 June 1243
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ated diameter troeirs of Wangoustans <et for drunage of
lung abseess were pushed through the <oft tissnes and shin
posteriorly until a farge enough troear was reached to pevmt
placement of a lucite drain from helund It was quekls learned
that the head of the drun must e about 4 mm awav from the
shin at first, to prevent pressure jrritation from postoperative
swelling of the ealf muscles The anterior draun site was ex
poced by exeivon of n dich of <hin nnd =oft tissue 1 em 1
diameter and a hole for the drun was dnlled upward and
backward at an angle of about 4% degrees The head of the
anterior drain was placed 1 hot water and bent to lie parallel
with the shan on msertion The hone ervity was loosely paeked
:]mh drv gawre, which was withdrawn dunng the next few
X\

To secure the dramns in plaec stmnless steel or silver wire
was passed through the lumens of both drains and anchored to
the flange of each drain Bumal of the cnds of the wire 1 a
hole of the flanges prevents eatelung of the dressings on the
ends A plaster east was applied leaving a wide margm to
faciitate change of dressings without contammation As soon
as the soft tissues were healed (1n about two wecks), the cast
was removed and full actiuty allowed Dauly wrngation with
Dalin g solution was used to Leep the druns open in most
caseg

Twelve lesions 1 11 patients were treated mn this
fashion In general, ome or two drams were placed m
each bone pocket Apparently complete healing oceurred
m four patients, franl failure resulted mn two and five
are still under treatment Three of the latter offer defi
mte promise of ultimate suceess In one case the druns
were removed too recently to allow certamty

One of the failures was m disease of the humerus m
a fat museular girl 11 1n whom the drams counld not
sabisfactorily be held 1n place they probably were not
broperly nserted Healing tool place later under chemo
;heram In the other falure the disease nvolved the

ower femur and the bone was of such poor quahty that
(‘)‘Demngs for msertion of the druns were made with the

mumb nail The bone has become strong enough to per
mt the use of the leg and all pain has been reheved, but
g;otf}:lie drainage persists after 30 months and removal
e drun 15 not tolerated Striking relief of the dis
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comfort and ache of elironie osteomyehitis was observed
after proper placement of the plastic drains

The proper period during which drains should remam
in place has not been settled For the larger bones 1t
wppears Wisest to shorten or remove dramns onlv when
roentgen evidence mdicates healing <t the end of the
drun In the tihia, this has meant about 15 months of
drammage

Tumors —Lows Lachtenstemn and Ilenry I Jaffe’!
(New York City) studied 10 central and 5 peripheral
chondrosarcomas of bone and reviewed the evtology of
the bemgn growths (27 solitiry bemign enchondromas
and 50 solit1ry osteochondromas or osteceartifaginous
evostoses) from which chondrosireoma sp often evolves

Chondrosarcoma 1s distinct from osteogenic sarcoma
of hone The former develops from full fledged cartilage
and the Iatter from more primitive tissue, the bone
forming mesenchyme Some chondrosarcomas show large
arcas 1 whieh the mterecllular matnx of the fumor
cartilage has become hevilv ealeified or ossified, and 10
some osteogemie <arcomas cartilige 1 considerable
amounts may be formed in the course of osteogenesw
from the primitive mesenchvme Howeser chondrosar
coma never shows tumorous ostemr] tisue and bone
evolving from a sarcomatous stroma directly such as onv
always sees somew here 1n osteogeme sarcoma, no matter
how much cartilage 1t contams

Compared with osteogeme sareoma chondrosarcoma
15 less common, appears at a later age (on the average)
runs & much slower course and, especially 1f given rad
cal surgical treatment at an early stage, his 2 wmuch
better prognosis, smnee the tumor has usnally not yet
metastasized at the time of 1mitaal surgieal intervention
BEven when the tumor 1s inadequately extirpated, 1t
tends to recur only locally one or more times before
estending to the tributary vemns or the lungs Local
trauma does not seem to be a factor m the mitiation of

(7) Am J FPafh 19 33§89 July 1943
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chondrosarcomn or 1 malignant transformation of en
chondroma and osteochondromn

A central chondrosarcoma begins n the nterior of
1 bone and a peripheral one 1 the eartilaginous eap of
an ostecochondroma It 1s 1n the latter and those central
ones which have clearlv evolved from benmign enchon
dromas that one finds, at least i the earhier stages of
evolution of the lesion heavy caleification or ossifieation
of large parts of the intercellular matrix of the tumor
cartilage In other chondrosircomas the relevant neo
plashic tissue 1s hlely to consist, in the man, of com
pacted 1slands of cartilage with hyaline matrix, though
if the chondrosarcoma 1s bull 3, are1s i which the cart:
laga 1s softer aud my<omatous and perhaps ever necratic
may also be found

Although 1t 15 true that the histologic preture of a
Particular lesion (irrespective of ats gross appearance)
does not have to be erudely nd obviously sarcomatous
to mdicate chondrosarcomn, 1t 1s a mistahe to suppose
that to make a diagnosis of chondrosarcoma on 1 histo
logie basis alone 1s often dufficult 1f not impossible Even
i the early stages of a chondrosarecoma one will find, 2t
least 1n seattered fields, 1f adequate material 15 examined
subtle but tell tale evidences of cytologie aty pism of the
eartilage eells which will betray the malignant character
of the lesion A cartilage tumor should no longer be re
rarded 1s benign 1f when viable and not heawily caler
fied areas are examimed 1t shows even 1n scattered fields
(1) manv cells with plump nucler, (2) more than an
oceasional eell with two such nueler and especially
(3) any gant cartilage cells with large single or multa
ple nueler or with clumps of chromatm The prevalent
tendency to “underdiagnosis” of chondrosarcoma In an

early stage of malignanes can be overecome by observing
these eriteria
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Mimmal requirements for fracture treatnient arc dis
cussed by James J Callahan? (Chicago) Roentgen
esamunation 15 essential and the 1deal individual splint
15 the plaster of paris cast

Several basic principles must be adhered to (1) Ap
proximate distal to proximal fragment (2) Consider
normal weight bearing line, 1¢, from the anterior supe
rior spme of the 1hum throu,h the middle of the patella
and between the first and seeond toes (3) Do not permit
posterior or medial displacement (4) Mamntaun earry
g angle 1 fractures of the humerus (5) Do not try
to hold a fracture in correct position by pressure, be
cause of danger of soft tissue necrosts ind of delayed
unon or nonunton (6) Keep mn mund that traction is
far more important than mampulation and that many
eomplications result from manipulation and not the
aceident itself (7) Use moleshin adhesne plaster or
sl eletal traction

Fractures of the humerus should be placed mn ex
tension with the arm 1n supination except impacted
fractures of the neel fractures without displacement
and supracondslar fractures The last are immobilized
m a cast includimng the forearm, wrist and hand Frac
tures of the upper third of the forearm are placed 1
supination and right angle flexion with cast extending
from metacarpophalangeal junction to mdarm, of the
middle third 1n midpronation and supmation 1nd right
angle flexion at the elbow of the lower third, mn pronz
tion If traction 1s necessary, the sheletal type 15 m
dicated

All fractures of the femur from nee! to supracondslar
arer reqmre traction with moleshin adhesive placed
Interally on the leg and secured by elastie bandage The
maximal amount of weight should be used early while

(7) Mlivols 3 J B3 3134 Januvarv 1943
192
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the moleshin has maximal adhesnve qualities and shin 1s
m good condition, weight can then be gradually re
duced
Fractures of lower leg meluding tibia, anlle and foot
are immotilized 1n & east When traction or mampula
tion 15 necessarv to reduce the fracture, a posterior mold
cast should be apphed If traction 1s necessary, the
sheletal type should be used
Speaial rules are given for using sleletal traction
(1) It should not be mserted within G mn of a simple
fracture or compound fracture will result, except where
2ot mtervenes (2) Distraction frequently causes de
layed umion or nonunion by pulling the bone surfaces
apart (3) Pes cavus or contraction of the plahtar faseia
should be avorded (4) No dressings are applied around
the pins, wires or hooks, as they encourage infection
2nd dramnage Site of election for msertion of sl eletal
traction 1n the leg 15 the os caless, the pin beng driven
n from medsal to lateral side away from posterior tibal
vessels Kirschner wires or small Stemmann pins are
inserted by drilling into the tibial tubercle Sheletal
traction 1s never nserted 1 the supracondylar area be
cause of proximity of hnee yoint A large serew 1s used
for traction through the greater trochanter into nech
and head of femur for 1cetabular fractures m which the
e2d 13 pushed through, resulting in central disloca
tion or perforating fracture
In the upper extremmty, Kirschner wire 15 imserted
;bout 11 proximal to the heads of the metacarpals
tocr traction on the forearm and arm, 1t 15 important
o insert the wire from the ulna to the radiwus so as not
boﬁils: the ulna For the elbow a hook that cam be
thr:u hat any hardware store 1s nserted into the ulna
OIeera{’; a dnll hole about 1% in distally from the
molesklon Traction 13 then applied n this area with
xt nﬁ(m the forearm for flexion or extension
by rcs}t‘ lVe per cent of pelvic fractures can be treated
2t bed with a board under the pelvis If com
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pression 1§ required, 2 shing ean be used having 8 seat
that can be dropped for tailet purposes In upward dis
placement of the entire mde of the peluis, straight leg
whesive traetion should be applied

Instead of the Taylor spine brace for compression frau
tures of the vertcbrae Callahan suggests a brace that
will immobilize from the sternal notch to the symphysis
pubis to prevent forward flevion, and a chair back brace
to present lateral rotation or motiwon, thus ehmmatng
the deformity that frequently occurs after an excellent
reduction

Paratrooper Fracture —In two jears’ obseriation of
the fractures occurrmg among parachute jumpers, oF
“paratroopers,” m trammng at Fort Bennmng, Ga, Wi
liam J Tobin8 noted a number of fractures of the pos
tertor artieular margin or “postersor lip” of the tiia
(Fig 50) Those orcurring alone constitute about 12 per
cent of the total fractures At least another 4 per cent
eonsist of fracture of the posterior hip of the tibia asse
cyrted with fracture of the mternal or external malleolus
At times the fracture of the postersor Iip oecurs with
bumlleolar fracture, formmng the trimalleglar fracture
ot the ankle jomnt

Usnally the fracture ts not severe No case i the ser1es
studte 1 roquired open reduction Undoubtedlv, the lugh,
tight fitting boots worn by the jumpers explamn this
The astragalus 13 not pushed back appreciably, and con
sequently the posteror hgamentous structures, while
stretched and partinlly torn are not completely wepa
rated

An mteresting obsersition has been that the jumpers
often “reach for the ground” when about 20 ft from
it A a result the foot 1s in plantar flesion The foree
of 1mpact with the ground can be rompared to that of
4 man ranning and then Jjumping from a platform 12 £t
hgh With the foot 1 plantar flenion, the posterosu
perior articular surfaece of the astragalus which presents

() Arb Surg 46 78078, May 1949
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this structure « most narrow fransverse dimeter, 15 1n
eontaet with the arfieular surface of the tibin In tlus
position 1t 13 less Grmly loched than m dorsiflexion, and
the postertor articular ligament 1s relaxed henee hittle
or no support 1s presented to the force transmitted up

PR YR Y

wt\‘f i3 )J.
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pRt,
Pig BO—Typlcal fracture of postemor Mp of tibiz which ususlly occurs
alone no appreciable separation of fragments
;I;r;:;glh the long axis of the foot through the astragalus
of the ﬁwetr' end of the tibta The result 15 a shearing off
Whe&OS ertor articular surface of the tiba
alone or er the fracture of the postertor lip oceurred
ment con‘vlth a fracture of the external malleolus treat
of Foun S15tS 10 1mmobilizing the jomnt for an average
~ * Weeks in a shin tight plaster cast with a wall ing
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.
non attached Incomplete fractures required less time
than those m which separation of the fragments had
taken place Jumpers with uncomplieated fracture of
the posterior hp nere alloved to return to jump framming
after an adequate period, seldom under three months
Men with trimalleolar fracture were recommended for
7 permanent nonjump status

Apphances—Earl I McBride® (Ollahoma Umv)
recoramends use of a plated osfeoperiosteal graft i the
presence of chromeallv infected tissue, delayed umon,
nonumeon with loss of substance and a5 shding graft
nonumion of the tia When the osteoperiosteal graft 13
squarely covered by a smooth, flat vatallmm plate and
gently but firmly squeezed to 1ts bed on the bone frag
ments by the usnal screw fixation, nerther absorphion
nor necrosis oeeurs On the contrary, the overlymg sup
port protects agamst erowive mfluences and the firm
contact of the graft with its host bed promotes permea
tion of budding vessels and prohferating osteogenic
cells

Tren uc ~In compound fractures, preoperative prepard
tion should wclude attention Yo chronie scars, smuses and
uleerations  The 1nemon for exposure of the nnumted fra%
ments should avoyd sear f1 sue or bealed sinnses as widely 29
possible The graft 15 best taken from the tiwa In a prent
ously mfected field when the graft 1s tahen from one of the
fragments of the tiba there shonld he tno carefully separated
mmsions The gratt should he taken first to provent contarmnd
tion or the instrumentation <bould be dinded one for eah
field The eraft 15 cut thin and acenratelv with o <aw and 2
thin osteotome 1t should be shghtly longer and wider than
the plate and of uwmform thicl ness Instead of cmpping tf
endw: e with 2 clsel placed on the fat surface of the tibw 1t
15 preferable to retraet the museles from the lateral marain ¢
the tibia and start the elusel or bone saw about %o 1 below
the crest By being cut transver elv at thus depth parallel with
the anterior surface of the tihia the graft remams fiat snd
docs not enrl up Betore cuttin,, the bone laterally, the size of
the graft should be outhned on the antemor surface with the
osteotome, dnving 1t %16 in deep

(3) 3 A M A 1°165 65 Fer 1942
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The extent of readjustment of the fragments depends on
the nature of the malumon or deformity The periosteum of
the fragments should be carefully clevated and conscrved If
possible, the intervening fibrous tissue and callus should not
be exeised or disturbed Loeal triumn <hould be as mild as
posstble, espeaally shen chromeally infected sear tissue pre
vals The surface of the cortex of both frogments is evenh
flatiened as n receptine bed for the graft which is then spanned
across the fibrous gap and smoothly fitted to ats hed In the
tibia, the praft 1s plated preferabls to the lateral aspeet of
the bone Good musele covering should be sought m othcr
bones In compound fractures, when an inflammatory reaction
mav occur, the wound 1s dusted and gll raw surfaces are
rubbed with a half and half micture of powdered sulfathinzole
and sulfanilamide

he retracted pemosteum of the host fragments s evenh
brought, up over the shightly extended edges of the graft and
over the plate as much as possible to seal in and protect the
graft Plaster immobilization 1s apphed In four to six wecks
regeneration of bone, 1n addition to the sustaining adequacy
of the metal plate, affords passrve and agetive motions 1n un
complicated eases The plate need noet be removed after union
ualess there 15 wrritation

The method was used 1n 17 eases Umion was obtained
mall Osteogenests, as followed by roentgen examination
compared favorably in rapidity and quality with that
which mght have been expected from a full thiclmess
graft The rapid ossification of the mtermediary tissue
between the ununited fragments made 1t seem unneces
sary to remove this tissue

Ernest H Bettmenn! (Wiite Plams N Y) uses a
Zlelhod of femur traction unth foot rest which averds the

Officulties mherent mn sl eletal or shin traction and
ubtlizes the condyle region of the femur as a workmg
pomt This cone shaped region with the erest of the
conélsle laterally, the upper patellar margm anterorl,
"“I‘ the popliteal fossa posteriorly forms a triangle on

“ ltll:h an even pressure nd pull find safe anchorage
t‘;‘n out involving distal jomts The method offers the
\ue?mg tadwantages It exerts a steady pull above the

o
~\J_ mt by a errenlar grip which 18 automatiealls
) J Bne & Soint Sure 1ot Apml 1843
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tichtened when traction is mereased, the foot 1s plaeed
comfortably m an adjust ible foot rest, preventing faulty
position and deformities, and the apparatus can be
apphed and removed 1mmediately 1n patients of any age
who require traction of the hip or femur The apparatus
shown 1 Figure 51 15 deseribed

APpAtATUS —Two duraluminum bars 20 1 Jong (1), eross
mng 6 1n_below the proimal end to form an sec tong device,
are fitted with two padded aluminum pads (2) These pads,
connected by two pars of straps which buckle to them fit
closely to the distnl end of the femur and, beng shaped 1n
senmerrcular base form 2 tight condylar rest A cord eon
neeting the distal arms brings them together more with

Fi= 51 —Tract on adiusted

creasing weight pull nd thus eanses 2 proportionad tighten
mg of the pids This 1s folloned bv adjustment of the foot
1est, consisting of a eross bar (3) which gldes at right angles
to the traction pull and 1s adjustable on the traction arms by
serew deviees with priots (34 and 3B) A sole mece (4),
allowing horizontal and up and down motion on the bridge by
three serews which ghde 1n slots (6), cuarantees proper foot
poution An adjustable leather band (5) supports the ealt

This tutomatic ‘1ee tong” method has been used
15 cases of Legg Perthes disease, 1n 3 cases of coxitrs
with flexion contracture, 1n 2 of spastic paraplegia with
drop foot, 1 8 of low back pain with arthritic changes
or seiatie syndrome and m 2 of involvement of the hip
m (Gaucher’s disease
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The apparatus has been applied with traction from
610 15 1b, for three davs to four months, during which
time the traction has been hept on constantly, or re
moved daily or weelly for additional therapy or exam
mation Most patients were children between 5 and 16
A group of adults with low bacl pamn has alse been
treated with this method

Kenneth M Lews and Lester Breidenbach (Bellevue
Hosp ) and Otto Stader® (Ardmore, Pn) present the
Stader reduction splint for treating fractures of the
shafts of the long bones This splint mkes early trans
portation of the patient possible, which 1s ymportant
bombed areas and m ervil or military surgery It 1s sim
Ple to apply, and correction of malposition of the frag
ments 18 possible 1n all three planes of space even up to
the time of fibrous umon Early weight bearing and
continued use of the contiguous joints are permtted
aud urged, thus preventing muscle 1trophy and stiffen
g of the jomts After treatment 15 reduced to a
Mimmum, as musecle strength 1s retamed and joint fune
tion carried on Seepage round the pins has sometimes
been observed between the fourth and the sixth week
It 1 usually due to galvamsm, not to infection, and 1s
not an mdication for removing the pins unless accom
pamed by signs of inflammation It has been largely
overcome smce the pin bar was made of plastic mnstead
of metal

Sinee 1937, 20 patients have been treated by this
method Results have been umformly good Inm three
gatlents, infection around one or more pns oceurred,

ut promptly subsided when the pins were removed

No osteomyehitis Las been observed except 1n the femur
oL & woman, 84, who should not have been selected for
atral of the method The splint has been 1 ept on until
union oceurred, and this has varied from 8 to 16 weeks
,‘rﬁzg‘l‘:dﬂf -—I:l‘he meclz):uncal features of the reduction splint
T N : 1gures 52 and 53 The stainless steel pins (A)
0, Sorg 116 623 €36 Qctober 1942
T
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tightened when traction 15 increased, the foot 15 placed
comfortably 1n an adjustable foot rest, preventing faulty
position and deformities, and the apparatus can be
applied and removed 1mmediatels mn patients of any age
who require traction of the lup or femur The apparatus
shown m Figure 51 15 deseribed

Arparatus —Two duralummnum bars 20 1 long (1), eros
g 6 1 below the proximal end to form an 1ce tong device,
are fitted with two padded nlmmmnm pads (2) These pady,
connected by two pairs of straps wluch buckle to them fit
closcly to the distal end of the femur and, bemng shaped 1n 3
semicireular base, form 4 tight condvlar rest A cord con
neeting the distal arms brings them together more with

Fig 51 —Traction adlusted

creasing weight pull and thus etuses a proportional tighten
g of the pads This 15 followed by adjustment of the foot
rest, consisting of a cross bar (3) which ghdes at right angles
to the traction pull and 15 adjustable on the traction arms by
ccrew desices with priots (34 and 3B) A sole pece (4)
allowing horizontal and up and down motion on the bridge by
three screws which ghde 1n slots (6), guarantees proper foot
posttion  An adjustable leather band (5) supports the ealf

This automatie ©1ce tong” method has been used m
15 cases of Legg Perthes disease, 1n 3 cases of cowmtls
with flexion contracture 1n 2 of spastic paraplegia with
drop foot 1n 8 of low back pamn with arthritie changes
or seiatie syndrome and m 2 of mvolvement of the hip
m Gaucher’s disease
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be introduced 1nto traumatized tissue, which 15 often
devitahzed, the musele groups would have a greater
purchase on the bone fragments, by virtue of the ful
crum produced by the instrument, and tlas would throw

e, - S

Fig 6 and Fig 3 (imset)

g;eater stress on both the mstrument and the fractured
e, and 1t would be more dafficult to reduce the frac

ture Successfully because of the muscular action on the
extremities of the bone
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410 made of a speaial alloy which resists corrosion when em
bedded 1 tissue The sharp end 1s similar to the end of a tro
car, winle at the othur ¢nd there 1s & tat surface for the <et
serew of the pin handie In applying the mstrument, the pios
are placed through the desircd holes 1 the pin bar (B) and
loched by a sct serew (C) Fhere are four holes (A) 1w cach
pin bar, the two extra oncs bung tor the purpose ot <election

If there 15 a short fragment on one end of the fracture, it
may be necessary to use the two pin holes nearest to each
other, while on the long fragments the pn holes farther away
from cach other may be desired The two pins, when mserted
through the pin bar, form an angle One of the pin assem
ghles (Pin and bar) 1s placed above the fracture and another

elow

The two pin bars are bridged by the extension bar by means
of hinge boits (D) nserted through the large central hole i
the pin bar and tightened by means of nuts (E) To overcome
over riding of the framments the extension bar (F), whch 13
m effeet a turnbuckle 15 activated by a wrench so as to canse
the pin bars to travel away from each other

By manmpulation of the <crews {H) which contact {he pin
bar from above, accurate alimement of the fragments mn the
mediolateral plane ean be accomphshed Nut E should be
shghtly loosened before the adjustment 1s made

By mampulation of serew 1, each pin bar assembly and frag
nﬁent can be accurately alined 1n the anterapostenor relation
ship

After the adjustments have been completed and checked
roentgenographieally the lock nuts (@) on the extension bar
are tightened firmly against the hinge bloek (L) This lochs the
Instrument for extension and rotation The nute (E) on the
lunge bolt (D) are now firmly tightened and the set serews (I)
are firmly set, which lochs the remander of the instrument
The reduction instrument then asswmes the role of a sphnt

To reduce the werght of the nstruments, most of the parts
are made of duralumin, the parts absorbing great stran are
made of stamless steel

The pmn assemblies are placed as ncar the estremty
of the bone as possible for the following reasons The
first prineiple 1o treating a fracture of the shaft of 2
bone 15 to correet over mding As the muscles causing
over riding mostly have thewr origm and insertion at or
near the bone extremities 1t seems logical to nactivate
them at these pomts There are sertous obyections to
placing the pins mear the point of fracture They would
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The <ccond pin 18 mtroduced m the # une manuncr while an
sssictant rmees the pin bar about 35 m abune the <hin sur
face The second pin ns=embly 13 thin placed e poaition
When the four pins arc i place, they are loched waith the
emall hexagonal wrench by ret screws in the wnd of each
n bar

To apply the extension bar, ndjusting serews ¥ and I are
unscrewed so they will not atcrfere with shpping the exten
<1on bar onto the pin hars Lock nuts G on the extension bar

Fir

54~~Ping and pin bars in place extension bar ztout to be applied

:;teagoosened to faeilitate extension or contrachion as well as
i “lon From a strietly mechanieal pont of view, there 15 o
o ﬂth‘vhy, if there were 2 m of over niding 1n 2 given frac
Sllp‘ome e}tensmn bar could not be adjusted so that 1t wonld
with the tﬂ‘e P bars vath this degree of over riding present
then th: lt lsa of then proceceding to overcome shorteming and
be "'QVQ{]Of al]’ types of displacement However, much time ean
and may \lx i e operator grasps the pin assembly 1n each hand
sible be‘éﬂ-” 'Y Overeomes as much of the over mding as pos
Tally T e applymg the laterl extension bar In this wav

Per cent of the redtietion maneuvers will be accom
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Careful shin preparation 1s essential, and the same
surgieal aseptic safeguards should be observed as 1n an}
surgieal procedure on bones The splint should be ap
plied only 1 the operating room and sterihization 1§
necessary

Tecmnic —As a general rule the upper pin assembly 15
placed first One pmn 15 placed 1nto the pin handle or 1t 2
tlexible shaft drill and tightened firmly nto place with the
set seren The pin 1s mmtrodueed through the desired hole 1n the
pin bar, and then this assembly 1s held 1n the nght hand W ith
the left hand, the pomt for pin no 1 to enter 18 accurately
determined Steadying the arel with the shin stretched toward
the fracture by the lett hand, the nght hand ntroduees the p2
and by firm, steady pressure forces the pin through the shin
and soft tissues onto the outer eortex of the upper fragment
of the bone

By firm pressure and rotation, the pin 1s firmly seated 1nto
the onter cortex Then, by deep palpation on the medial s1de
of the limb the upper fragment 15 steadied while the pin bar
18 brought wnto parallel alinement with the long axis of the
upper fragment by shghtly altering, 1f necessary, the angle of
Introduction of the pin which up to this point has only been
seated After the upper fragment and pm bar have been
brought mto parallel alnement, continued pressure and rott
tion of the pin handle will introduce the pm through the outer
cortex, through the medullary eanal and then through the 1nner
cortex  Care should be exercised so that the pin pomnts def
nitely emerge through the nner cortex This can be 2cef
tamed by a gradual release of resistance as the pm pomnts
start to emerge, as well as by deep digital palpation, whieh
wil frequently reveal the pin points through the mnner cortes

Tnsertion of the pins s difficult in some 1mstances, espectd Is
where the cortex of the bone 1s unusually thick Dnlling 2 bole
with a bone drill shghtly less i diameter than the pos to b¢
used will overcome the problem The pm 1s then introduced
through the tract of the dnil

When using & dnll 1t must be passed through the pin block
so that the hole wll assume the proper angle The dnll should
seat well into the distal cortex and when the pmn 1s mserte
1t should be foreed nto the opposite cortex by pressure an
rotation

‘An alternate method 1s to nsert the pin mto a Magouson
motor dnven dnll handle adapted to recewve the pin o pre
Limmnary dnlling 18 required, but eare must be taken that the
pin 1s not dnven too far through the distal cortex, 1f 1t 15, i
may be withdrawn to the proper depth
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a rimd technie of thorough dibridement and flushing
15 followdd, dirty mstruments and drapes are disearded
before repatr 15 done (3) Wounds are closed only 1f
they have been seen before or during the eight hour safe
period and 1f no tension 1s present (0) Sulfamlamide or
sulfatliazole 15 sprnl led about the wound before clos
ure (7) After reduction a snug plaster 18 apphed

Several patients had lost so much shin that closure
was mmpossible, 1 wineh event Truetas suggestions
were followed When sufficient granulation tissue had
formed, multiple pineh grafts were apphed No infee
tion developed 1n the series Nonunton oceurred in a
compound ecomminuted fracture of the humerus in a pa
tient whose arm was caught between two freight ears,
causing destruetion of much of the bony substance and
soft tissues Amputation wis refused and he was tieated
by the Trueta method, with good cosmetic result With
a brace he can use his arm for minor functions All
tibia fractures healed the period of union varymg from
16 to 40 weeks

Frederic W Iifeld! (M C, USA) has used carba-
miude sulfonamide muztures m the treatment of 41 pa
tients with eompound fractures and other serzous trau
matic injuries After the surgical procedure proper was
completed, 16 oz of the powder was sprinkled and
Dached mto every part of the wound, the quantity used
depending on the extent of the lesion No attempt was
made to close the various layers of the wound The slun
alone was approximated by a perpendicular mattress
suture of sk

Application of the muxture to fresh contammated
wounds as a first ;id measure permts a long delay be
fore defimitive surgery Use of a solution of the mixture
for wrrigation and mmplantation of the powder permitted
Primary closure and healing of contaminated wounds

Influence of Sodwum Beta Glycerol Phosphate on the

ealing of Lzperimental Fractures —Louts Sperling

_

(1} Surg Gynee & Obst 64 7437 April 1943
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plished 1 30 seconds While the operator mamtains this post
tion (Fig 54), the assistant adjusts the estension bar to the
right length and shps the stud bolts () through the holes in
the pmn bar and then serews on the nut £ Before the operator
lets go of the pin bar asscmblies, the adjusting serews I and
H are snugly set with the fingers only

By properly mampulating the extension bar nut (F), the
necessary degree of extension 1s castly sccured Tius can be
cheched in many instances by deep palpation

Mediolateral alinement of erther segment 13 obtmned by
mampulation of adjusting serews H When this adjustment 15
being made, nut I should be slightlv loosened, after 1t 1s se-
cured, the nut 1s firmlv tightened Each segment can be manip
ulated 1n the anteroposterior plane by set screws I The patient
15 then moved to the roentgen department where final adjust
ments are phshed under f! pte guid: or by tah
g several films

The pins should not be put 1n place with the md of the fu
oroscope because too much exposure would be pecessary and
would endanger the patient and the operator, sterle surgers
15 impracticable in the x ray department, and accurate knowl
edge of the anatomy mvolved makes fluoroscopie gmdance un
necessary

An mmportant factor i treatment of the fractures 1S
to see that firm i1mpaction of the fragments 15 secured
As a final adjustment it 1s well to impinge shghtlv the
fragmented ends on each other By firmly settng all
adjusting serews, the entire mstrument becomes a splnt

Compound Fractures —Charles J Frankel and Rob
ert V. Funsten® report on 28 compound fractures of long
bones treated 1n 12 months at the Unnersity of Virgima
Hospital 20 with adequate follow up All patients were
seen within 8 hours, except one who was brought to the
hospital about 24 hours after a femur fracture Only
two were children

Since compound fractures of ward patients are han
dled by a changing house staff, supervised by a rest
dent a routme was formulated (1) Immediate splint
mg 1s done (2) The wound 1s sprimhled generouslv
with sulfamlamide sulfathiazole or both (3) Treat
ment for shoch 1s mstituted (4) In the operating room

3y J A M 4 10184 Dee £ 194
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group, much callus remained adherent to the membrane,
while this was not {he ease i the untreated group

The drug 13 apparently well tolerated by the exper:
mental ammal mn a dosage of wide range and scems to
stimulate and hasten the reparatne process and the
production of bone eallus Its elimeal trial 1s suggested

Pseudarthrosis —Walham T Green and Nathan
Rudo® (Harvard Umv ) deseribe the easc of a gurl, 7
who presented bowing tibial and fibular pathologie
fractures, and pséudarthrosis with newrofibromatosrs
Pathologic exammation revealed intra osscous neuro
fibroma ag a factor 1 production of the fractures and
I retardation or presention of union

In eases of “congemital pseudarthrosis” the patient
should be exammed for stigmas of neurofibromatosis
which nclude cafe au lait spots extra osseous tumors
and roentgen evidence of other skeletal defects In opera
tions on patients with “congenital pseudarthrosis” the
possibility that the process may be due to the presence
of neurofibroma 1 the area should always be considered
If neurofibroma 15 the cause of the pseuadarthrosis n
complete exeision of the tumor with local recurrence
may be a factor in nonunion

SCALP AND SKULL

Skull Fractures —Donald Munro3 (Harvard Umv)
Presents an analysis of 218 cases of all tvpes of com
pound fractures of the shull

our prineiples are fundamental 1n the surgieal treat
ment of these fractures All wounds must be completely
debrided within 48 hours of mjury or not operated on
until entirely healed for si< to eight months No patient
should be operated on until he 1s out of surgieal shoek
&hls general condition warrants 1t After diagnosts

(2) Arch Sup 466 0651 Mav 1943
©3) New England J Med 98 3 45 June 10 1043
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W D Armstrong and Sidney Intow? (Unn of Manne
sotn) state that there 1s no conelusine es idence that de
vy m heabing of fractures, or ealeifiertion of the hema
toma, 35 due to a quantitaine defieency of phosphatast
or to absence of suffient muneral st 2t the site of
fracture 1he humoral source of bone salt 18 essentil
for the normal process of healng, and 1t appears pos
wible that one of the facters Limbmng the speed of cal
afiertion 1s the low plasmn content of ester phosphorus
hs drolyzable by phosphatase essential to precipitahion
of ealeyam o callus and new bone formation Therefore
they msestigated the effect of intravenous mjections of
socum beta giycerol phosphate on the rate of healing
of fresh expermental fractures As far as can be deter
mined thus ester of phosphoric aead hag not prev wously
been used m expermmental or chmeal stadses on the
hewhing of fractures

Mermop —The nght 1ndu of rabbals were fractured wnder
ether anesthesia Roentgen examnation revenled that the frae
tures uwsually were transverse and that the fragments were n
1 + with htile tion of the bone The undamaged
ulnns served as effective sphints Fuenty seven ammals recer
6 14 daly mgections by ear vew, of 01 Gm sodmm betr
glveerol phosphate 1 4 ¢e solubion, and 22 ammals with sim
tar fiaetures served as controls, receving 2 ke number of
njections of ¢ ee physiologse salme

Roentgenograms of the hmbs talen before and after
remonal of the soft tissues revealed an merease 1 callus
2bout the fracture site sn the group ireated with the
drug The fracture callus of the ammals recerving 814
{reatments was greater m mount and more firm to pal
pation than that of the controls After cleanng the bones
1t was noted that even though some of the erllus W38
Jost when the periosteum was removed, the healng of
the fracture appeared to have progressed further i the
treated ammals The hard callus was Jarger and the
fracture defect was more nearly bridged over than 12
the controls On stuppmg the periostenm mn the treated

Ty § Toned Jort Swmo 4TSt otir 103
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13 seanified adjacent to all shan sutures deeply enough to draw
blood, particular attention being paid to the corners Mattress
sutures of mlkworm gut are occastonally used as tension su
tares All suturing 1s done from the periphery toward the
center of the wound, and plastic types of scalp closure arce
used whenever neeessars Mo dramin or pach 1s used n simple
compound fractures

Compound fractures involung the paranasal sinu es are
prepared and dcbnded similarly but drammed by a VMosher
copper wire cone drain, 1odoform gauze and borie omntment
rauze strips Patients with ecrebrospinal flmd rhinorrhea are
operated on by way of a Frazer type of nght frontal flap

Chemotherapy with sulfamlamide or sulfadiazine 1s
recommended by mouth and 1n the wound, but only as
an adjunet to surgery Sulfathiazole should not be used
I cramocerebral wounds

Without chemotherapy but with debridement done
according to the deseribed technie, the mortahity 1n 130
Patients was 92 per cent and the rate of postoperative
sepsis 7 6 per cent

Hugh Cairns and H Holbournt were able to examme
the crash helmet and usually the patient in 106 cases of
head ngurtes 1n motorcyclhsts Two mam varieties of
helmet are 1n use In one the outer shell 13 composed
mainly of hard vuleanized rubber, and in the other of
compressed wood pulp Apart from their composttion,
there are important differences of construction In the
vuleanized iype, the inner suspension system 1s econ
neeted to the outer shell by a stout cord at the base of
the helmet, 1f the cord 1s brohen there 15 nothing to
prevent the rider’s head from coming m contact with
the crown of the outer shell In the pulp type the mner
slhings are stitched separately into the substance of the
outer shell, and the stout cord at the base merely retains
the hatband 1n place
thThe sites of the blow on the helmet and the mjury to

e underlying scalp and shull correspond Over 50 per
?:ﬂtt of the blows are on the front of the helmet, the
Qmmon site of 1njury 1s the crown Blows on the

M) Bt 3 7 1591508 May 1 1043
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1s made by palpation through the wound, the first and
only dressing prior to debridement must be one that can
be applied with an absolute mimmum of handhng of the
wound Dcbridement should be complete except 1 cer
tain special features, 3t must be done 1 a manner that
avouds spreadmng of bacterial contamimation throughout
the wound and production of tissue necross, it should
melude removal of all large foreign bodies, no wound
that has been properly dcbrided needs to or should be
dramned

TrorNIC oF DEpRIDEMENT —~Under general anesthestd, the
whole head 15 chpped and sbaved, serubbed for 10 yunutes
with soap and water, washed with alcohol and then ether, and
the scalp pamted with o 02 per cent aleohohe solution ©
wdine The wound, which was elosed by stenle gauze duncg
this preparation, 13 eunltured, often from several Jevels, and
thoroughly swabbed nside with 7 per cent tincture of 1odine
Two teams of -ssistants are used One helps the surgeon do
the debridement the other mnserts a cannula mto an ankle
vemn and takes eare of any emergencies The line of wmeisiol
1s scratehed on the scalp, drapes are put 1n place, the scalp and
pertosteal wound edges are exeised en bloe and the nsed mstrn
ments are discarded The bone 15 drlled 10 an uncontaminated
aren adjacent to the fracture line and the contammated part
of the fracture 1s cut loose, 1f possible 1n one piece, with 3
De Vilbiss rongeur If the dura 1s mtact and there 15 no reason
to suspect subdural hematoma, 1t 15 not touched If a clot 18
suspected, the dura 1s opened and the subdural space explored
Extradural hematomas ave removed, and the source of fhe
bleeding 1dentified and closed Tears in the venous smuses aré
closed with muscle stamp grafts If the dura s torn, is edges
are exetsed, the tear being extended when necessary to exposé
properly the underlying cortex Cortieal lacerations and hema
tomas are removed by suction until all macerated bram hissue
15 excised Bullet tracts are cleaned of bone fragments and
debns and followed down to the bullet, which 1s removed
Tntracortieal hemostasis 1s attamned by silver clips, the coagtt
lating current or muscle stamp grafts No rrrigation of anv
lund 1s permutted The dura 1s then closed over the cortical
sear, making a relaxing 1neiston laterally 1f necessary Penos
teum 35 used as a dural graft a few times, but faseia lata 1>
not The removed bone 1s not replaced

The scalp 1s closed tightly with two layers of interrupted
sill stitches—one 1 the galea and one n the shin The shin

.



SCALP AND SKUIL 211

the long bones at time of nfliction holds true also m
compound fractures of the <l ull, except 1n fractures in
volung the paranasal sinuses and applies not onlv to
lemolytie streptococer but also to menmngococer and
pneumococer 1 xeept for multiple small perforating
wounds, with mam frazments of foreign bodies scat
tered throughout the bramn there 1s no reason to differ
entinte bullet wounds bacteriologieally or therapeutie
alls from other types of compound fractures of the
slull This aceords with recent experience with com
pound fractures of the long bones as cited by Trueta
and others and suppotts the contention of Truet1 and
of Barnes that immobihization of the wound 1s the erit
teal factor 1f iymmobilization means a “mmimum of
handling at the first dressing of the wound and until
dcbridement 1s done There 15 no “golden six hour inter
val” 1 which surgery of compound fractures of any
bone, whether long o1 flat must be practiced If con

tammated tissues are mampulated, 30 minutes 1s too
long to wait before dealing with the infection which
has been created If contamination 1s recogmzed for what
115, infection can be prevented by proper debridement
carried out any time within the first 48 hours, provided
the patient 15 safely out of surgieal shock and 1n 2
properly equpped and staffed hospital

Reparr of Cramal Defects with Tantalum —The ex

beriments of Robert H Pudenzt (MC, USNR) on
cats indicate that tantalum 1s a satisfactory alloplastic
material for this purpose It has the desirable qualities
of noncorrosiveness, inertness m tissue nonabsorbabil

ity, absence of toxic mgredents and malleabiity This
last quality enables the surgeon to form the flat tan

talum sheet to the desired contour at the operatmg table

In view of these characters use of this metal should be
considered in the repair of manv of the eramal defects
which wili 1nenitably oceur as the result of cramiocerebral
"‘J&m the present war and particularly m those re

4) JAMATLILS481 Feb 1 1943
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ocaipital region are least dingerous and those on the
temporal region most dangerous to life Blows on the
crown may be associated with crush fractures of the ver
tebrae

In 40 per cent of the ¢ises the head reeerves more
than one blow

Bram mnjury rarely results fiom a blow lumited to the
face The crash helmet 15 effectrve 1n dimimshing locat
damage to the brain and 1ts eoverings at the site of m
pact and tends to lower the incidence of cases of pro
longed amnesia

Though the authors’ figures arc rather small, they
suggest (1) that the mmerdence of fractures of the shull
1s quartered by the better (pulp) type of helmet and
severity of those that do oceur 1s less, (2) the medence
of prolonged amnesia (one dav or more) 1s only one
third of that m aceidents in which no crash helmet 13
worn, (3) 1 nonlethal aceidents the pulp erash helmet
so alleviates the injury that one half of the dispatch
riders who without 1ts protection would have to go to
hospital do not need to do so

Of the two types of erish helmet 1n common use the
pulp hedmet 15 superior to the valeanized rubber helmet
Further improvements i the design of helmets offer 3
profitable field of preventive medicine

Donald Munro® (Boston City Hosp ) reports on 112
cultures from persons with compound fractures of the
skull Fifty six were obtamned from wounds mn 52 cases
Incidence of wnfection in the wounds of these compound
fractures of the shull was 55 per cent durmng the first
24 hours, 66 per cent durmg the first 48 hours and 91
per cent after 48 hours

Pathogeme hemolytie streptocoew were grown from
wounds of only seven patients, in only one could cont
tammnation have oceurred at mjury Hare and Willits’
contention that pathogenie hemolytic streptococer 2ré
not deposited 1n the wound of compound fracture of

(3) Ne Enland I M1 7 9944 Dc 17 1942
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bandage will } cep dressings neatly and firmly 1n plaece
Scoraly advocates use of the bandage 1n first a1d and 1n

preventing spread of pedieult in nurserzes It 1s maden
four sizes

BRAIN AND MENINGES

Shull Fractures and Bramn Injuries—In 15 jears,
Harry & “Moel ? (Chieago) has seen 495 skull fractures
and over 1500 head 1njuries without fracture Mortality
for the former was 16 8 per cent, and combined with the
latter, 11 per cent Reported mortality mn other large
Sertes varies from 10 to 20 per cent Moch has condueted
two surveys (1) of 3,156 conscentive cases (1929 1935)
from about 50 hospitals and 100 surgeons regarding
type of management and mortality, (2) of 3,106 cases
(1935 1940), with more complete details regarding ex
ammation chnieal eourse and type of treatment The
data were graded and elassified according to good, aver
age or poor management Mortality for the three groups
was, respectively, 17 21 23 29 and 80-42 per cent

Pathologie conditions which make death mmevitable 1n
10 to 12 per cent are cerebral shocl, massive bramn le
stons, small hemorrhages 1t wvital centers, serious asso
clated wjuries and complication diseases Deaths from
mismanagement, 5 50 per cent of which are preventable,
are attnbutable to failure to treat shock first, failure
t0 observe and “chart the course”, hit and muss dehy
dration, overdehydration and starvation, too few ar too
late spinal punctures, too few, too many and too early
operations, and oversedation That mortality rates may
be 1mproy ed by closer observation of the individual ease
and adherence to well established rules of management
1s shown by a 7 per cent 1mprovement 1 the later survey

IM"“agement which will give improved results in
cludes (1) treatment of cerebral shoel first, (2) avoid

) 3 Indtana M A 3¢ 110 January 1943
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pairs 1 which good cosmetie resnlt 15 most important

In tlis connection, O Hugh Fulcher (MC, US
NR) presents a prelimipary report on the case of a
submarme fireman, 23, 1 which he used a fonfalum
plate to repair a defect 1n the left frontal region Se¥
eral centimeters above the orbit The plate was of 2%
mil thiel ness and the defect measured 3X4 em Con
valescence was brief and the cosmetic result safisfac
tory The patient was completely rehabilitated two
months after the operation was performed, and he w3
retamel on active duty

Bonnet Bandage—The head bandage designed bv J
E Scorah & matron of the Borough Isolation Hospital,

Fiz 55

Derby, 18 economical capable of adjustment to fit any
head, comfortable to wear and easv to launder At first
sight the numerons tapes give an impression of unnec
essary complexity, but they are all needed for nce ad
Justment and to prevent shpping The back tapes, 4,
are passed through the buttonhole B and tied above the
forehead, the fixed strap of tape behind the buttonhole
prevents the bow from shpping back through the hole
and spoiling the close fit Tapes D are tied across the
bach of the head and tapes ¢ under the chin The fit
round the face 1s adjusted by tightemng the free ends
of tapes C, which come out above the forehead and thus
act as a draw string The cap formed by the adjusted

¢y J A M A 11931933 Mar 70 1243
) 1 et 170 104,
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bandage will } cep dressings neatly and firmly 1n place
Scorah advocates use of the bandage n first md and m

preventing spread of pedienls mn nurserzes It1s maden
four sizes

BRAIN AND MININGES

Skull Fractures and Brain Inguries—In 15 jears,
Harry E Moel ” {Chicage) has seen 495 skull fractures
and over 1,500 head injuries without fracture Mortality
for the former was 16 8 per cent, and combined with the
latter, 11 per cent Reported mortality in other large
Sertes varies from 10 to 20 per cent Mock has conducted
two surveys (1) of 8,156 consecutive cases (1929 1935)
from about 50 hospitals and 100 surgeons, regarding
type of management and mortality, (2) of 3,106 cases
(1935 1940), with more complete details regarding ex
ammation, climeal course and type of treatment The
data were graded and classified according to good, aver
age or poor management Mortahty for the three groups
was, respectively, 1721 23 29 and 30-42 per cent

Pathologie conditions which make death mewitable m
10 to 12 per cent are cerebral shock, massive bram le
s10ms, small hemorrhages 1n vital centers, serious asse
¢lated injuries and compheation diseases Deaths from
mismanagement, 5 50 per cent of which are preventable
are attributable to failure to treat shock first, failure
to observe and “chart the course”, hit and muss dehy
dration, overdehydration and starvation, too few or too
late spinal punetures, too few too many and too early
Operatwons, and oversedation That mortality rates may
be 1mproved by closer observation of the individual case
nd adherence to well estabhished rules of management
15 shown by 27 per cent 1mprovement 1n the later survey

Management which will give 1mproved results m
cludes (1) treatment of cerebral shocl- first, (2) avmd

7 7 Indlara M A 26110 January 1943
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ance of adding 1nsult to wmjury, (3) hourly charting
of course, (4) transfusion for persistent shock or severe
assocrated injuries (5) early oxygen administration for
cerebral anoxia, threatened respiratory failure or asso
ciated chest injuries, (6) postural dranage or aspira
tion, (7) adequate dehydration, spmnal dramage and
operation, each when and if indicated by signs and
symptoms, {8) aveid nce of overdehvdration, with spt
nal dramage earlv 1f mdieated an1 withdrawal of ade
quate amount of flmd, (9) mamtenance of nutrition,
by stomach tube 1f necessary, (10) avoidance of over
sedation using morphine seldom 1f ever, (11) COHSIdef
ation of patient alone, not of family or of surgeons
convenience

The operatrve rate mm the good management group
averaged 55 per cent as ngainst 10 and 9 5 per cent 1n
the 1verage and poor management groups Highest op
erative rate m the good management group was 7 per
cent as agamnst 20 per cent mn the poor management
group Indications for operation are (1) markedly de
pressed skull fractures, simple and compound (2} ex
tradural hemorrbage rarely apparent m first 24 hours,
(3) subdural hemorrhage or subdural collection of flud,
both of which often give persistent late signs (4) sub
temporal depression, rarely indrcated 1n first 24 hours
(5) oceasional persistence of signs despite spnal dramn
age, requiring exploratorv decompression

Mock stresses three operative principles (1) Opera
tion 1s seldom ndicated m the first 24 hours, except with
a badly compounded skull fracture or a rare early pro
gressive extradural hemorrhage for both of which oper
ation can be delayed until cerebral shock 1s overcome
(2) Many depressed skull fractures heal without oper
ation, but all should be elevated after the patient’s con
dition warrants, except when the fracture 1s only shght
1y depressed outside the rolandic area without signs ot
symptoms (3) Subtemporal decompresston or bil iteral
exploration may become necesstry when the patient fails
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to respond to conserviatine measures, which should not
be persisted 1n when signs and symptoms defimtely in
dicate need for exploration

Incidence of shull fractures and bran njuries 1s n
ereasing, and more eases are becoming the responsibility
of the general physician and surgeon Over 50 per cent
of deaths from brain mjuries oceur m the first 24 hours,
and 60 per eent of these in the first 6 hours after the
acadent Thus all physicians should become expert in
management of these conditions n order to reduce the
hugh mortality

A Commuttee of Soviet Secientistsd reports on gas
tfection of the brain as one form of the serions comph
cations of cercbrocramal injurtes Detuled baeteriologie
examination revealed the same micro organisms 1n cere
brocramial mjuries as in museular njuries Sterile
wounds were rare of 300 cases, only 2 were registered
as sterile The infecting orgamisms were cocer 1 617
ber cent of the cases, putrefactive aerobes in 205 per
cent, gasprodueing anaerobes i 112 per cent and
putrefactive anaerobes i 62 per cent

The symptoms and signs of gas gangrene of the bramn
mn all ats forms depend on virulence of the anaerobe, type
of trauma or erushing of cerebral tissue degree and
depth of infected wound, disturbance of crreulation, re
Sistance of patient, ete Several of them are distinetive
when compared with those of a simlar mfection of
muscles prolapse of cerebral tissue, bursting headache
memngitis and absence of crepitations Several cases of
cerebral abscess of anaerobic origin have been deseribed

Best results are obtamned by active surgieal interven
ton and wse of anta gas gangrene serum Tite authors
dealt boldly with eseision of prolapsed brain tissue, gas
mfection and removal of necrotie tissue applymg sulfa
:lllllzmd]e and sulfathiazole emulsion to the cavity Orally
and mlamide, 1 Gm, was given six times m 24 hours
Intravenously 1 per cent solution of sulfathiazole
) Brit M 3 1785788 Jume 6 1042
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two or three times daily in doses of 30 to 40 cc 1n memn
geal mnvolvement, with 08 Gm sulfamlamde 1ntra
theeally The blood was watched carefully for signs of
agranuloeytosis When this occurred, blood transfuston
was given, and the active sulfonamide therapv was not
stopped But often the dose of the drug was reduced
and, to lessen the toxie effects on the blood, trapsfusion
of 250 to 350 ce blood was given, using <nt: gas gangrene
serum sumultaneously

Instructions should be 1ssued to all front hine dressing
stations about the use of ant: gas gangrene serums and
local and oral sulfonamide therapy m contaminated
penetrating eranial injuries, which are so often com
phicated by gas gangrene

Joseph H Siris® (New Yorh Citv) reports five cases
of post traumatic focal epilepsy treated by emcephalo
myopexy To effect actual vaseular anastomosis between
the cortex and overlymg muscle mn the absence of ntra
cramal hypertension, mtervenmg arachnoid must be
ehmmnated Rather than strip 1t from the bramn and
thereby invite unfavorable hemorrhage, 1t was deemed
preferable to accomplish the same result by lightly cau
terizing the superficial portions of some of the more
promuent exposed convolutions At such ponts, firm
anastomosis with a superimposed muscle flap could then
be expected to take place

The technical problem of swinging a pedicle flap of
temporal musele onto the cortey, without leaving a sizable
bony defeet 1s relativelv simple The scalp and musele
flaps are reflected separately The underlying bone area
15 then removed en bloc When ready for closure, the
bone flap 18 wired m place after a small opemng has
been made at its base The swze of this defeet 15 just
sufficient to allow for the entryv of muscle without con
stricting 1fs pedicle

Three patients had not had recurrence of seizures five
to seven months following operation In the remaimng

(F) Surgery 13 653 600 May 19:3
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two, the frequency and intensitv of paroxvsms dimm
whed apprecizbls but it 15 uncertain whether this am
provement 15 to be attmbuted to operation Pestopera
trve medication 1n all ins*ances was mamtamed as close
as possible to that which failed to control seizures pre
operativelr The operation was well tolerated No resalt-
e mpatrment of funetion was observed Two patients
who were hemuparetic prior to operation believed them
selves to be stronger i the impairei limbs postope-a
trvelv This was not borne out bv cbjective studv

Of mterest 15 the tvpe of case which responded mos*
favorablv Those 1 which seizures did ot reenr shared
the common denominater of focal manifestations corre
sponding to a macroscopie post traumatic cerebral lesion
such as evstic degeneration In each instance the site of
lesion and 1ts extent were such as not to justifv surmeal
removal without the expectation of possible resultant um-
parment of function and appreciable reformation of
sear tissne The two cases ;n which convulstons recurred
did not present comparable lestons at operation In one
the bram appeared normal The pattern of the seizures
furthermore was not focal In the other, the external
appearance suggested shizht atrophv and palpation m
dicated a possble intrinse sear Althonsh the seirmres
m this case were of a focal pattern, repeated electro-
encephalographie studies indicated a diffuse dysthythoua
over both hemispheres

Present data do not vet permit conclusons as to the
effieacy of this procedure 1 selected eases of foeal epr
lepsv Thev merelv sugrest that 1t mav have some ment
and mdreate advisabilitv of continued studv

H Linrstone ¥ Wellmen, D Clark 2nd ¥ Lam-
bros” (Umv of Chieago) report two cases of so-called
asepiie or chemiegl memnmptis followins novoean spmal
anesthesia and review eight additional cases followine
use of varions spinal anesthetic agents described b other
authors Fonr eases following simple Inmbar punetuyre

7} Sm+ GCrrec & Ote- ~-21€718 Avrt, 1942
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are reported which were taken from the lferature

Prompt recovery occurred m the anthors’ cases after
daily lumbar puncture and removal of spinal flud In
the eight cases which followed spinal anesthesia there
were four recoveries and three deaths The outcome was
unknown m one case In the four cases which followed
simple lumbar puncture the patients recovered from
their menmgitic symptoms

Chemical meningitis 1s apparently an mfrequent com
plication of spmal anesthesia, yet every surgeon and
anesthetast should be cogmzant of this rare complication
and see that the correct diagnosis 1s made and adequate
therapy imstituted Apparently ths hazard s so mfre
quent that 1t should not deter the experienced anesthetist
from using this method of anesthesia when, after ade
quate consideration, 1t appears to be mndicated

Electro Encephalograms of Monheys Followny Ap
phcation of Microcrystalline Sulfonamides to the Brawn
—To study the effect of microcrystaline preparations
of sulfanilanide, sulfapyridme, sulfadiazine and sulfa
thiazole applied to the surface of the unmjured cerebral
cortex or mjected nto the myured bran of unanesthe
tized monkeys Herbert Jasper, Wilham Cone, Robert
Pudenz and Thomas Bennetts (McGill Unmv) took
electro encephalographic records from the surface of the
dura or p1a arachnoid The effect of intravenous admmis
tration of sodmum salt of sulfathiazole on the electrical
aetivity of the cortex was also studied mn unanesthetized
monhevs

Sulfathiazole applied directly to the cerebral cortex
has a marled exeitatory action cansing local epileptl
form discharge and convulstons which develop mto severe
generalized epileptic seizures Sodmum sulfathazole 1m
jected into the bloed stream will produce epileptic con
vulsions only after concentration of unconjugated drug
has exceeded 80 mg per cent with a total concentration
of over 110 mg Definite excitatory effects may be ob

(8) Surm Gynec & Ost 6 599611 May 1943
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served 1 the electro encephalogram with blood levels
ranging betwecn one quarter and one half these amounts
Sulfamlamude, sulfapy ridine and sulfadinzine apphed to
the uminjured ecortex cause no detectable change 1 1ts
electrien]l actinity or any chnieal evidence of altered
funetion Injected mnto the mjured cortex, these drugs
cause a shght transient depression of clectrienl activity
or a transtent 1nerease 1n amount of slow wave actiaty
followmg the mjury, but no evidence of exatatory or
epileptogenic action

A combmation of sulfamlamide and sulfadivzne 1s
suggested as the preparation of choiee for topieal apph
cation to the brain on the basis of relative solubihits,
antibacterial action and freedom from irmtative action
on cerebral tissue Sulfathrazole should not be used on
the human bran

Perry P Volpitto and Wilford A Risteen® (Unnv of
Georgla) tried stellate ganglion bloc! in cerebral vascu
lar occlusion 1n a small series of patients Those 1 whom
a diagnosis of cerebral thrombosis was made improved
1mmediately or several hours after injection of procaine
This improvement varied from partial to complete re
covery One mdividual subject to frequent attacls of
cerebral vasospasm, improved marhedly mmediately
following the blocl

Four patients suspected of having brun hemorrhage
were treated mn a simlar manner none evidenced 1m
Provement or aggravation of former symptoms

The cortex of two individuals was visuahzed while the
stellate ganglion was bemng blocked with proecamme An
increase 1n the caliber of the 1psolateral pial vessels was
goted immediately after mjection Therefore 1t would
he unwise to subject any patient suspected of bran

emorrhage to an mjection of the stellate ganghon
de?ril;l;(;v.l Rand and David I ReevesS report 23 cases of
Mo nd eprdermod tumors (cholesteatomas) of the

B AR D e
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central mervous system, 11 of whach are yustances of
diplote or eramnl eprdermord These cases were observed
in the neurosurgieal service or discovered at autopsy 18
the Los Angeles County General Hospatal, or were stud
ied m private practice

The tumors are uncommon, slowly growing neoplasms
representing epiblastic mel of the dermal and ep
dermal layers The mtracramel sariety 18 seldom dug
nosed preoperatnvely The estradural, or diplae type
can be recogmized roentgenographically

The diploie type 18 easily accessible surgcally, and
postoperative resnits are exceptionally goad Sebaceous
eysts of the sealp can be distingmshed pathologiestly
trom epidermmd tumors by the absence of squamous
epithelinm and of heratohyalne granules and the pres
ence of a secreting type of epithehum in the former
The fact that such epidermowds are sometumes over
looked may be given as the reason that Mahoney W
able to find only 23 diploie eprdermoids s the sertes of
142 which he collected from the literature yn 1936

Although complete extirpation of these tumors 18 nee
essary to prevent reeurrence thus often eanuot be accor
phshed 1n the cases of wntracramal epidermods becanse
of therr extent and attachment to yital struetures The
eprdermmds of the cerebellopontile angle show signs
and gymptoms smular to those of aconstic nenrmomas
with the esception that there seems to be 1 greater 1
volvement of the cramial nerves on the affected aule

The terms epidermord and “dermord’ suggesting
g seem the most satisfaetors The term ‘choles
veatoma’ 1s an unfortunate designation because i ore
fers to a chemacal by product which 13 nesther an essen
f14] nor an wvariable constituent of these tumors




FACE AND MOUTH

Treatment of Factal Iractures —As soon as the pa
tient’s general condition permmts, Wm Milton Adams?
(Univ of Tennessee) tahes hum to the operating room
and, while the facial wounds are bemng treated, replaces
flud loss by intravenous medieation and, if necessary,
transfusson of whole blood or blood plasma In most
cases reparr of the mjuries mny be carried out under a
local anesthetie, by 1nfiltration or nerve bloek If a gen
eral anesthetic 15 needed, sodium pentothal intravenous
Iy 15 used Lacerations often afford an approach for re
auction and 1mmobilization, particularly of fractures of
the malar bone and orbital mdge In fracture of
these bones without laceration when 1t 1s difficult to
mamtamn fragments m proper position, a small meision
3 made m the region of the orbital rim to wire the
fragments m place

The anterior wall of the antrum, if depressed, may be
elevated with 1 curved instrument, such as a male
urethral sound through an openmng 1n the nasal wall
beneath the inferior turbinate When the antrum 1s filled
with blood and there 1s no history of sinus nfection, no
dramage 15 needed

Greenstick fractures of the maxilla after bemng re
duced, frequently remamn 1n place without mechamcal
support If the patient 1s edentulous and fracture 1s re

uced to provide a normal external appearance, the base
of the dentures can be bmlt up to compensate for shght
displacement However, when upper and lower teeth are
bresent reduction must be accurate to permit perfect
ocelusion

For fixation of the maxilla, external fisation to a head
¢ap 13 useful with infection which mght contramdicate
‘;I:):: ‘:"‘eductxon Although only partial immobilization 1s
\B, satisfactory results can be obtained For

@) 3 Tenmessee 31 A 85 469 475 December 1942
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two jears, Adams has used open reduetion and n
ternal wire fixation Although in a few cases open redue
tion was delayed 7 10 days because of nfection, 1t was
felt that this delay was justifiable so that mternal fisa
tion might be carried out since 1t assures better end re

o

-
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ki 58 —kxt a ral appla ce for fact es of maxilla when open
reduction and wire fi ation are contra nd cated
sults, with complete immobilization The patient 1s 2lso
spared the discomfort of the headcap and readjustments
are not necessary Minimal equipment 1s needed a pair
of pliers small dnll dissecting set and spool of small,
stamless steel wire
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Only two anatomic pomnts of entrance are necessary
for msertion of wires a small memsion over the mnfra
orbital ridge or at the lateral aspect of the supra orbital
rim just above the zv gomaticofrontal suture hne

In 1 simple, complete bilateral fraeture, infra orbital
ridges are used as the pomts of fixation The maxilla 1s
held 1 posttion with wires from upper teeth to nfra
orbital ridges Points of fixation should be Iateral or
medial to the infra-orhital foramen to prevent nerve
pressure With associated fractures of the infra-orbital
ndges and nasal bones enough fragments should be 1m
mobiized by sepirate wiring to the malar bone to
mamtain normal contour of the infra orbital ridge The
nasal fractures may be handled as routne

With associated fractures of the malar bone higher
pomnt of fixation 1s needed the zy gomatic process of the
frontal bone serves the purpose Holes are drilled just
above the fracture line and the wires 1re passed down
behind the malar bone beneath the soft structures of
the face and out the upper suleus of the mouth After
elevation of maxilla to 1ts normal position, the wires are
tied around the upper teeth With fracture of both up
Per and lower jaws, the maxilla 1s first 1mmobilized to
one or more of the unfractured bony parts above, after
which the upper teeth mav be used as the point of fixa
tion for the mandible

NECK

y Ernest B Andersont (Minneapolis) reports a case of
ilateral complete branchial fistulas

mzsouth, 16, complaned of discharge from two small open
m;th on the front of the neck, present since infancy The
Opemer stated that drops of mulk would appear from each
o r;zh when he nursed No other particles of food had eome
om them There had never heen soreness or swelling 1n the

() Minnesata Med BY 45 October 1942
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neck On the anteror surface of the neck were two pimpoint
openings, symmetrically placed at the anteror borders of the
sternoclerdomastoid muscle 1 m above the sternoclavienlar ar
treulation From each opemng a thin, clesr fAmd dramed 1
firm cordlike structure parallel to the anterior margm of the
sternoclerdomastoid muscle could be palpated m each antenor
triangle of the neck from the opening to the angle of the man
dible When the patient swallowed, each opemng moved Yom
upward

Roentgenograms of the cervical region after injection of ip
10dol 1nto each opening showed that the sinus tracts passed
superiorly from the external openmngs to the level of the base
of the tongue on both sides, the tract on the right side bemng
higher than that on the left No hpiodol passed nto the
pharynx On the operating table, each opeming was 1njected
with methylene blue solution which appeared i the pharynx
on each side through a small opening on the postertor tonsillar
pillar at junction of the superior and middle thirds

The fistulas were excised at a four month interval A purse
strning suture was placed around the external onfice and tred
A cuff of shin was exased with the external omfice A longt
tudinal obhque meision was made over the fistulous tract from
the external opening to below the angle of the mandible ex
posmg the tract which was dissected from helow upwnard and
was located anteriorly and laterally to the carotid sheath A
the level of the hyoid bone the tract angulated toward the
pharynx It passed under the posterior belly of the digastrie
muscle and between the external and ternal carotid arteries
The glossopharyngeal, vagus and hypoglossal nerves were not
visualized Dissection of the fistula was carried to the phar
yngeal mucous membrane Inversion at the mternal orfice was
carmed out according to the method of von Hacher The fistula
was bisected leaving a % mn segment attached to the pharyn
geal mucous membrane A probe was passed through the mn
ternal orifice and fistula, the end of the fistula attached o the
probe and the fistula mverted into the pharynx when the
probe was withdrawn It was hgated flush with the mucous
membrane The nech wound was sutured with interrupted
sutures A Penrose dram was placed m the supertor angle of
the wound The patient recovered uneventfully and was dis
charged from the hospital each time on the fourth postoperd
tive day There has been no recurrence

A branchial fistula bears a definite relationship to the
mam vaseular and mervous structures of the mech if
their development 1s normal A fistula origmating from
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the second branchial groove passes between the external
and mternal earotid arteries and 1n front of the vagus
nerve One from the thard groove goes behind the com
mon or internal carot:d arteries and in front of the
vagus nerve One oniginating from the fourth branchial
groove would have to go around the arch of the aorta
on the left side and around the subelavian artery on the
nght side Irazer states that the only ones recognized
with certamnty are those from the second groove
Although branchial fistulas are congenttal, few are
found at birth Most of them appear before the age of
30, occurring with about equal frequency on erther side
of the nech, and about cqually 1n males and females
There seems to be some hereditary tendency
Branchial fistulas are complete, external incomplete
and mternal incomplete, the commonest bewng the ex
ternal incomplete and the rarest the internal mcomplete
bey are mostly umilateral The internal mcomplete
fistula 15 seldom found unless some complication occurs
The external opemng 15 usually 1n the anterior tr
angle of the neck along a line runmng from the angle
of the mandible to the sternoclavicular articulation In
per cent of cases the opening 1s 1n the lower third of
the necl Atypical openings may represent nternal 1n
:ﬁmplete fistulas that break through to the outside of
e ¢ neck because of nflammatory changes The external
» 2Den1ng 18 usually single, varying from pmpomt size to
& or 8 mm Qiameter and usnally smaller than the
stulous tract abhove 1t
ch?:‘mage on the neck 1s the usual complamnt The dis
yellol:: 1;113}’ be clear tenacious mucus or turbid white or
pass 5o wd In complete fistulas fluids or sohids may
Wt }:)m the pharynx to the outside of the neck
nay b dﬁstulass nvolving the vagus nerve symptoms
tion 4 e to vagns irritation Usuallv there 1s mflamma
ternal offéml)lete fistula shows some changes 1n the ex
ate traetl e on deglutition The fistulons cord will cre
10n on the orifice and adjacent shin causing 1t
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nech On the anterior surface of the peck were iwo pinpomt
openings, symmetrically placed at the antenior borders of the
sternocleidomastoid museie L i above the sternoclaventar ar
tiewlation  From cach opemng a thin, clear flmd dramed
firm eordhke structure parallel to the anterior margm of th
sternocleidomastosd musele conld be palpated 1n each anteror
tnangle of the neeh from the opening to the angle of the man
dible When the patient swallowed, each opemng moved %4 w
upward

Roentgenograms of the eervieal region after injechon of ip
1odol 1nto each opening showed that the smue tracts passed
supenorly from the external openings to the level of the Base
of the tongue on both mdes, the tract on the mpht side bemg
hiher than that on the left No hipiodol passed to the
pharynx On the operating table, each opeming was 1mjected
with methylene blue solution which appeared 1n the pharynt
on each s1de through a small opening on the posterior tonsillar
pillar at junction of the superior and muddle tinrds

The fistulas were exased at a foar month mterval A purse
string suture was placed around the external onfice and tied
A cuff of shin was exmsed with the esternal omfice A long
tudinal obligue 1eision was made over the fSstulous tract from
the external opemng to below the angle of the mandible ex
posing the tract which was dissected from below upward and
was loeated anteriorly and laterally to the carotid sheath At
the level of the hyoid bone the fract anculated toward the
pharynx It passed under the posterior belly of the digastne
musele and between the esternal and internal carotid artenes
The glo~sopharyngeal, vagus and hypoglo sal nerves wete no*
visuahized Dissection of the fistula was carmed to the phar

geal mucous membrane Inversion at the internal onifice was
carried ont aceording, to the method of von Hacker The fistula
was bisected leaving a 14 1 segment attached to the pharyn
geal mucous membrane A probe was passed through the 1
ternal orifice and fistula the end of the fistula attached to the
probe and the fistuln mverted into the pharynx when the
probe was withdrawn It was Digated flush with the mucows
membrane The neck wound was sutured with interrupted
cutures A Penrose dramn was placed 1n the superior angle of
the wound The patient recovered uneventfullv and was dis
charged from the hospital each time on the fourth postopera
tive day There has been no recurrence

A branchial fistula bears a definite relationship to the
mamn vascular and nervous structures of the neck if
their development 1s normal A fistula originating from



THYROID 227

the objectrs ¢ and subjeetrve sy mptoms following estirpa
tion of the tumor 26 months before death Taght months
following operation, the subjeetive sy mptoms reappeared,
and ¢ year later the fibrocystic changes of the bone be
came progressively worse, despite roentgen 1rridistion
to tumor and bone Thus was followed by a number of
pathologie fractures Sit weel s before death the serum
phosphorus rose to 10 mg indieating renal decompensa
ton

The essentinl postmortem findings were reeurrent
carcinoma of the parathiroid gland with metastasis to
the peritracheal, subelavieular and peryyugular lymph
vodes, the lungs and the might lidney, generalized
osteitis fibrosa eystica of the bones, bilateral nephro
lthiasis balateral ehronie ascending pyelonephritis, left

pyonephrosis with atrophy of the renal cortex and neph
rocalemos:s

THYROQID

Stz Years Experence of Thyrod Service at Massa
chusetts Memoral Hospitels —Hollis L Albright and
Howard M Clute? (Boston) state that from Januare,
1936, through 1941, 334 thyroid operations were per
formed on 288 patients, with six deaths, only one ocenr
ring n the last three years Operative mortality was 1§
per cent and patient mortality 21 per cent Ratio of
females to males was 53 1 The youngest pattent {ex
ophthalmic goiter) was 15, and the oldest (carcinoma),
71 Swnce this 15 a general ward service, many seriously
1M patients first appeared m advanced, untreated stages
of thyrod disease, with dietary defierencies and constity
tional disease In treatment of such patients, experience
has justified the relatrvely high rate of divided opera
tions (31 per cent) in the 197 patients with hyper

C) New England J Med 97 363 370 Sept 8§ 1847



226 GENERAL SURGERY

to move upward or to retract, produeing dimpling An
mdurated cord running up from the external openng
can usually be palpated

Branchal fistulas must be differentiated from tuber
culous ademtis with a smus and from atypical thyro-
glossal duct fistula The latter 35 assoctated with the
mdportion of the hyoid bone, while a branchial fistula
lies laterally to the bone

Treatment 18 total surgical extirpation of the tract,
to avord recurrence To get 1dequate exposure of the
upper end of the fistula as 1t approaches the pharyns,
the faseia covering the posterzor belly of the digastne
muscle may be meised 1n the long axis to free the mus
cle belly from 1ts mner sheath The musele can be ¢
tracted upward, producing a wider space to earry o
the deep dissection and makling 1t easier to 1dentify
vaseular and merve structures Contents must be 0B
sidered contaminated, and spilling should be avoided
Dissectton should melude the fistulons cord with all of
the tract, accessory ducts or wrregularties Injection of
escharotics 15 condemned

Parathyroid Glands —Carcinoma of the parathum’d
gland 15 rare Although a number of cases have beet
reported, the diagnosis 1s questionable because in some
the blood chemstry and roentgen exammations have
been meomplete or have failed to show the characteristic
changes and in others no follow up has been submitted
1n the hiterature or exammnation of the bones at antopsy
was mcomplete

Karl A Meyer and Alex B Ragmst (Cool County
Hosp ) report the complete chmieal course and autopsy
findings 1 a case of diffuse fibrocystic disease of the bone
due to caremoma of the parathyroid gland, the pattents
response to surgieal and medical management having
been reported previously

The patient showed only temporary improvement 10

(1) Surgery 14 28 °95 August 1943
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not be used until active plans for surgieal trertment have
been made Attempts to control hyperthyroidism with
nonsurgieal measures not only delay unjustifiably effec
fave control of the disease but merease the likelihood of
complications before and after thyroidectomy and there
by lessen the usual safety of the procedure The 10dine
fast patient with hyperthyroidism should disappear as
soon as physicians recogmze that surgery 1s a safe and
rapid method for curing hyperthyroidism and that
outspoken thyroid toxicitv 1odine does not produce a
cure

W C Sealy and H B Kernodle? state that most
deaths following thyroidectomy for hyperthyrordism are
due to thyroid erisis Measures directed toward preven
tion of these reactions will lower the postoperative mor
tality Careful preoperative management and use of the
t1wo stage procedure 1 patients who were poor rishs re
duced the mortality at Duke Hosprtal from 694 to 17
per cent The short interval (1012 days), two stage
procedure 1s suggested as the best method for carrymng
out the two stage operation

A new theory concermng the etwlogy of Riedels
struma 1s offered by Joseph L De Courey4 (Cincinnatr)
The condrtion 1s a vascular rather than a glandular dis
ease, the changes progressing from the outside of the
gland rather than from within the organ It begins with
a penthyroiditis, which induces constriction of the thy
roud vessels and associated blood channels The tissues
of the thyroid respond to this 1schemia by formation of
the ligneous tissue characteristic of Riedel’s thyroaditis

(8) Aon Surg 117 63 267 February 1043
(4) burgery 12 75476 November 194
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thyrordism Despite this conservative approach, thyroud
crisis developed 1n 16, 4 of whom died Therefore 2
ward thyroid service one must tahe a longer time and
give more detaled care 1n preoperative preparation of
patients with hyperthyroidism to obtamn the same low
mortality figure as that among private patents

Morbidity and mortahty rates have been considered
constantly 1n the effort to improve results Although mor
tality of 17 per cent among patients with exophthalmie
goiter conforms with results generally obtamned, 1t 1510
teresting that no patient died of this disease during
the last three years

Mortahty for adenomatous goiter with hyperthyrod
1sm was 4 3 per cent Two deaths in the 40 cases were
due to thyroid erisis Associated cardiovaseular mmpait
ment was present 1n 23 per cent of these patients, and
1n only 13 per cent of the exophthalme group These p3
tients were on the average much older than the
exophthalmic patients, and the goiter was of long stand
mg There was no mortality in the 18 secondary operd
tions for recurrent toxieity

Four permanent, unilateral recurrent larvngeal nerve
mnjuries represent a rate of 12 per cent Three other
patients sustamed temporary nerve injury such as may
result from undue traction, crushing or hemorrhage 1n
to the merve area with recovery of function mn 2 10
28 weeks Postoperative hypothyroidism and my=xedem?,
noted m 12 of 288 patients, 1s far preferable to persst
mg toxicity and 1n certain thyroearchac patients, 1§ even
desirable If necessary 1t 1s readily treated

Liong continued use of 10dine 1 the unoperated P2
tient with hyperthyroidism was discouragmngly fre
quent These patients were more difficult to prepare for
surgery, operative risk was greater, postoperative reat
tion was less amenable to control and fatal outeome was
more frequent Three patients (60 per eent of those Who
died 1 the hyperthyroid group) had been given odine
dauly for one to six months before surgery Iodine should
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Taste 1 —Errect of Extent OF Axieany METisTases

oN StmpaL
Av
SuRvIvAL
Liviva  Tivixg or Tuose
Caszs  asnMriL avoWriL Deavor
Syx 513 Disease
e % I
No metastaces to axillary
Iymph nodes 81 85 76 417
Metastases 1nvolving less than
balf the axillary Iymph nodes 22 68 50 46
Vetastases involving more than
half the axillary Jymph nodes 31 38 22 34
Metastases snvolving all axillary
Tymph nodes 37 19 16 22
Total with metastases to axillary
Iymph nodes 90 38 28 3
Total 171 60 50 33

TasLe 2—Revation oF Lympeit Nobe METAsTASES
70 RECURRENCES IN THE OPERATIVE ScAR

MerastasesTo  RECURRENCES

Caszs Axiirawy Lyarn 1x OFEraTIVE
s
81 0 7
22 under 50 9
a over 50 19
kY 100 21

Buateral quant fibro adenoma of the breast developing
during pregnancy 15 rare H Lester Reed and A E
Hiebert® (Wichita, Kan ) report a case i which rapid
enormous growth and uleeration gave a false climeal
mpression of malignant change

Pregnant Negress 18, near term had large panful breasts
T}ilree years previously, she had noted a small firm mass 1n
the upper quadrant of each breast No change oceurred until
onset of pregnancy, when the rght breast became large and

(8) J Kensas M Soc 43 984 87 July 1942
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Tumors ~Tibor de Cholnoky 2 (New York City) made
2 study of mammary cancer 1n youth based on T3 cases
m patients under 30, collected from the records of six
hospitals, the careful follow up datr make this study
more valuable

Cancer of the breast 1 women under 38 tceounts for
2 per cent of all mammary cancers Farly diagnos:s ean
be made with certainty only n the laboratory In small
tumors less than 2 em 1n divmeter lvmph nodes are
mfrequently nvolved and prognosis 1s favorable T'me
year survivals in the patients operated on were 408
per cent 10 year survivals 37 per cent Results of radi
cal surgery 1n women under 30 are comparable to those
obtamed n the more adsanced age groups The previ
ously held behef that the prognosis for voung women
who have malignant tumors of the breast 1s fatal seems
untenable

Shields Warren and Vietor N Tompl ins? (Boston)
studied sigmificance of the extent of axillary metastases
wm careinoma of the female bregst m 171 cases treated
by radical mastectomy Curability as well as sarvival
tume of patients not cured decreases as the extent of
metastases to the axillary lymph nodes mereases (Table
1) Recurrence in the operative scar 1s more apt to occur
15 the extent of axillary imvolvement increises 25
demonstrated m Table 2

Patients with metastases to the axillary lymph nodes
do not form a homogeneous group and there 15 prog
nostic value 1n further subdividing them With such sub
drvisions, study of cases 1s more aceurate, even 1n small
serzes and prognosis 1n a given case can be made with
a little more assuranece

(2) Surg Cynec & Olst 77 5560 July 1943
¢7) Id 76327330 March 194
230
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Flg 59 —Cross-section of left brea t specimen two encapsulated tumors,
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fumpy and later the left Some pam was present Both breasts
continued to tnlarge The nght breast appeared four tumes
normal expeeted size and was filed with many firm nodales
not attached to the intact skin The left breast was twice nor
mal size and consisted of one large, trregular, firm mass 200
taming two smaller diserete masses Shin was wntaet The kft
axilla contaned one firm movable, nontender mass, 2 em. 1B
dizmeter Dragnosts was bilaterl fibro adenoma and mastits
Obsersation was elected until after delery Three dags after
uneventful labor she was hospitalized with a shght fever aad
much local pmn in the breasts which were bitle changed pross
13 Management weluded 1ce packs, snlfathazole and narcoties
For nine davs the breasts r d h 4 perafu
was sbout 101 T and she left the hospital Ten days Jater
swelling had nereased b
Iaterally, the nght breast
hd ulcerated apd_loes!
pain had inereased Exam
matien revealed an uleer
ated fungatmg mass on the
right breast and the Ieft
breast under tensmon 0
that wlceration sesmed 1
runent Malignant change
was strongly suspected
Simple mastectomy W33
performed under general
anesthesz  first on  the
night smde and 11 daw
Inter on the left Post
operaine course on e
occaston was uneventfdl
Fig §7—0uut nght lreast uicersted Follow up five mouths
later showed no rTecwr
rence My of the sy showed 10
defimte mahgnant features and disgnomis was bemgn mant
fibro adenomn with neerows m lnetating breast
Fibro adenoma 1s often seen usually as a small 10
moderate sized single firm movable tumor m one breast
of a voung woman Pam is unusual, growth slow and
malignant change rare Chrome eystie mastibs and €an
cer are not ordinarily confused with 1t The pearly white
tumor can be easily shelled away from adjacent breast
tissue 1s encapsulated and bulges on the eut seetion
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tion of the epithehal as well a5 the connectise tissue
elements, and true fibrostreoma, which contuns fibro
blasts alone

The reported case was one of fibrosareoma without the
presence of epithelial elements Therefore, the tumor
probably arose from the interlobular or imterlobar con
nective tissue This ¢y pe of fibrosarcomn 1s suggested 1n
the ehmeal lustory by the relatively short duration of
the mass 1n the breast

Cartilage and bone are seen infrequently m tumors of
the breast and oceur n about 4 to 5 per cent of breast
sarcomas They are found n all three subty pes of fibro
sarcoma Lxcept mn the few eases which comply 1n all
details with the defimition of teratomn, the eartilage and
bone arise by a process of metaplasin Seventy eases have
been reported

The treatment of these tumors differs m no way from
that of ordinary fibrosarcoma Distant metastises tend
{0 oceur Inte, and axallary lvmph nodes which mv be
enlarged owing to secondary infection, are almost never
mvolied by the tumor Since loeal recurrence 1s frequent,
€xesion of the tumor alone 15 dangerous Most »a1geons
prefer smple mastectoms with or without removal of
the pectoral museles Some because of the diffieults of
@ defimte preoperative diagnosis also do an awllary
dissectron

Wilham Grant Cooper Jr and Lauren V Ael ermant
(Columbia Mo ) report thiee cases of cystosarcoma
Phyllordes of the femnle breast one of which has metas
t;:)‘led to the axillary lymph nodes This tumor arises
adem ftlhe connective tissue of 2 pre existing mammarsy
tha:w( }l]broma The clinical history usually obtamed 1s
aware ‘;_D'ment 1 her four or fifth decade has been
Sors L 1 quiescent small hard breast nodule for many
COns’n:“tth Inter growth to 1 huge size without associated
ound “tlonal symptoms On examination the breast 1s
< Temendously enlarged and characteristieally

) Sue Gymec & oObst © 3 Septemter 1943
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The tumor 1ppears rarels before the menarche and one
1ppearing after the menopause 15 unusnal Presence of
an endoerine factor 1s ipparent

The usual chinieal course of the lesion 13 progressive
for many years by slow enlargement, then by rapid
growth rarely, if ever, with complete regression Qaea
sionally the tumor 15 so large a5 to be termed gent
fibro adenoma or less commonly and more ptOPer]‘"'
evstosareoma phylloides

G A Carlucer and B F Wagner desenibe a ease of
osteachondrofibrosarcoma of the left breast

In o Negress, 48 the tumor had started 18 months press
ouslv and had grown rapidly, with development of & large,
foul smelling uleer four wecks before admisqion The mass W8
srrogularly nodular, of the consisteney of firm spouge yubber
and <hobtly tender on palpatton A few small iymaph podes
were felt tn the left axilla The breast and the pectoral portion
of the pectoralis major were removed In the Tegion of
stath costochondral junction was 1 small area where the tumor
<pparently mfltrated the chest wall Wathin three weehs there
w15 evidenee of loral reeurrence at this site The mass grev
rapdlr, 1nd roentgenograms of the chest showed conmiderable
spread 1n the lungs Despite an extensive course of radio
therapy the eourse was downhill and death ocenrred on the
fifts second postoperatine dav

Classifieation of sareoma of the breast was for mant
vensan a hopeless muddle largely becanse of the rant
of these tumors In 1934 Fox presented a comprehensice
classification based on histogenes:s He divided the con
neetie tissue of the breast mnto four types (1) mind
lobular—giving rise to mtraconabeular fibro adenom?
and ¢ stosareoma phy Howdes both benien and matgnwt
(2) perlobular—gran,, 1se to perieantheniar fibro
adenoma and adenofibrosarcoma (3) mterlobular and
(4) mnterlobar—both gving rise to pure fibroma (e¥
tremels rare) and true fibrosareoma

Thus there are three t3pes of fibrosarcomn ansing
from the connective trssue of the breast eystosarcom?
and adenofibrosarcoma m wlich there 15 active prohifera

{3} Am J Sury 61 1° 6 Aueust 1843
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mass to underlying tissue, 1f present, would demonstrate
musele mvasion Presence or absence of palpable axillary
Iymph nodes 1s not of sigmficance as to their involvement
m, or freedom from metastatic disease Most important,
the fresh operating room specimen 1s softer and shows
lobules whiel are less clerly outlined than tliose of the
classic ¢vstosarcoma phylloides The surface 18 mucod,
without the drv and definite appearance of the more

- - P S

Froy f :Eht()kﬁ’c oCase 1 Note ulceration and trondlike prolections

5 reast 13 drop shaped and mipple has been fattened
benign lesion Areas of fleshy tint with gelatinous zones
and dark blue blotches of glairy hemorrhage suggest 1ts
more dangerous nature Muscle mnvolvement makes this
‘c]::(I;Lgoeal A frozen section obtamned at operat on
COrll-’ect d\vxth this gross appearance should lead to the

1agnostie conelusion To avoid spillage of tumor

t
ells extreme care must be used obtaimng the mate
ml for frozen section
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ovord The overlying shin and mpple are not vaded
although local extension may have tahen place to the
adjacent structures Regional lymphadenopathy 1s not
evident unless infection 1s superimposed Grossly, the
tumor 1s found to eontam frondhke pleats resembling a
head of cauliflower, from which appearance 1t tales its
name Microscopzeally, the umaque finding 1s the merease
n the fibrous elements The patients usnally do well
when treated by wide local exesion, and the prognosis
1n general 15 good An oceastonal instance of pulmonary,
osseous or extensive local spread with eventual fatahitv s
mentroned

Cast 1—The patient presented a typieal preture of cvsto
sarcoma phyllodes She was in her sixth decade, and the
breist fibroma had been present in the quiescent stage for
2V, years before rapid growth began 5 months prior to admis
sion (Fig 60) No cause for onset of prohferation could be
gven The lymphadenopathy disappeared with removal of the
mflammatory lesion, and the prognosis from wide local ¥
erston should be excellent

CasE 2—The patient presented the usual picture, with the
exception of advanced nge Exammation revealed 2 15 X 15
em drop shaped mass in the breast without skin or muscle
fisation (Fig 61) No lymphadenopathy was present Sheletal
series was negative for prlmonary or osseous metastases Sun
ple mammectomy was done, the postoperative eourse was un
eventful (11 months), and no ewidence of local or distant
recurrence was found at the last chime visit

The third case ran a different and more malignant
course

CaseE 3 —The origmal breast nodule was present for mmne
vears without increase m size and for three years more with
vers slow growth A first removal was followed by local Te
currence i 10 months, a second and more radical removal bv
recurrence 1n 6 months and a thrrd and a fourth removal bv
wider and still more extens ve recurrence in 3 and 2 months
respectively Invasion of muscle and metastases to axillary
Iymph nodes were present There was no association of pres
nanesy or the menopause with the increased rate of growth

The malignant case differs from the usual one by 1
history of rapd growth or swift recurrence Examna
tion of the patient 1s noncontributory but fixation of the
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tubing slipped over the end of the rack serves as a umon for
a Record syninge, by tins means the distal sac 13 nflated to
form the oceluding dinphragm

Saline 13 used to distend the sae, since accurate anflation
cannot be attained with air The sac and tube are filled with
saline before 1nsertion all mr beng evpelled by barbotage
When m position, the ste 13 distended with a predetermined
amount of saline and the rubber tube sccurely closed by a
screw elip and the syringe removed

Two sizes of endotracheal tubes are required for
adults—Nagill s1zes 10 and 8 Two bronchial occluders
40 and 36 em long are also necessary In the longer
oceluder the first noteh of the rach 1
31cm from the center of the distended
diaphragm and in the shorter 27 em
Selection of catheter s17e and occluder
length depends on sex and whether an
upper or lower lobe or a whole lung 1s
to be oceluded A slightly different tvpe
of occluder 1s used when 1t 15 desired to
close an upper lobe bronchus In general,
strueture 15 the sume as the one de Orentatmng merk

seribed but the metal former 1s replaced r"'
ns

by a small hollow metal tube 225 em

long and 125 em m drameter to which

the rubber sac 13 attached This tube v
With a beveled end to facilitate introduction 15 placed
directly opposite the upper lobe bronehial orifice Lower
lobe bronchi ean then be ventilated through the lumen
(Fie 62)

An essential principle 1n use of this oecluder 1s that
* be 1nserted so that the diiphragm 1s immediately above
Lhe bronchi to be shut off In ease of the upper lobe

ronchus the diaphragm must be opposite its orifice
ln::c(tl placing of the oceluder mav be attamed by bhind
i Iq0 uction and by direet vision For the blind method
o fllneceisary to hnow how far the bronehal orifices
v om the teeth or nares Av erage measurements for
n are s follows (for a woman they are 2 cm less)
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To control bronclual sccretion wn thoracic surgert
John Yalton® (Laverpool) has devised an oecludmg
diaphragm which permits blocking of the bronchial open
mg of one or more lobes

Instivaest—The occluder 1s 1n two parts and consists of
1 wide bore Magill endotracheal tube and a moble oecluding
umt (Ew 62) The nasal end of the tube hus 2 flanged
mount with an orienting marh that ponts to the concanty of
the cure of the tube Two pms project a short distance wto
eBetion

Endatracheal
tubs and Flange

Ty, 4

the lumen of the mount and are designed to engage with B
yack on the occludmg vt (Fig 63) The oecluding diaphragm
consists of a fine stamless steel tube, curved w the sameé
are 93 the Maesl tube At ats distal end 15 mounted a hollow
former 15 em long and 033 em in dinmeter, covered by
2 stout mflatable rubber sac the intemor of whieh com
mumentes dtrectly with the lumen of the steel tube (Fix 62)
Aronnd the provimal or nasal end of the steel tube 15 o yack
8 em long notehed at 1 em nterals (Fuy 62) This rack
engages with the pins fixed mn the lumen of the flanged mount
of the endotracheal tube A short lengih of rubber presstre

{8y lancet 11714 Jan 1943
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corresponding to the required distance ean be engnged with
pns of the flange Entrance to the might bronchus 1s effected
by flexing the ncel to the left and turmng the flange to the
nght. When the occluder 15 1n position, a 5 ee syninge filled
with saline 13 attached to the rubber tube and the predeter
mmed amount mjected The tube 13 then securely clamped with
a serew chp and the syringe removed At this stage, proof
that the occluder 1s 1n correct position should always be ob
tamned by histeming to the chest The flange can now be secured
with strapping and the anesthetic mash fitted to the face, with
care that the protruding end of the oecluder 1s housed safely
1 the dome of the mask At conclusion of the operation the
patient 13 turned on the affected side, the screw chp loosened
and saline allowed to escape The oecluder 13 then withdrawn
throngh the endotracheal tube or out of the trachea and any
seeretion which may have become lodged between the cut end
of the bronchus and the ocelud diapt 18 removed by
a fine suction catheter down the endotracheal tube

Visuan Mernop —The endotracheal tube 1s not needed The
accluder alone 1s passed through the nose or mouth under
direct laryngoscopic vision Yhen i the trachea, the laryn
foscope 18 exch d for a bronch The occluder 1s now
advanced along the bronchoscope until 1t 13 1 the desired
position, then inflated, fixed 1n place and the bronchoscope
withdrawn A plain Magll endotracheal catheter 1s mserted by
the nasal or oral route and anesthesia ean be proceeded with
A speaial chip for fixing the occluder 1n position 1s bemng de
signed

[Occluding diaphragms are often useful hut <eldom necessary if
n addition to I h at the b of the
operation and immediately afterwards tracheal suction 1s employed
fleélg!]nlly through an erdotracheal catheter during the operation

R Stuppell® umprovised an a:fificial pneumothoraz
appawratus from the standard Army pattern blood
transfusion apparatus which may be temporarly dis
mantled and subsequently reassembled

APPARATUS —1t consists essentrally of two bottles connected
51;)1 thet mater muy be displaced from ome to the other at will
oytum Means 1t 1s possible to drive a known volume of air
nﬂ dtlif the second bottle through a rubber tube and smtable
; fe (; into the pleural space or mir may be withdrawn from
a ‘;!dsdeural space into the bottle A water manometer 1s 1
coreed In the svstem so that pressure changes may be ob
\9’!— Air tight ons are p: ded by rubber stopp

) J Roy Army M Corps 78 163 165 April 1942
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Rigur Cu Lerr Cu
Nares to center of upper 3075 s
Teeth lobe bronchial onfice 2375 22

Nares to center of middle 375
Teeth lobe bronchial onfice 275

These figures show sufficient margm between upper
and middle lobes to allow for small individual vara
tions Nevertheless 1t 15 advisable to chech the measure
ments for each patient on iodized o1l bronehograms
Blind 1ntroduction of the occluder 15 1mpracticable 1
children If 1t 1s to be effective 1 closmg off the lower
broneh: and to leave the orifices above 1t patent, 3t must
be placed at distances beyond those tabulated These
measurements are as follows To occlude the right lower
and middle Iobes 1n the malk, the occluder must Le 33
cm from the nares or 26 em from the teeth To oeclude
the right lower lobe alone 1t 1s placed 35 cm from the
nares, 28 ecm from the teeth On the left the lower
lobe 15 occluded 36 em from the nares or 29 em from
the teeth Agamn 2 em should be subtracted for the
female patient

If a switably curved tube 1s passed nto the traches,
through erther nose or mouth, and 1s placed so that 1ts
t1p hes at the bifurcation of the trachea with the coneav
1ty of 1ts curve facing direetly forward further advance
ment with rotation through an angle of 45 degrees to the
left or right will cause 1t to pass automatically mnto the
left or right mamn bronehus This 18 possible even when
pathologie changes have caused considerable distortion
of the bronchial tree

Buivp TECHNIC —The patient 15 anesthetized and the endo
tracheal tube, with oceluder mside 1t but not projecting be
yond the beveled end 1s passed through the nose or mouth
and advanced until the flange 1s close to nares or teeth If the
wnstrument 18 to be passed into the left bronchus, the nech 15
fleced toward the right shoulder and the flange 1s turned

throuch 45 degrees until the omenting arrow points to the
left chech The oceluder 1s pushed down until the rack notch



CHI ST 243

One of the bottles 1s filled with a weak solution of dettol or
other antiseptie, and the two bottles are connected by jomning
with a picee of rubber tubing each of the longer glass tubes
If 2 hitle mir 1s blown into the full bottle, n siphon action 1s
<tarted and flmd will flow from one bottle to another until the
level 1s equal 1n both The manometer 1s half filled, 1 ¢, to the
7ero marh, with n watery solution of red ink which does not
stain the glass

The apparatus may now be assembled by joiming to the
four way connection the manometer, bottle no 2, the ntra
pleural needle with its rubber tubing and the extra outlet to
the atmosphere The ar tightness of the coanections should be
tested by closing the spring elips at ench outlet of the appa
ratus and opening the remaining two When one of the bottles
1s fastened on the hook on the manometer stand the flmd wall
T1se 1n one of the limbs of the manometer and should remain
stationary when the clip between the two bottles 1s closed

An ordinary serum needle does qmte well for introdueing
air into the chest sinee 1n these surgieal eases the lung 15 eol
hr:ﬁd and 1s not likely to be injured by the sharp pointed
needle

Chest 'Wall —Tuberculous osteochondritis of costal
cortilages and sternum 15 relatively uncommon It 1s
usually aceompanied by evidence of the disease elsewhere
n the bodv and follows pleural involvement with rup
ture externally Some cases ansing from primary breast
imolvement have been reported A Hison! (Rock Hill,
§ C) deseribes a vase

Man, 43, noted swelling of the right side of the chest 19
¥€ll‘s 2go It was painless at first, but later became tender
“‘0 Years later, 1t was mcised and dramed Several opera
lons were done subsequently but the condition spread grad
vally until there were seven drammng sinuses with much sear
::ng Over wn area 4X8 1n over the right costal eartilages and
bemum Roentgen exammation revealed widespread loss of
cﬂne detaul of the body of the sternum and calerfication of all
‘:lsetle‘lll cartilages Smears from the sinnses showed no tubercle
thgn four suceessive operations during the next 16 months, a1l
o 1_:t?sl:al cartilages with contizuous parts of the ribs the
stem“{n and part of the manubrnum were exersed A retro
ul al abscess was found at the first operation, and the tuber

US nature of the disease was revealed by histologie ex

mmnat
\(on The patient recovered
1

South Med & Surg 104 659 660 December 191
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for the bottles The<e stoppets, already bored with two holes,
hold two glass tubes, the longer tube m each stopper must be
replaced by a new one bent at a rght angle to prevent an
possible kinking of the rubber connection The long tube
reaches to the bottom of the bottle, the short tube estends not
more than 34 i within the neek

Lach blood transfusion bottle 1s provided with a wire han
dle attached to 1its base by = metal band The latter 1s un
elipped, and the wire handle 1s disengaged from 1t and turned
nstde out so that the hook at each end pomts out instead
of m The handle 1s then attached to the neck of the bottle
with a piece of string It serves to support the bottle on the
hook on the manometer sttnd A strip of 1 mn adhestve 1
stuck longitudinally on bottle no 2, which 15 graduated on
the strapping at intervals of 50 cc

A four way conneetion 1> next prepared by jommg with 2
short length of rubber tubing two glass Y connections, part
of a Carrel Dakin apparatus The manometer 1s made by bend
mg mto a U shape a piece of glass tubimng, about 80 ¢m long
50 that each limb of the U 15 about 40 em long If this oper
ation presents difficulties, an equally satisfactory mnanometer
can be made by Jouning two straight tubes with a short length
of rubber tubing The manometer 1s supported on a piece of
board held upright by two struts as @ base, all of which ean
be obtamed from the side of 1 paching ease A hook or nail
is mserted mto the side of the manometer stand at such 1
height as to allow flud to flow from one bottle to another
without eausing the manometer to overflos The manometer
1s secured to the stand by strapping and 15 graduated n cen
timeters by ik marks on the board

To one of the imbs of the manometcr 15 ttached a prece of
rubber tubm., which 15 bronght down behind the hoard and
seeured to the anterior extremuty of one of the struts at the
base If a short length of glass tubing 1s 1nserted at this pomnt
the remammn,, parts of the app watus can be scparated from
the manometer for sterihzation

Several leneths of rubber tubing are necessary, all of whih
should be of the samc caliber as that of the glass manometer
Finally four spring chips are needed to open or elose the
rubber eonnections as necessars when the apparatus 1s m opel
ation One 1s attached to the rubber tube between the two
bottles and a second hetween hottlc ne 2 and the four wav
connection a third eloses off the rubber tube leading to the
needle and a fourth that leadin. to the atmosphere A short
length of glass tubinx contuning a small prece of sterile cot
ton wool to act as an ar filter max be mserted near each out
let of the apparatus
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bullet 1 the left posterior portion of the body of the eleventh
dorsal vertebra I xploratory laparotomv disclosed only a
05 em wound tn the upper nght lobe of the liver which was
not bleeding About 6 Gm sulfamlamide was placed 1n the
abdommnal cawmity and the ineision closed wathout drmnage
The bullet wound was exersed The patient had a smooth post
operative course and recened 53 Gm sulfadiazme 1n 19 days

On the sixth postoperative dav a massive nght sided acea
mulation of fd developed in the chest, and on the seventh
day the first thoracentesis was performed Culture of this fimd
and of all subsequent specimens was negative The patient was
put on a fat free, lagh protemn diet, and 34 taps were done 1n
50 davs with removal of 56,450 ec chylous find In 27 days,
16,800 ce of this fluid was mjected wmntravenously

On the fifteenth day mght phremcotomy was performed
without apparent deerease 1n the rate of accumulation of flmd
From the sixteenth to the twenty ninth days the intravenous
therapy was difficult to maintain because of phlebothrombosis
of all extremities and the plasma proteins dropped steadily
despite 1,500 ce Dblood plasma admimstered by hypoder-
moelysis On the twenty ninth day and thereafter, heparn was
used as anticoagulant in the ratio of 4 mg per L chest fimd
In the next five days 1t was possible to admumster 7,000 ce
{1\11(% ntravenously, and plasma proteins rose toward normal
evels

As there was no apparent decrease 1n the rate of collection
of ehiylous flmd n the chest 1t was decided to mjeet 50 ce
sterle broth 1nto the pleural cavity to stimulate a fibrinous
reaction and thus seal off the leaking duet However, when an
attempt was made to aspirate as much flmd as possible before
Injecting the broth, only 2,500 ec could be obtamned Previous
to this date over 3,500 ec had been withdrawn without de
velopment of respiratorv embarrassment The broth was n
iﬁeted despite this sudden sigmificant improvement Following
: 1s dav, there was apparently complete cessation of leahage
Tom the duet, and small amounts of flud were aspirated to

asten re expansion of the ling The patient recovered com
Dletely

Despate absence of untoward reactions an this patient,
s Probably wise to take spectal precautions when first
remjeeting the chylous fluid A skin test with the fimd
and slow njection of small amounts mtravenously should
2;0}’3“5’ be carried out It 15 also possible that the size
S ]the fat droplets mav be important m production of

eleterous mde effects
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The multiplieity of operations proved that surgeal
attacl on tuberculous ostecochondritis of the sternum
and costal cartilages must be radical The lesser pro
cedures resulted 1 extension of the original foer How
ever, to attempt such a radical extirpation mn one stage
would hardly be feasible, as 1t would probably result m
a flabby chest wall Since the excisions were done 1n
stages, the chest wall fibrosed sufficiently between oper
1tions to result 1n firm fixation The patient’s chest wall
feels as firm as 1t
d1d before amy of
= the cartilages were

removed (Fig 64)

4 Siler recently re

T ¢ ported a total exc

_x \\'“-&-: won, m stages of
\\ all eostal cartilages
and the entire ster

num, with recovery
The condition 1n s
cise was due fo

7 cariTugee v mort ot stemun” ©'acute costal chon

dritis follewing left
subdiaphragmatic abscess complieating an operation for
perforated peptic ulcer The excision was more extensiie
than 1 the present case as he removed the entire manu
brium

Chylothorax —The Lterature contans only eight
cases of chylothorax treated by ntravenous mjection of
aspirated chest flmd three patients recovered, three
died and two remamed unchanged Edward Schnug and
Joseph Ransohoff® (Univ of Cineinnati) report a case
of traumatrc chylothoraz successfully treated with mnfia
venous chyle

Negro 23 shot mn the might midclavienlar line between the

fifth and sixth ribs, vormted and complained of severe abdonm
nal pain and pam over the dorsal spine He had a large ealiber

(5) Survery 14 ° 8 81 August 1043
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affords the best exposure and thereby facilitates eareful
dissection from other medinstinal structures, the nntc,rlor
approach may be safer n the presence of anfection ' Be
eause of the mahignant changes m at least 15 per cent
of these tumors, carlv surgiceal removal 1s advised

[The editor agrees fully with the recommendation that these
tumers should be removed as <oon as diagno ed Nothing 1s ganed
Y a course of watchful watting The development of a communica
tion with the lung greatly reduces the r1 & of =urgical removal and
after the tumor has become malignant the case becomes hope
ess — |

In the treatment of chrome empyema, P R Allison”
uses & method whieh 1s less mutilating than many of the
present procedures He reports three cases

Tecm\1c —First, 2 simple rib resection 1s done and dramage
operation with exeision of the old drainage stnus, 1f necessary
The cavity 1s washed out daily wath Dakin’s <olution, and the
amount of =olution needed to fill the eavity serves as accurate
measure of 1ts size If the volume of the eamty remains con
stant over two or three weeks the sceond stage of the operation
1s done under general anesthesia supplemented by loeal njec
tions of the mtereostal spaces
in mesion 15 made down to the mbs over the lowest part
of the cavity, usually just above the draunage opening One,
WO or even three ribs are removed over the base of the eavity
extending beyond 1its anterior and postenior limts for 1 or 2
n to promde a gap n which the bent finger can work An
elongated o4l piece of thichened panetal fibrous tissue 15
exersed from the gap over the whole anteroposterior length
of the eanity This wall usually inelude one or two intercostil
undles, 1n which case the vessels are hgated and eut at each
end of the wound and the intercostal nerves are divided sepa
:’éml)', first at their posterior ends and then anterorly A lLine
. ft:ea\aze between the cut parietal fibrous laver and the b
Theogm] and enlarged until the index finger can be nserted
v ap 15 freely mobihized until 1t can be pressed down into
\\h:l contact with the wisceral laver of fibrous tissue over the
o ¢ cxtent of the eavity If the flap 1s so thick and the
b g)’cmm cavity in part so narrow that the two surfaces eannot
nmc:curatelv approumated the flap may be meised 4long ats
at s“‘c‘;:' Or posterior attached margin, the meision being made
the now -']!]n angle that a bevelled edge 1s produced allowing
- oW hinged flap to shide down into the cavity If no bron
) lancet 1 3 o34 Fen o 1043
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Use of heparin as anticoagulant n the flmid to be m
Jected appears to be a valuable adjunet mn the treatment
of these patients .

TInjection of sterile broth o1 other fibrimogemie agents
mto the chest cavity may be of value 1 seslng off the
leaking duet It 1s unfortunate that in this mstance
mstillation of broth was earried out comncidently with
the apparently spontaneous cessation of the leak

Neither diet nor phrenicotomy had any mnoticeable
effect on the course of the disease It 15 1mpossible, how
ever, to predict what would have been the outcome if
these procedures had been omitted

[The use of heparin would seem to be a good suggestion in 20¥
case requuning frequent intravenous infusions ——Ex

Empyema —John M Dorsey6 (Chieago) reports two
cases of chrome empyema due to dermord tumors of the
medwstium Tt 1s only by carefully planned study that
diagnosis of the underlying cause of chronie thoraeie
sinuses can be correctly made Characteristically, der
moids are found n the anterior mediastinum, extending
laterally and posteriorly as thev enlarge Study par
tienlarly of the lateral roentgenograms of the chest m
the two cases shows the costovertebral gutter region to
be free from disease This 1s usually mvolved m « chrome
empvema process Lipiodol visualization of the smus
tracts demonstrates their extension mto the anterior
mediastimum  This suggests the diagnosis of dermoid
tumor which was further substantiated by obtammng
material from the smus which was characteristic of these
lestons such as han and sebaceous material At operation
1 each instance a tumor was removed Hair was seen
on both specimens The derrvatives of ectoderm and
mesoderm were found on meroscopic section

The surgical approach to each patient must be n
drvidualized While the transpleural operation through
a posterolateral mersion as advocated by Harrmgton

(8) Surgery 13 755761 May 194
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affords the best exposure and thereby faeilitates eareful
dissection from other mediastinal structures, the nlxlgrl()r
approach may be safer in the presence of anfection Be
cause of the malignant changes m at Ieast 15 per cent
of these tumors, early surgical removal 15 adsised

[The editor agrees fully with the recommendation that these
tumors should be remosed as oon as diagno ed Nothing 15 gamed
by a course of watchful waiing The development of a communica
tion with the lung greatly reduces the n1 k of surgical removal and
alter the tumor has become malignant the case becomes hope
less—FEd ]

In the treaiment of chronte empyema, P R Allison?
uses a method wlieh 1s less mutilating than many of the
present procedures e reports three cises

TecHNIC —First, a stmple b rescetion 1s done and dramage
operation with exeision of the old drainage sinus, 1f necessary
The eamty 13 washed out daily with Dakin’s <olution, and the
amount of solution needed to fill the eavity serves as necurate
measure of ats size If the volume of the cavity remnns con
stant over two or three wechs, the second stage of the operation
1s done under general anesthesia supplemented by loeal 1njec
tions of the intereostal spaces

in mesion 1s made down to the mbs over the lowest part
of the eavity, usually just above the drinage opemng One,
two or even three ribs are remot ed over the base of the cavity
extending beyond 1ts anterior and postertor hmits for 1 or 2
In to pronde a gap in which the bent finger can work An
elongated oval piece of thickened partetal fibrous tissue 1s
exesed from the gap over the whole anteroposterior length
of the cavity Tlus will nsuallv melude one or two intercostal
undles, 1n which ease the vessels are lLigated and cut at each
(;::llof the wound and the intercostal nerves are divided sepa
of EIY, first at thesr posterior ends and then antenorly A line

;ea\dze betneen the cut parietal fibrous layer and the mb
1> found and enlarged until the index finger can be inserted
e‘: flap 15 freely mobthized until 1t ean be pressed down mto
Whr.‘\\l contact with the visceral laver of fibrous tissue over the
o ¢ extent of the eavity If the flap 15 so thick «nd the

" [,:"’ €mMa cavity 1n part so narrow that the two surfaces eannot
ance':llmtelv approumated the flap may be mersed along 1ts
at Sncohr Or posterior attached margin the ncision being made
the now ’I‘l“ angle that a bevelled edge 1s prodneed allowing
IOV hinged flap to slide down into the cavity If no bron

() Tancet 1 30 35 Fen 0 1043
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chial fistulas are present the fibrous covering of the lung mav
be carefully 1ncised 1n chessboard fashion but 1t 1s better not
to do this than to injure the underlymng lung

The mobilized parietal flap 1s pressed down on to the lung
and held in place by paching the eavity between 1t and the
nbs with dry gauze info which sulfanilamde powder has been
rubbed Tihis packhing must be so tight that it produces umform
approximation of the two layers The wound 1n the chest wall
15 Iightly packed and 2 firm elastoplast dressing 1s apphed

Ten days after operation, the pack is removed under gas
and oxygen anesthes:ia The parietal flap 1s firmly adherent to
the lung, and the extrapleural space clean and healthy Any
bronchial fistulas which were present are now sealed The
eavity 13 washed out onee or twice daily and a hght gauze
pach wrung out m Dalun’s solution nserted If healing takes
place anteroposteriorly more quehly than from above down
ward, 1t may be necessary in the later stages to insert a fube
to keep the dramnage free

[H there 15 much fibrosis of the Iung 1t 15 difficult to understand
how the extrapleural space will become obliterated —Ed.)

Fatal Borate Poisoning —Charles A Ross and John F'
Conway8 (Galesburg Il ) report a case resulting from
continuous irrigation of an empyema cavity with satur
ated borie aeid solution A review of chimesl and ex
perimental hterature on borate poisoming seems to m
dicate that boric acxd and 1its related compounds are
more dangerous as 1rngants and local medicaments than
13 commonly assumed

Cysts of Lung ~—Solitary cysts or cysthhe structures
of pulmonary origin usually come up for treitment be
cause of some aceident to the eyst M Dawson Tyson?
(Hanover, N H ) observed seven cases One was symp
tomless, but the other six showed nearly as many fypes
of complications as there were cases These complications
were nfection of the eyst without rupture infection of
the cyst with rupture and formation of Py opneumo
thorax, progressive expansion of the cyst after subst
dence of mfection rupture of the cyst without infection
but with the presence of a ball valve and formation of

(8) Am J Suryr 60 380395 Jue 1953
(9) Ann Surg 118 5075 July 104%
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tension preumothorax, and rupture of the cyst with
discharge of sterile fluid mto the pleural eavity  All six
patients were operated on successfully

Four of the cases almost surely represented congenital
cysts of pulmonary origin, two of them bemng eystie
accessory lobes arising outside the normal lung tissue
The other two probably were not congemtal ey sts, since
one resembled an emphysematous bulla more closely than
a true cyst and the other was probably origmally a lung
abscess, though certan findmgs militated agnnst this
conclusion

Extirpation of the lesion, when possible, seems the
best treatment If the lesion has an epithehal hning
collapse or simple dramage will not cause permanent
closure of the cavity The scope of the operation may
vary from sumple exeision or enucleation of the lesion,
as 1n three of the reported cases, to lobectomy or even
total pneumonectomy

Ehmmation of mfection 1n the cavity as far as posa1
ble 15 an mmportant preoperative requirement With a
bronehial communication, postural dramnage may aceom
plish this goal, but external drainage may be required 1n
closed eysts or when the communicating bronchus 1s
madequate Avordance of opening the cyst durmg re
moval 13 desirable, but not always possible To remove
the cyst intact, eareful dissection and mdividual ligation
of the lilar structures may be necessary This technie
was used successfully in one of the cases and, 1f 1t had
been used 1 another nstead of the tourmquet method,
opening of the cyst and possibly the following empyema
might have been avoided

The question of drainage after cyst removal 1s an m
dividual problem that has to be settled at the time, but
115 2 safe maxim that 1f the c3 st has been opened during
removal dramage should be instituted Postoperative
care 1s the same as after other open chest operations 1n
which lung tissue has been mampulated or resected

Symptomless eysts are uneommon and even silent



250 GEMER AL SURGERY

solitary eystie lestons should be remorved 1f posable

{This conditron formerly thought to be rare 13 now recogmzed
as beng fasrly common The danger of miection 19 always great
and when the e cysts become miected they rarely f ever become
tiealed Therefore P before 19 adueable Bt 8
probably smgmificant that it 1s relainely uncommaon to recopmize
congenital eystie disea e i patients of middle age ot beyond, be
can & this fact probably indicates that most patients with the
condtion die before they reach muddle age —Ed

Eehinococens Cyst of Lung —Chifford D Denson, Wil
lam A Byvans Jr, and Wolf W Zuclzer? (Detroxt)
report suceessful surgeal exesion of an echinoeoccus

i

J

Fir €5 Qeft) —Yost oontenia  prozection showmg HIge ovold maas o
§ datd em le separated fum capsale of adientstia by 8 crescent s ale
wpa o super v and fo ® lesser extent fnfenosly
Fig 66 {sivir) —vame ca & fight lateral pro$ etion
eyst of the Jung by a single stage procedure 1o & boy, 12
The roentgen mamfestation due to presence of amr be
tween the parasite and the advenbiia, regarded as 2
patbognomonte sign by South Ameriean authors, Wa$
present (Figs 63 and 66), and the small bronchial

(2} A Sure 11T 68 77 Februery 19¢8
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fistula accounting for the phenomenon wis demonstrated
at operation Recogmition of this roentgen sign will lead
to early dignosts of hidatid cyvst of the lung and
followed by surgieal exerston of the eyvst ntact, will
elminate complications due to rupture of the eyst and
multiple stage operations to cure the disease

Howard I Bradshaw and James F O'Neill! (Win
ston Salem, N C ) report the results of surgical freat
ment of bronchwectasis tn 76 patienis whose disorder
w1s mostly due to an unknown etiologic agent

The eomplieation which most often leads to death
after lobectoms 1s nfection Simece operition 15 usualls
done as an elective procedure time should be taken to
get these patients 1n the best possible physical condition

Endotracheal oxygen ether anesthesin was used m
most cases Tt would be 1deal to hgate individually the
vessels and the bronchus of the lulus of the lobe Un
fortunately, this 1s not alwavs possible, but 1t 15 often
feasible to Tipate the nfertor pulmonary vemn to the lobe,
divide 1t and then apply a lobe tourniquet This manipu
lation ai@s considerably 1n production of a short stump

Many clamps have been devised to control hemorrhage
during separation of the lobes but none 19 satisfactors
It s farly efficient to start two runmng loch stitch
sutures of fine chromicized gut to control the hemorrhage
as formation of the fissure besns If the sntures Leep
bace with the dissection little blood 13 lost Mattress
sutures of fine s1ll ean be used to bring pleural surfaces
together over the raw area of the lobes Since the advent
of sulfamlamide there 15 an oecasional patient who does
not need drunage The period of hospitalization 1s
shortened by weehs 1f dramage 1s not required

In a report on this disense the nature and extent of
the disorder should be clearly indicated With the high
mortality known to oceur m untreated patients (35 per
cent) and the chronic 1nvalidism present 1n those who do

(1) Surz Gymee & Obst 7 315318 September 1943
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not die, 1t 1s logieal to broaden the indications for
operation as much as possible, thus the authors have
refused to operate only on elderly patients with bilateral
disease

In the authors’ series, one death occurred among the
24 patients with lower lobe or lower lobe and lhngula
disease, a mortality of 4 2 per cent, all obviously diseased
lung tissue was removed Among 26 patients n whom
one lobe was removed but disease was present m other
lobes, there were four deaths, a mortahty of 154 per
cent Seventeen patients had two or more lobes removed
with three deaths a mortality of 18 per cent, 11 had
disease 1n other lobes Pneumonectomy was performed 11
nime patients with four deaths, a mortalitv of 44 per
cent, disease was present in the remaiming lung m all
those who died

Consequently, with mmnimal disease that can be com
pletely removed results are excellent If disease 1s pres
ent m many lobes, the most diseased lobe can be removed
with relative safety, but the mortality 15 probably three
to four times as great as in single lobe and hngula
disease Multiple Iobes can be removed in the presence
of disease 1n remamning lobes with only shightly greater
mortality than in single lobe removals in the presence of
disease 1n some of the remaiming lobes Pneumonectomy
can be safely done 1f the diséase 1s limited to the side
that 1s removed In this series, when a lobe 1s called
diseased 1t means that there 15 defimite evidence of bron
chiectasis by 1odized o1l studies

Tumors —Howard P Doub and Horace C Jones”
(Henry Ford Hosp ) discuss endothelioma of the plenre
The elmnreal picture 1s usnally inconclusive In the earl
est stage when mvolvement of the pleura 1s shght there
may be few or no symptoms Some patients complain of
severe plenral pamn and elevation of temperature
Dyspnea on exertion 1s common When flmd develops

(2) Radiology 39 2732 July 104°
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1t stmulates an inflammatory effusion Anemia 1s some
times present but 15 of Little diagnostic mid Iever of
varying degree and regularity may oceur and 18 probably
of towie origin Wessler and Taches state that there s
marhed contrast between the inordinate size of pleural
tumors, especialls the endotheliomas and the panets
of symptoms which thev produce A patient with no
symptoms other than some dvspnea and possibly fever
may show extensive roentgen changes over one side of
the chest

The authors report three fairly typical cases The
Hliness, as a rule, dates from a cold or acute infection
from which the patient does not return to normal well
bemg Examimation usually shows evidence of flud
the pleural cavity There may be palpable lymph nodes
but this 15 not common When the flmd 1s removed, 1t
reaccumulates rapidly, and this cycle may recur many
times until the examiner becomes suspicious of a mahg
nant growth Microsecopic examnation of the removed
flwid may reveal tumor cells, as m two of the reported
cases

Roentgen examination showed evidence of flmd 1 the
three cases, but did not reveal the etinlogie factor In
two cases air was introduced to replace the removed flmd
and clearly outlined the tumor nodules This 18 2 useful
dagnostie procedure which should be used more often

The fact that autopsy i most of these cases fails to
reveal evidence of any tumor mn the lung 1tself 1s against
the theory of a metastatic origin from bronchiogenie
cancer There 15 more evidence that the tumors develop
from the endothelral cells of the lymph spaces or pleural
surfaces

The often repeated statement that the climeian must

© cancer minded holds true in the diagnosis of these
¢ases The patients are often under observation for con
erable periods before the true dragnosis 18 apparent

4p1d reaccumulation of fimd, 1n the absence of pul
monary infiltration m the apeves mdicates further study
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of the underlying lung to rule out a lesion 1n this area
If the fluid 1s blood tinged the probabihity of tumor 1
herghtened Cases have been reported 1n whieh turbid
mnfected flud has been removed This may lead the
chmeran astray Bronchosecopy has been recommended,
but 1t 15 difficult to see how tlus could be helpful, as the
bronehi eannot be explored to the vieimty of the leston
Malignant tumors of the lung 1n women are uncom
mon, but benign or vascular tumors are sometimes ob-
served Marto M Brea and Flavio Nifio® (Umv of
Buenos Aires) deseribe a case of hemangio endothelioma
of the right lung They diseuss the difficulties encoun
tered m determinmg the mediastinil or pulmonary lo
calization of the tumor and 1ts benign or malignant na
ture and note the diagnostic value of female sex, long
evolution without local or distant imvasion frequent
expectoration of blood and spherieal roentgen image
Woman, 47, presented eltmeal and roentgen svmptoms found
by other authors m similar eases Fresion of the upper and
middle lobes was performed, but the postoperative course was
compleated by atelectasis of the remauning lobe and the

Ip::ztxent dred of acute pleuropulmonary tubereulos:s two months
ater

The postoperative atelectasis of the lower lobe was caused
by the masstve suture of the lobar pedrele close to the inter
mediate bronchus because of the concomitant resection of the
middle lobe the atelectasis was obstructive, as the Jower lobe
adhered to the thoracic wall The milary tuberculosis of the
lung certamly reulted from the surgieal traumatism to the
pleura, the adhesions of which were present before, operation
and must have been the result of a previous tubereulous
pleurthis that had developed smlently The surgreal liberation of
the lobe through the disea~ed pleura served as starting pomt
for the tuberculous generalization this also explams the tuber
culosts of the paretal pleura revealed by bropsy

The meaning of extensive pleural adhesions 1 patients
with nontuberculous pulmonary lestons who must under
go endothoracie operations must be Lept mn mmd be
cause the surgical trauma may release complications

(3) Medicina Buenos Arres 3 909 70 January 1048
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diffieult to mterpret if the plenral lesion 1o attisbuted to
the actual disease and not to an old tuberenlosis

{The tumor was apparently recognized as a malignant one The
operation of total pneumoncctomy should therefore have leen per
formed 1 tead of a partral re ection I the whole lunz had been
temoved the complication which cau ed the patients death coutd
not have occurred In an expersence of over 500 ca es of pulmonary
tumors the editor has never cen one which he would diagno e a
a_hemangio endothehoma Probably this case was an example of
what we prefer to designate 2 “mixed tumor of the bronchus —Ed |

Harry Hauser! (Western Reserve Unny ) states that
primary cancer of the lung tn mfancy 1s 1are, only three
cases having been reported It s also relatively rare in
childhood and early adulthood, as only 11 cases are
found 1n the hterature Hauser reports a ease in a Negro
baby, aged 17 months

The child had been 11l for fise months, and no suspicion of
the trye nature of the disease was cntertaned On the basis
of a diagnosts of whooping cough, she was sent to the con
tagous ward of a hosmtal, where bronchopneumoma Was
diagnosed Had a chest roentgenogram been taken at that
time, there mught have been enough evidence to suggest the
Dresence of a new growth Although even later when the lesion
w®as well advanced the roentgen findings were interpreted
23 due to pleural flud The real clue to diagnosis eame when
attempts to aspirate the left pleural cavity proved ineffective
be small amount of serosangmmneons materal together with
2 few fragments of tissue, incicated that the lesion might be
;leoplashc The possibility of a primary pleural tumor or a
umor 9f the lymphoid series was at first entertaned The
Patient’s gradually retrozressive condition precluded any type
of therapy which mght have aided m the differential diag
?osxs Not unt:l antopsy was performed was a prnmary lung
s“mOT considered At first the gross diagnosis was primary
a?;;(;?atgf g‘e lung  after the mieroscopie features were an
carcmz’)mae nal diagnosis was primary small cell pulmonary
o This ease demonstrates that a neoplasm may produee
1€ same appearance as a large collection of flmd, pro
Wided the tumor 15 of sufficient size to cause displace
ment of the mediastinil structures (Fig 67) In several

of the cases reported 1n the literature the roentgen ap

) Radology 39 3338 July 1947
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pearance was similar to that in the ease reported here
and 1 several mstances the erroneous diagnos:s of plen
ral effusion was made instead of a diagnosis of neoplasm
Thus, 1t seems obvious that a diagnosis of primary bron
chogenie carcinoma must always be considered m the
differential roentgen diagnosis of large, dense, homo
geneous shadows mvolving one side of the chest

It seems more probable that primary bronchogeme
cancer i 1nfancy develops on a congemital basis rather

p S g T L g
to nght

than on an acquired one Avitamiosis A and influenzal
infections may be factors 1n the production of metaplasia
of bronchial epithelrum with subsequent development
of cancer The logical treatment of cancer of the lung
m the young 1s surgieal extirpation when the lesion 13
small and situated peripherally It 1s possible that pal

liation may be obtained by high voltage roentgen therapy
1 the later stages of the disease
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Bruno W Volk Wilbhum Johnson and B 1 Ml
strom=» (G ilesburg) report in wnusual ease of primary
carcinoma of the lung m wiich the only complaints were
mereasing divspner wathont exertion, frequent ittuds
of slizht pauns 1 bath wdes of the eliest and proressne
fatigue Temperature w1s normal, pulse 130 and respizn
tions up to 36 Blood examunation revealed ncrerse of
polvmorphonucler leul oy tes to 16 000 but the differen
tial count was normal Roentgen films of the chest were
mterpreted 1s chowmg wmihiary  tubereulosis of both
lungs The patient detetorited rapidly and died two
weehs after appearance of symptoms Diagnosis of
miary caranoma of the lungs was made after death

Primary etreinoma of the lung produees no siEns oL
svmptoms m about 15 per cent of all eases Therefore
1t 15 not surprising that this patient felt well until ibout
two weehs before hts death This ease however 15 of m
terest because ot the peculn mibary distribution of
the tumor throughout both lungs, simulating mthry
tubereulosis At autopss the posssibility of miliary tuba
culosis could not be ruled out by gross esamnation 1S
the ditribution and appearance of the small nodules
were absolutelv unehn wtersstie for pulmonary (v
noma

Nodular myolvement of the lungs in primary eira
foma 15 comparatively 1are Miliary eareinoma o1 ear
CMoss 15 probably the result of local metastases Com
pared to miliary tubereulosis the caremomatous nodules
are larger, whiter mote translucent and sitwated along
the Iymph channels Although the tiny carcinomatous
nodules of the present case were scattered more or less
t;‘x‘;(\‘.:m%\\s\} fhroughout both lungs the density of

T arrangement increased m the base of the ri ht

:fe]z;er lIobe Possibly the primary tumor startel m this

“‘;I‘he morphologie stmilanity to mibary  tuberculosis

i‘Lﬂecened the roentgenologist was remarl able and

Gy mini J 8 Y 471 N mber 1947
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the explanation of his error was cbvious after the gross
exammation of the lungs had been made

The histologte examiation left no doubt as to the
character of the tumor The peculiar distribution of the
growth was due to 1ts spread through the perivascular
or peribronchial lymphaties which were filled with tumor
cells Pleomorphism of the cells 15 not unusual, as the
different sections of a single tumor often contam cells
and cellular arrangements of the most varied types In
pulmonary eareinoma the presence of mueus 15 usually
associated with that of more differentiated cubical o
columnar cells, arranged around glandlike spaces, which
pomnt to the origin of the tumor cells from the mucus
producing epithelial cells The present case showed 1o
gland formation, the carcinoma was composed of un
differentiated, polyhedral cells mingled with cyhndrie
epithehum and large cells contamming muemn It 1s rare
that a carcioma preserves the poteney of cellular secre
tion, while completely losing the tendency for glandular
strueture The peculiar gross appearance of the mdivid
ual caremomatous nodules has to be attributed to the
production of a rather large quantity of mucus The
mihary type of primary pulmonary caremoma was de
scribed before (Dwing Boyd) , however, the presence of
muen 1 the undifferentiated type of carcinoma of the
lung 15 remarl able as no other similar cases are found
in the literature

To determine the value of sputum ezamination ¥t
dagnosis of carcinoma of the lung, F J Sambrook
Gowar6 (London) studied 93 suspeeted cases by Dudg
eon’s wet smear method Malignant eells could be demon
strated m the sputum of 64 3 per cent of eases of prot ed
or probable carcinomas It was not onlv advaneed
cases that such cells were found, as the growth was
operable 1n a significant proportion of cases

The test 15 of value 1n establishmg diagnosis of malig

(6) Bnt J Surg 30 193 00 Janvary 1943
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nanev when other methods of investigation, meluding
bronchoseops, have fuled and when 1t 1t 13 not desired
to explore the chest, when the patient 15 too 11l to be
submitted to other metliods of 1mvestiation and when
the growth 1s mashed by secondary mflimmators
changes i the lung The test should be used more widely,
for 1t mav Jead to earlier dingnosis 1n some cases

Aspiration biopsy as 1 method of diagnosis should be
teserved for cases gnang repeatedls negatne sputum
tests and should not be used when surgical removal of
the growth 1s envisaged

Histologie Analogy of Bronchial Adenoma lo Late
Prenatal and Early Postnatal Structures —Recently em
phasis has been placed on noncancerous tumors of the
bronchial tree, adenoma bemng the most important on the
basis of ineidence alone Several theories of origm have
been suggested In all Tistologie discussions, vascularity
of these tumors 15 emphasized Individual cells are usu
ally said to have small, round, darkly staimng nucle
with scant eytoplasm It has also been noted that a ms
taken diagnosis of endothelioma might readily be made
aud attention has been called to resemblance of the tu
mor cells to lymphocytes However, other forms show a
hustologie strueture with a secretory gland appearance
while m still others there 1s @ defimte mixture of the
two types of cells Thus 1t seems that there are two
Possible el t dermal, showing espeaially cells
resembling lymphoid tissue with varying proportions of
blood vascular elements, and endodermal showing gland
ular cells resembling the glandular and ductal epithe
lium of bronehial mucous glands This 1s in accord with
the work of Womack and Graham and would support
therr use of the term “muxed tumors”

nee mention had been made of the possibility that

?denoma 18 related to embryome and fetal tissues, Wil
1am B Harrs, Jr 3 (Tulane Univ ) studied his material

3) Arch Tath 35 8592 Januvary 1943
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from tlus pomnt of view It consiste 1 of fetuses rangmg
m age from 7 months to matunits and infants who died
trom 2 few hours to three months after birth (23 m all)
Tn el mstance o transverse section throungh the tra
chen and surrounding structures, just above the bifur
cation was prepared A siilu section was obtumed
through the region of the stem bionchi approsimately 1
em beyond thewr origin ‘Lhese areas were selected be
cruse they represent the predominant sites of such neo
plasms

Duplication of findings was conwistent 1 all the age
perods

Stem Bronch:—Salient featmies in these specimens
wete character and locition ot seeretory linds The
bronehial epithelium at these stages, while of columnar
cihiated type 1s deheate easily disturbed and somewhat
pale 1n tinctorsal property Limmng epithehum of the
Zlandular acint 1s at varance with the usual regulated
orderly arrangement of mo1e or less pyvramidal cell type
present after the third month Cell membranes are poot
Iy formed, cell outline 1s 1agzed and cells are distributed
11ther haphazardly within the limiting basement men
brane (Fig 68) Oecasionilly a more mmmaiture gland
1 noted 1n which merely formative cells are aggregated
Phis s1me general aspect of poorly developed glandular
elements has been noted 1n a bronchiogeme tnmor (Fig
09) Such landulir patterns form 2 distmet contrast
to thosc noted after maturation (Fig 70) or in 2 st
ple bronchial glandular polyp m which proper config
uration of cells and arrangement -re present

T ymphord and Vascular Structures —Vascular strue
twres of the bronchi consist of numerous thun walled
blood vessels 1 which mural development 1s greatly re
strieted They appear more lil e blood smuses are of varl
ons sizes and distributed mostly 1 the submucosa These
characters are greatly exaggerated in the closely appro¥
1mated and often contiguous Ivmphoid tissue Mot only
are such blood sinuses numerons and diffusely seattered
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throughout, but the blood cells aud lviphoid cells may
be mtimately dispersed without evidence of mural sep
aration The stroma of these immature Iymphoid glands
1s shght and arregularly arranged urthermore, there
15 no cortical and medullary differentiation or nodule
formitton Germinal centers have not deseloped at sueh
stages These structures are continuous to the outer
structuie of the main stem lronelr and mav protrude
mto their walls Tlus fettwre 15 emphasized 1 that

b = e

>~ -
- > |

Fir rR__p,

15 o[ Bronehial mucous glands of newlom infant shawimg rather

11 memb snes and somewhat haptazard arrangement of acmi
within limitme 13 eme t memtrane

3 . . 2
> X .

bronchiogeme adenoma my closely simulate the cellu
lar pattern and vaseularity of such Iymphoid develop
ments In the tumor formation however, a delicate
stromal strueture 15 often ar anged 1n acinal compart
ments

These observations show the smularity of infantile
Hipes of structures, especially the bronehinl mucouns
glands ang peribronchial and peritricheal 1ymphadenoid
tissue to the tistologie findings m bronehal adenoma
Smee the bronehnal mueous glands oceurred not only
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Just beneath the mucosa but more deeply between the
cartilaginous rings and since the lvmphadenoid tissue
was found not only permbronchually and peritracheally
but 1n the walls of bronchi and trachea, 1t can be deduced
that tumors arnsing from such tissues may be intra or
extramural or may extend nto the bronchial or the tra
cheal lumen Such locations for bronchial adenomas have
been deseribed by Goldman Adenomatous tumors have
been found to occur i earlv life and often have ther
inception 1n the first decade The potentiality of these im
mature histologie structures for originating or assum
ng cancerous characters 1s conceivable

The general term “adenoma” does not seem techmieally
correet for all these tumors, some bemng predominantly
Iymphord Likewse, since all are not of both lymphoid
and secretory gland structure, the term “mixed tumor’
18 not always applicable Perhaps an added suffix such
as “secretory type,” “lymphoid or angiolymphoid type’
or “mixed type,” would make the appellation of adenoma
more comprehensive

Pneumonectomy —Sol Rov Rosenthal, Willard Van
Hazel and Carl Treneus Jr~ (Umv of Illimois) used a
silver plug as @ method of bronclual closure in tolal left
preumoneciomy m 27 normal dogs There were three
postoperative deaths due to coughing up of the plug
within two weeks These deaths oceurred early m the
study because plugs of correct size were not avarlable
and those used were too small There were no fatalities m
the last 10 ammals

In the 24 surviving dogs the plug was removed bron
choscopucally at ntervals sarymng from 14 to over 300

ays after operation The amimals were knlled at differ
ent periods after removal of the plug to note results
The distal end of the bronehus seen through the broncho
scope after removal of the plug and through the pleural
enty at autopsy appeared healed and showed no sign

() Surery 13 880 888 June 1043
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ot 1mfection The usual test for bronchopleunl fistuia
w1s entirely negative Microscopie sections verified the
solidarity of healing and absence of infectron Healng
ocenrred at the line of sutuse m the cistal end of the
bronchus The heiled end w1s comieal 1 most 1nmals

Two dogs died 34 and 21 davs after removil of the
plug friom an infected wound The bronchial stump was
well healed and showed no sign of mnfection

Julin Johnsonv (Unts of Pennsil ama) tepotts 20
cases m which fotal pneumonectony was performed with
onlv one death a mortahts of 5 per cent Thirteen of
the patients were operated on for earemoma, SIY for
bronchiectasis ind one for maltiple tung abscesses 1he
low 1verage age of the patients was undoubtedly a major
factor 1n the low operative mortality Nevertheless, this
group demonstrates that total pneumonectomy 1S rel?
trvely <afe i the patient without complicating diseases

The only hope of cure for the patient with broneho
genie caremoma 15 surgical remosal of the tumor, which
usually means total preumonectomsy This operation also
offers 1 complete cure for the patient with extensnt
but umlateril suppurative disease of the lung The mor
tality 1n the young patient should be low whether the
operation 1s for caremoma or for suppurative disease
The mortality will piobibly remam fairly high the
elderly patient with cviemoma assoeiated with other
complicating diseases

{This 18 an_¢xceptionally low mortality rate for total pneumonec
tomy and probibly will net be ustamed 1n a larger senes of ca €s
Operative mortahty 1 this kind of cae 1s mn other types of
urgery 15 largely dependent on the condition of the patient Youln
ubiects with good cardjora calar ystems and {ree from much
mtoxication from_infection will undergo the remowal of a lung
with httle nisk On the other hand the mere one tries to extend
the upplication of the operation to give a chance for cure fo the
doubtful risk patient the greater will be the operative mortahty

In this respect the factrr of age 1s undoubtedly mmportant In the
editors of 102 total the oldest patient

(o) Stg Cn & 0bt « 400465 Aprit 1843
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to_unue the operation was 68 Another patient 70 years old dul

well for 2 weeh and then died <uddenly of acute myocardial
farlure —Ed |

Closure of Bronchus I'ellowng Total Preumonectomy
—Willinm I' Rienhoff Jr  Tames Gwnon, Tr, and
Irwin Sherman6 (Johns Hoplms Univ) found from

F e
—<<\

f("'":lhlt—r’mmn of patient on table and auterolate al e n Closure

dista) g0 LLTATy bronchus mattress sutures leaving viable cuff of bronchus

O suture’ Line Lower msert sutured b onchus with viable ore cuff

res d ng 1 med ast num

;xpenments and autopsy observations that the mamn

0Int to healing of the bronchus 1s at the cut end To
Y

yn:fe:‘e Viability of this portion by gentle handling and

ntan,
—__tmmng arculation 1 the bronchral artery they

) Am Surg 110 481531 0t 4 ¢ 1940
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have developed a method of closmg the primary bron
chus, suceessful m 25 of 27 total pneumonectomes

Meraop —The primary bronehus 1s amputated near the bt
furcation of the trachea, leaving only a short stump, so that
this may be eontained well 1n the mediastinum Amputation
1s executed with the scalpel so that as little damage as pos
sible 15 done to the eut end Crushing or cautenzation 1
strictly avoided because devitalized tissue must be sloughed
off or replaced by wiable fibrous tissue from the neighbor

Phrenic-1] TRV xZ
« P B ”“))‘\’

St S 04 Y -

s
B R N
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Fig 72 ~Denuded area contammng hilar structures covered over by medias
tmal pleura inte upted silh sutu es closmg lips of pleura except t enber
end Four sutures apart from those ¢l sing inc s on in the medistinal pleurs
hold nonse ous surface of mediastnal pleura n spposiion to cut end O

hood and this mvites infection Also, prumary aggluttnation
of the wital amputated stump of the bronchus to the sur
rounding or overlving areolar tissue thus 1s prevented, and
the stump may be surrounded by wigorous granulation tissue
ongmating from the mediastinal areolar tissue and also from
the undisturbed peribronchial tissue The inferior thyrod ar
tery gives off small branches to the lower end of the trachea
and the first part of the prumary bronchus In some mdvid
uals the bronehial artery apphes 1tself to the posterior aspeet
of the primary bronchus some distance from the bifurcation
of the trachea so that there m1y be a space between the area~
supplied by the inferior thyroid arteries and the brounchal
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\essels that has a relatively poor circulation The bronchus
should not be dssected elean of its peribronehial arcolar tis
sue, nor should the mucosa be disturbed mm any way As a
rule, the bronchial artery should be higated at the cut end and
not be oecluded 1n one of the mattress sutures

With a very thin cutting ncedle, mattress sutures of fine
<lk. or eotton ave placed o that one leg of the suture passes
around a carttlaginons ring (Fig 71) The space between
the legs of the mattress sutures 15 4 5 mm to avoid <lough
from strangulttion of tissue between them They are placed

~—Method of pulline mediastinal pleura over open euff of bronchus
Peripheral to suture hine when there is scarcity of mediastinal plenra

Dostero anteriorly, then back anteroposteriorly Six mattress
sutures usually suffice to close the bronchus completely This
closure shoyld always be cheched by filing the thoracic cavity
With warm salt solution above the level of the closed bronchial
stump and increasing intratracheal pressure If closure 1s not
ar tiht bubbles will 1mmediately appear
andsﬁfew sutures as possible are used to preserve ewreulation
- us viabihty of the eut end The sutures are used only
pu”‘“"l’ £ap to prevent mir from blowing to and fro on res
be a ,lun during healing The suture line m the hronchus shonld
h‘f“Prﬂced s igh up on the stump as possible 1e, near the
etion of the trachea because (1) if the sntures ent
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throu,h or form localized areis of infection these areas will
be as far rcmoved from the healing end of the stump as pos
sible, (2) when the sutures ae placed near the trachea there
15 less Iihelihood of interfering with the bronehal artery It
15 hazardous to place any form of suture 1 the cut end of the
bronchus for sutures, regardless of the method of mserhon
or type of materal will become mnfected and will ent The
bronchus seldom heals as 1t was sewed at operation, but wil
open and heal by second intentton The stump therefole

Tz 4—Meth d of ele wtny, A p f mediastinal pleura to cover bronchial
stump (See alo Fig 75)

should be covered with mediastinal pleura as well as neigh
bonng areolar tissue With patience, the pleura covering the
tortie arch and the first portion of the descending thoraeic
aorta ean be dissected off and sutured over the stump As there
may be a space remamning between the end of the bronehal
stump and the sutured mediastinal pleura beeanse of bulgme
of the aorta mto the thoracie cavity, 1t seems adwisable to
approximate the pleura earefully to the cut end by placin.
two sutures, anteriorly and postertorly (Fig 72) It only an
upper or lower leaf of mediastinal pleura 1s available 1t
should be used The stump mav be sutured down to the tissue
immediately anterior to the vertebral column, or the wall o
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the esophnzus mv be v ed on the left wde as wdll as the
outer evrering ol the pencirdial xac On the niht, the medi
astinal pleurl membrane 13 u wlls more abundant bhut when
a con wderable amount s to he ~iertficed i removal of the
tumor the azvpos vam s Digated, dinaded and sutured osvcr
the bronelual stump ln once Cisg, enough palmonary arters
distal to 1ts ligated portion was avalable for covenn,. the
stump on the luft Medinstinal pleara 18 preferred (Figs 73-
), but other tisues mav he used Appostion should be
snug but operungs should be left at either end of the <uture

¥
¢y
Rh

45

Fig 75 —Continuation of method in Figure "4

Ime so that 1f mir leaks from the bronchus an avenue of
eseape 1s provided In a few cases, sulfamlamide was dunsted
around the bronehual stump hefore closure of the chest

Two of the 3 deaths 1 27 eases were due to leal age
from the bronchus after closure by this method, but 1n
each a techmcal error was made In one the bronchus
was clamped before amputation with a curved Kelly
clamp to use thyy as 2 handle to pull on the llus After
the bronehus was cut the elamp shipped off, and 1t 1s
beheved that the ocelnding sutures were placed through
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this devitalized area The end of the bronchus slonghed
and the patient died of massive empyema Smee then no
clamps of any type have been used 1f feasible, bronehual
occlusion sutures may be placed before amputation of
the lung In the second case, the mediastinal pleura was
sutured tightly and completely aecross the hilar defect
on the left but was not properly brought into apposition
with the bronehal stump Thus, a space was left in the
mediastinum with no avenue of escape for air 1f the
bronehus leaked Lealage occurred on eighth day, and
mediastinal emphysema, followel by extensive suben
taneous emphysema, developed The eleventh postoper
ative day, when the patient seemed to be improving, be
suddenly died At autopsy air emboli were observed 1
the anterior coronary vems The bronchus had opened,
but the air could not escape There was an enormous
mediastinal emphysema The bronchus had been closed
with silk sntures as usual, and 1t 15 believed that 1f the
mediastinal pleura had been brought mto apposition
with the cut end of the stump the bronchus would not
have lealed Furthermore, an opening at each end of
the sutured mediastinal pleura should have been left for
eseape of air

[The mvention of a sptisfactory method of closing the bronchial
stump sty one of the bl of thoracic
surgery The desirabality of covering the stump with pleura 13 well
recogmzed but it 13 not ag easily accomplished as 1t may seem
On several occasions the editor has seen a thoroughly satisfactory
pedicle flap of pleura torn loose by movement of the stump created
by a cough The suggestions of Rienhoff and his associates are
however all good ones —Ed)

Tumors of the Mediastmum —S O Freedlander
(Cleveland City Hosp ) suggests the following classifica
tion

1 Embryologic rests
ermord—teratoma
Aberrant lung tissue
Bronchiogeme cyst
Aberrant lobe

(7) Ohio State M J 38 6160 1 Octoter 194
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2 Neurogenic tumors
Neurofibroma
Ganglioneuroma
Sympatheticoblastoma

3 Connectine tissue tumors
Lipoma xanthoma
Fibroma—fibromyoma
Lymphangioma—hemangioma
Sarcoma

4 Primary tumors of lymph nodes

Hodgkin s disease
Lympho arcoma
Endothelioma
Boeck s sarcoid
Primary tumors of thymus
Carcinoma of mediastinum
Primary
Secondary

i
<2
—

N

Echinococcic cysts
Intrathoracic goiter
Parathyroid adenoma

o ® -

Many mediastinal tumors are bemign and can be suc
cessfully removed with Little rish They will not respond
to roentgen therapy They may remamn entirely
asymptomatic In dermoids or teratomas, symptoms rare
Iy oceur before puberty neurogemic growths in the pos
terior mediastinum may produce symptoms m nfancy
or chldhood

Substernal oppression or pain, pamn radiating to arms
or shoulders irritative, unproductive cough and short
ness of breath are usual Difficulty mn swallowing or
hoarseness may occur Severity of symptoms depends on
Taprdity of growth and size of tumor Cyanosis of neel
and face with distention of vemns of neck and anterior
chest wall, may appear 1f the superior vena 1s com
pressed Horner’s syndrome suggests a lesion i the
posterior mediastinum Expectoration of hair may prove
the diagnosmss of dermoid
1ch1::;; may be asymmetry of chest, dimmished mobil
over 11 dulness and distant or absent breath sounds

¢ area mvolved All symptoms may be altered
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wnd confused if the tumor becomes infected ind estab
hshes conneetion with bionehal tree or pleural cauty
Drignosis often cannot be made without operation

In all eases of myasthema zravis tumor of the thymus
usually bemign, must be suspected Reports <how bemgn
thvmomas 1 over 50 per cent of these cises In about
10 per eent of eases of hy perparathyrordism, the tumor
15 1 the posterior mediistinum

While symptoms may suggest 1 mediastinal tumor,
dingnosts of type and locatton cannot be made without
roentgen examination in ifferent planes For accurate
locilization this may be supplemented by bronchoseops,
bronchography and arteriography \ sharply arcum
scribed spherical nonpulsatimmg tumor i the anterior
mediastinum suggests 4 teratomn the same lind of
shadow 1n the postersor mediastunum probably repre
sents 1 neurogenie tumor A tumor mass i the mdst
of the medirstinal contents often 15 1 lymphoblistoma 8
metastatic gland or aneurvsm Dacept for these few
hints all the diagnostic procedures may not be adequate
to estiblish t3 pe of tumor Occastonally asprration biopsy
1s mdicated However 1t 15 of value only 1f positrie and
15 attended by some danger Arteriograms mav be neces
sy to rule out aneurysm 1n centrally placed lesions

While asymptomatic bemign tumor may long remain
quuescent, m most eases 1t ctuses death bv inerease 10
size malignant dezeneration o1 mfections complications
(onsequently, surgery must be considered i all eases
Loentgen treatment may be useful i raling ont lympho
blastoma However 1t 15 wise not to grve 1t until the
patient has been seen by a thoiacie surgeon

Intratracheal anesthesia with mitrous owide oxygen
and ether or cyclopropine 1s useful because the opera
tions are transpleural For large growths Freedlander
uses a posterolateral approach through an interspace or
periosteal bed of - tesected 11b When the growth 19
small an anterirr or posterinn mcision 15 nsed 1 smll
section of rib directly over the tumor s reseceted Fryery
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(tfort 25 made to remove the pionth completely 1n one
stage Two stage operation partial 1cmoval, marsupral
zation or druni,e 15 seldom suceessful The pleura 13
closed tightly with the lung expanded Postoperatively,
effusion and ar are frequently aspitited from the
pleural cavity to reduce chanee of infection
For bemign growths uncomplicated by 1nfection, mor
tality should be Iow In 12 operations for such lesions
there was 1 death, 1n a case of chondroma wlich filled
the entire left pleural eavits and eould not be ecom
pletely removed
[The editor agrees thoroughly with Freedlanders opinion that in
all ca es operation 1s to be considered Far too often patients are
advised by their physicians to wait until omething happens Prac
tically all media tinal tumors can be safely remosed when 1n a
benizn tage When they have become defimtely malignant the
Progno 1s becomes hopeles The editor hnows of no ca e of malg
nant media tinal tumor which has had a five year cure from any
hind of treatment ether surgical removal or xray with possibly
;mr: exception of five year cure of Hodghins chsease with x rays
erat ave a 1 dency to become 1 Even
neurofibromas become malignant 1n about 10 per cent of cases—Ed ]
Endothoracic Sympathectomy —The thoraeie symp
thetic nervous system may reasonably be regarded as
one of the more inaccessible parts of the body, but
viewed from within the pleuril eavits  the sympathetie
thamn and splanchmie nerves are separated from this
@ity only by the parietal plema The possibility of
section of the splanchnies and exeision of the stellate
'x}z‘mﬂllon via the thoracoscope was suggested to John
Taghes® during operations on the lungs In most eases
the roots of the great splanchnie nerve could be elearly
seen ghstemng through the plema thus giving a direet
tuide to the posttion of the neive the position of the
stellite ganghon was seen dming operations for mternal
pneumolysis and gave support to the suggestion that
““Fh an operative approach was feasible
. r{)m trial on the eadaver 1t beeame obvious that the
g( method would be te worl with twe eannulas,
)

Toc Ry Soe Med % LEF RIS LT
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one for the thoracoscope and the other for the passage,
of mstruments, and that 1t would be convenent to have
two instruments that could be used simultaneously
through the sime cannula, one bemg a plam par of
forceps aud the other a minute pair of seissors These
imstruments were speetally made and proved sufficiently
strong and satisfactory Together with a small blunt
hool, they are all that are required for use with the
standard thoracosecope It was also found that the pleura
could be picked up and cut with the foreeps and seissors
thus exposing the underlying structures

TrcaNICc —Both for exasion of the stellate ganglion and
section of the splanchnic nerves, the prelimnary essenfial 15
complete pneumothorax on the side of operation, nduced over
a perod ot some days and checked bv roentgenography

For splanchnie resection the patient 1s placed fage down on
the operatmg table, the thoracie eannulas are mnserted under
local ancsthesta between the seventh and eighth and eighth and
wnth ribs in the mudasillary hine, the upper cannula bang
used for viewing and the lower for operating The pleura 1
anesthetized with 2 per cent novocaun bv the long standard

doseopic syringe An llent view of the vertebral bodies
15 obtamed, the dirphragm rematns well down and the lung
falls ont of the way The area of the pametal pleura which
1s mfilirated should cover the space of three vertebral bodies
and also extend outward to the necks of the ribs_The sensiiiy
ity of the plenra seems to dummnt h in a forward direction =0
that whle the pleura over the mechs of the b 15 hihly
sensitive, the part which 15 reflected on the mediastinum ap
pears to be almost msensitive

An ssistant holds the viewin, cannula and thoracoscope
steadsy, so that both hands of the operator are free fo mamp
ulate the instruments through the operating canmult The
pleura 15 picked up at a convement spot as low down 28
possible and eut with the seissors from the nechs of the mibs
to the front of the vertebrie Smee the pleura 1s elashe ji Bk
quite easy to prk 1t up and clean, without danger of damag
g other structures

The sciswors are removed and the blunt hook 1s mserted
With the forceps holding the pleura at the anterror end of
the metsion out of the way the hook 1s passed toward that
part of the vertebral body where 1t passes out of sight an
with a little gentle manipulation 1t 15 pas-ed under the great
splanchnic nerve The nerve 1s unmustahable as 1t cas be
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drawn well forward and will spring back agun hike a picee
of clastic It is nbout the size of the median nerve at the
wnst The nerve 15 grasped wath the forceps and cut in two
places as far apart as possible with the seissors By gentle
dissection at the «ide ot the vertebral body, the sympathetic
chain ean be eut 1 a sumlar manner

For resection of the stellate ganglion, the patient reclines
on the table so that the chest 1s at an angle of 30 degrees
with the horzontal In this position the lung falls down and
back, leaving a good space n the regon of the upper ribs.
The cannulas are nserted under local anesthesia from the
front this time, the viewing cannula between the first and see
ond nbs and the operating cannula between the second and
third, erch about 2 mn outside the lateral border of the
sternum With both the direct and the oblique vision thorae
oscope, an_ cxeellent view of the dome of the pleura 1s ob
tamed, and the line of the great vessels can be plamly scen,
the vewns, mcluding the intercostals, beng partieularly prom
ent The pleura 15 infiltrated with local anesthetic from above
the neck of the first rib to the neck of the third and eut from
below, upward The nechs of the first and second ribs are thus
exposed This area 13 cleaned by careful dissection with the
serssors and forceps and the tissue removed hept for section
In one of the patients operated on the sympathetic ganglion
was defimtely seen and 1ts removal thus simplified, 1n another
1t could not be 1dentified with certainty, and a more extenstve
dissection had to be carmed out
In both of the operations d bed the bleed t:
only of a shght oozing from the minute vesscls behnd the
pleura, which ean be swabbed away by a small pledget of
gauze held 1n the foreeps

Sympathectomy by the endothoracie route was per
formed on four patients In one the procedure was car
ried out on both sides Omnopon, 4 gr, and scopolamine,
YAs0 gr, were used as premedication 1n four operations
and only morphine, ¥, gr, 1n the fifth Two patients had
bypertension 1n addition to which one of them had
coronary ocelusion One had a persistently pamnful am
Putation stump and the other Raynaud’s disease

With this method 1t would be feasible to mject the
Sympathetic with aleohol under direct vision, and, 1f the
pleura were allowed to heal before the pneumothorax
“}I:S‘”bed, there seems to be no reason why the procedure
should not e repeated indefimtely
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Lobectomy for Pulmonary T uberculosis—Edward D
Churchill and Robert Klopstoch8 (Harvard Unn ) re
port six e1ses of pulmonarsy tuberculosis three of which
provided o1thodox indications for resection of the lesion
by lobectomy and three offered the usual mdications for
thoracoplasty but lobectomy was performed by election
Healing per primam occurred m all cases

All patients were subjected to bronchoscopv pre
operatively to rule out active uleeration mn the trachea
or stem bronchus Gas ovygen ether was admimstered
through an intratracheal tube A posterolateral meision
was used with resection of a single rb at the approprt
ate level In areas overlyng densely dherent cavities
the dissection 15 transferred from the mntrapleural to the
extrapleural plane But mn looking for a fissure one must
be certam to return to the mtrapleural plane A layer
of thickened parietal pleura will completely obscure the
fissure Metieulous hemostasts 15 mantamed by ligatures
and siver ehips

The repeated statement that access to the hilus may be
blocled by tuberculous mfiltration of lymph nodes 18
erroneous Once the primary lesion 19 established tuber
culous foer m an organ do not produce a lesion m the
corresponding Iymph nodes Upper or lower lobe lobec
tomy 15 carried out by mdividual hgation technie

Following upper lobe resection, the lower lobe 1f ad
herent 15 mobilized so that 1t mav aseend to fill the ape¥
Intrathoracic erushing of the phrenie nerve has been
done to reduce temporaiily the volume of the hemithorax
Whether this 15 necessuy or even advisable remans to
be seen In thoracoplasty one fears lower lobe aspiration
pneumonitis 1 the presence of a paralyzed diaphragm
With surgreal 1blation of the source of sputum nd
T A Sure 11 4160 May 1948

9=



PULLMONARY TUBE RCUIOSIS 277

complete freedom from paradonical motion of the chest
wall the conditions arc considerably different

Silk teehmie 15 used throughout exeept for a proximal
row of sutures penetratin,, the bronchinl mucoss, where
fine chromie catgut 15 indieated The pleural easity 15
dosed without dramage and the chest wall museles are
ipproxmmated by interrupted sutures of fine silh Intra
pleural pressure 15 adjusted to a1 moderate degree of
negative pressure An oxigen tent 1s used routmely for
the first 24 hours Fluid or residual air may be reduced
with needle aspiration, according to individual indiea
tions, preferably mantuning 1 moderite degree of nega
tive pressure

If a lobectomy has been planned, technieal difficulties
that lead to resection of the entire lung must not be
counteninced The goal of the operation 1s conseryation
of normal lung tissue as well as ablation of the diseased
focus Interlobar fissures that have been obliterated by
adhesions or anatomically mcomplete fissures, can and
must be desveloped by careful dissection Discovery of
healed foer n adjacent lobes 15 not an indication for
Tesecting them

Collapse therapy 1s satisfactorv 1n a high percentage
of cases of pulmonary tuberculosis that require radrcal
therapy TIts hazards are computable and not excessive
1t has hightened but not elminated the great economie
and temporal wastage of the disease It may for an in
definite period remain the best form of treatment for
most patients requuring surgieal mtervention However,
lobeetomy 15 more highly selectrve than thoracoplasty
md as selective as the most sl 1lfully managed pneumo
thoras, assummg 1n the Intter mstance that healing and
Te expansion are prohibited by the actual pathology
The funetional capacity ot the remaming lobe, or lobes,
m the diseased side 15 preselved 1ather than encroached
on by long continued artificral pneumothorax or thoraeo
plasty The anatomic integnity of the thoraeie cage and
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shoulder girdle remains essentially intact Most mmpor
tant 1s 1mmediate ablation of the offending lesion Re
section can only be considered after the patient’s im
munologie equilibrium has been restored by rest under
a sanatorium regimen Lmpyema, bronchial fistula and
mmplantation 1n the ineision may otherwise be expected

Artifimal pneumothorax 1s 1 no way 1meompatible
with subsequent lobectomy When bed rest alone 1s 1
sufficient to bring the disease under control, pneumo
thorax or phrenic nerve paralysis may be added If there
1s good reason to believe that the therapeutic goal of a
re expanded lung, with a closed lesion, cannot be
achieved within a reasonable time, lobectomy may be
considered when the acute phase has been brought under
control

HEART AND PERICARDIUM

Claude S Bech® (Western Reserve Umv ) success
fully removed an intrepericardiol teratoma

Man, 22, 1n 1932 had an enormously enlarged cardiopent
cardial silhouette (Fig 76) The presumed peneardial canty
was repeatedly tapped during the two subsequent years after
which the roentgenogram of the chest was about the same a3
n Figure 77 A slight precordial bulge was present to the nght
of the sternum.

At operation, the fourth right costal cartilage was removed
and a eyst, which was walled off from the general pencardial
cavity, was emptied of 300 ec material which looked Irke
water mixed with egg volk and washed with solubion of sodium
chloride, the margin of the meston 1 the eyst was sutured fo
the pectoral muscle and the wound loosely closed without
dramage Recovery was prompt

Symptoms of cardiac compression recurred temporanly 10
1936 and m 1938 he developed a swellng in the region ©
the operattve scar The roentgenogram of the chest 1s shown 10
Figure 78 At the second operation, the eyst contaned harr,
vellow flmd and masses of amorphous matenial In the base
of the cyst the outhne of aorta and pulmonary artery was

(9) Anp Sur 116 1611 3 lu-ut 194
Vs
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Fig 6 -—Cardiopericardia) silhouette greatly enlarged Bloody flud was
removed by aspiration heart was compressed

Ti o .
mi{" o mzme case 2s p eceding three monthe later 500 cec. chocolate
" removed by ‘aspiraion Cust ke out pouching of pencardium
l!l{\sz“u masa yust abe e 3t de eloped om nght =
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scen The evst wall, which was densely adherent to the regon
ot the great transverse sinus, was disseeted trom aorta, pul
monary artery, vena etva, richt ventricle and might infenor
pulmonary vetn Convaleseence was unesventful Pathologic
cxamination of the cyst walls showed squamous epithelmm
sebaceous and sweat elands hair folleles, epithelium rese
bhing that of the upper and lower pastro mntestinal tract,
smooth musele, normal fat and lymph folliels The diagnosis

Fig  8—Same case fie veas later Wall of cyst shows depostin of
calelum and some rcluction n size

was cystre teratoma The patient was entirely well four years
after operation

Only four cases of intrapericardial teratoma are re
ported 1n the hiterature and the present case 15 the onl
one m which the lesion was removed by operation

A ease of a tumor lile mass m the wall of the left
ventriele 15 also deseribed The 1dentity of the lesion was
not established 1t was probably not a true neoplasm
This seems to be the first time that a bemgn lesion of
the heart has been recognized climeally and the onlv case
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m which remosval of the lesion has been earried out
The patient had 2 good result 18 months after opera
tion Aneurysm of the left ventricle has not developed
Beeh considered pliem,. 2 free ,raft of paretal per:
araum over the tumor bed (ki 79) but bdieved the
parietal perieardium would become sealed to the tumor
bed without 1t e recently applied this method in
treatment of an aneurysm of the left ventricle

:;‘!»'{79—Free gratt of jan t ) pericardium m ~ht te apilied to heart to
titarorce weakeied 2 ez ch 4 mibt occur after rem a4l of & tumor or
et mvocardm has lLe th truel This p ced e mght pe ent
TUptwr of a vent icle or formation of an ameutysm of heart

In thewr experiments on dogs to produce new com
Mitnications between the coronary artertes by the apph
gxtum of inflammatory agents to the surface of the heart,
{x\ul Scluldt Eugene Stanton and Claude S Bech?
(Western Reserve Unis } found that powdered asbestos
Was the most satisfactors substance It reduces the
:!(I]Ortaht) and size of the mfaret following higation of a

TONary art,

Ty ery It 15 a safe surgieal procedure i am

) A S e 118 3445 Julv 1948
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mals 1f a dosage of 01 to 02 Gm 15 not exceeded
Inflammatory agents used on the heart mav have harm
ful side effects and should not be uced ndiserimmatels

Alfred Blalock and Mark M Ravitch! (Johns Hophins
Unny ) consider the nonoperative treatment of cardiac
tamponade 1esulting from wounds of the heart The
reported mortahity from these wounds treated by opera
tion 15 about 50 per cent Most deaths have resulted from
the mjury 1tself but many are due to untoward necilents
durmg operation or to postoperatinve complications The
mortality rate 1s high even m the hands of those who
have performed a number of such operations, and 1t 18
likelv that the rate 1s considerably higher when the
procedure 1s carried out by those with less espenence
Besides, 1solated unsuccessful cases are usually not re
ported

The question arises whether the total of successful
end results would not be greater if a more conservative
pohicy 1n regard to immediate operation were adopted
1 1nstances i which there 1s no active bleeding through
the chest wound or imto the pleural cavity In other
words, 15 one warranted 1n delaying operation and using
nonoperative means, wncluding aspiration, 1 cases 1%
which the symptoms are due to tamponade rather than
to contmued active bleeding? If the answer 1§ yes all
facihitzes should nevertheless be available for immediate
operation, and there 1s a limit to the time (probably two
hours) that tamponade may be allowed to persist It
blood reaccumulates rapidly following aspiration, €
posure and suture of the heart wound are mdicated Tf
more than one aspiration 1s necessary, at least 15 minutes
should be allowed between paracenteses to mncrease the
chances of closure of the wound by a clot If there 13
good reason to believe that an auricle rather than a ven
tricle has been injured, operation may be more safely
deferred This 1s 1 agreement with directions prepared

(1) Surgery 14 157 162 Auocust 1943
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recently for medieal officers in the U § Army and re
ferring to the treatment of penetrating heart wounds
with resulting tamponade “(1) Aspirate the blood from
the perteardium by the costoiphoid route, if possible
(2) Repeat 1f there 15 1 recurrence (3) If 1t agan re
curs, perform a eardiorrhaphy through an extrapleurnl
exposure

H I Blegen? (Missoulr, Mont ) reviews 17 cases of
uounds of the heart seen at St Joseph Hospital Lexing
ton, Kv, 1n 14 vewrs Nine were duc to shooting, six to
stabbing and two to nonpenetrating body blows Thir
teen patients were colored and 4 white, 16 were males
and 1 female

Seven had cardiac tamponade proved at operation or
autopsy  Of these, the wound was located in the right
ventricle twice the right auricle three times and the
mtrapericardial portions of the great vessels twice

Four patients with cardiae tamponade were operated
on, two recovered Five patients died mn the emergency
room before treatment could be given Six were not
offered surgery, although they lived over an hour, one
of these recovered under conservative measures only
Of the two patients with cardiac mjury resulting from
nonpenetrating body blows, proved at autopsy, one had
cardiac tamponade from rupture of the right auricle and
hived five hours after admission, the other had a rup
tured aumcular endocardiim which was not detected
chmcally and would have been compatible with hife had
not the patient died of gas baeidlus infectron 1 an
Accompanying laceration of the foot

Operative mortality was 50 per cent Corrected total
mortality was 73 per cent (three recoveries and eight
deaths) The hugh mortality was due i part to the fact
that signs and symptoms of tamponade frequently were
:0: carefully sought and that this series contamed q

1gh Percentage of severe gunshot wounds

2) Joumal Lancet €3 17 January 1948
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Modern surgreal methods hase reduced mortality of
cudiac tamponade resultmg from penetrating chest
wounds from 90 per cent in untreated patients to 5
pet cent or lower 1n those properlv handled Many pa
tients admitted with this svndrome are considered be
vond medical aid beeause thev usually appear to be on
the verge of death, 1ind resident staffs 1 many small
hospitals are mot acutely conscious of the relief that
mizht be obtuneld by early diagnosis and operation
Everyone treating pitients m emergency rooms should
be constantly prepared and encomaged to handle ths
type of case

Definite diagnosis ean usually be made by three simple
tests venous pressure readings, fluoroscopv and, if nee
essary, pericardial aspiration

Cardiac njury from nonpenetrating body blows 18
more frequent than 1s suspected any patients with
these milder injuries recover without beng detected
chimeally While cardiac tamponade feollowing 2 bodv
blow has been discovered occasionally at antopsv, 10
case has been diagnosed and reheved surgically There
fore all patients espeeialls those mjured 1 qutomobile
acerdents who show signs of cardiovascular collapse out
of proportion to blood loss or other injuries should be
exammed carefully for twmponade with the hope of
savng some of them by early operation

The four cases with operation are deseribed In two
an unconventional long parasternal ncision carried
through four costal cartilages gave excellent exposuré
by spreading the entire thoracic cage Regardless of the
tvpe of meision mtercostal arteries must be hgated The
lung and pleura if not myured are pushed laterally
exposing the pericardium which presents as a tightls
Qistended pulseless sac This 13 opened widely and the
blood removed As soon as perietrdial pressure 1s T¢
lieved, heart contractions merease m force The Jeft
hand gentlv introduced behmnd the heart hifts the organ
and a traction suture 1s passe1 through the apex With
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this as 1 guide, the wound 15 sought Beck suggests hold
g the traction suture between the middle finzer and
thumb of the left hand and pliemg the mdex finger
over the wound in the heart  \ suture 1s then introduced
on either side of the wound The mdex finger 18 with
driwn and the eontrol <utures are crossed and pulled
agunst eich other Tlns controls the bleeding and
allows the operator to place permanent sutures Care
must be talen not to mjure the coronary vessels In
mjury to the right auriele 1t must be borne 1n nund that
the sno qurieular and atrioventriculn nodes arc located
in the posterior wall of this chamber

After the wound 15 sutured the perreardinl ety s
urigated with saline solution nd closed loosely wath
mterrupted sutures space bemg allowed for the eseape
of flmd

Postoperative care consists of 1estoration of blood
admimistration of oxvgen if necessary and strict bed
rest for at least three weehs to prevent merease m the
mtracardiae pressure and resultant merease of tension
on the sutures Blood 1n the pleural spice may or mas
not be removed depending on the degree of respiratory
embarrassment Morphine 15 given freely Careful venous
and blood pressure readings should be made frequently
so that any recurrence of tamponade may be detected
early and pericardial aspiration done

ABDOVINAL SURGERY—GENERAL

Abdominal Wound Suture —According to H Minor
Nichols? (Portland Ore ) the reported rate of oceur
renee of wound dehiscence ranges from 05 to 2 per cent
Sinee the iverige reported mortality following this
teerdent 1s over 30 per cent with the underlying pathol
g% responsible only 1n part for manv of the deaths

€)% T Sug 11 0 daun 10
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everv possible effort should be made to prevent it

The meidence of dehiscence 1s particularly hgh after
laparotomy for the repair of gunshot and stab wounds
of the abdomen In these cases there 1s usually no oppor
tumitv to prepare the patient with additions to protem
and vitamin content of the blood, wound infection 1
common and postoperative distention 1s usual Such
circumstances may lead to dehiscence after any emer

F g 80 —After closing peritoneum with runming chromie catgut (not ig;’d

trated) figure of eight sutures of no 28 stainless steel wire are ISeTr

Note that suture encircles relat ely larwe bite of faca Hemostals e
Placed on both ends of all sutures

gency operation and 1t 1s for these cases that the method
of abdomnal wound suture to be described was devised

The vertical rectus meiston 1s practically the only
type of meision smtable for gunshot and other abdom
mal wounds and 15 the most widely used imeision for
emergency surgery Since about 5 per cent of muscle
splitting 1neisions will result in atrophy of the medzal
fibers of the rectus a muscle displacing maneuver 13
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to be preferred Displacing the musele has the added
advantage that 1t tends to prevent herma, as the tensed
muscle shdes across the openings n the faseia and
peritoncum Its only disadrvantage s that it tends to
prevent drunage of the abdomen The proposed suture
method 15 also smitable for othier ahlominal meisions

Trern1c —The peritonenm and transser<ahs faseia are first
sutured with a runmng double strand of chromie eatgut which
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Fi® 81 ~Traction on all sutures at once closes fascia

way be loop knotted at intervals or re enforced with a few
mterrupted sutures Figure-of eight sutures of no 28 stamnless
steel wire are then inserted about % mn apart, makmg a far
“17ed 1oop 1n the fasera over the reetus ( Fiz 80) The sutures
(narcle relatively large bites’ of fasein Care must be ex
sreised not to Linl, the wire or form hnots 1n the buried laver
th: sutures are held with hemostats on both ends Traction 1s
o ™ made on all hemostats simultaneouslv closing the deep

Tuctures (Fie §1), after which the wire has sufficient stiff

2{; &: to prevent opemng of the buned loop when the hemo
m.“z are relaxed Each snture 1s then completed as a vertieal

Tess suture of the shin (Fie 82)
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A httle expentence wath this stiteh will enable the eperator
to judge how far from the <hm edege to nsert the peedle
first Patients with heay subeutaneous fat layers require 2
wider stiteh and supplementary shin closure Vihen Al the
suturcs are mserted ech 15 tied and the ends eut short Mo
tension 15 everted Thewe sutures are not remosved until the
tenth to the fourteenth d=y o1 longer, dependmg on the ewe

Nichols has neier had difficulty m removing these
wires He has used the method in miny cases complt
cated by delirium tiemens nd severe cough and has re

Fi 8 —Satwre e mplet d as yertcal mattress vares are tiel e
Toosely { o over awsistant  fmgers & asn Dy a few supplementsry
stitches are reeded in the kin
duced the meidence of dehiscence from about 2 per cent
to about 05 per cent m 100 abJomnal sections The
medence of wound nteetions has been numerictlls 10%
er 1 potentially infected wounds closed with wire than
1n supposedly clean wounds closed with eatgut ot silh
This method 1s not to be nsed wndiscrrmmately n evcry
case The best indications are potentally infected wounds
with good faseaal layers, the storm warnngs bem, set

for postoperative complications
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Injunies —R M Moore and § C Kennedy? (Umiv of
Texas) resien treatment of penctrafing wounds of the
abdomen encountered during 1931 to 1941 The essential
prineiple 1n managing these injuries did not ary
Every wound of the abdomen or of the lower part of
the chest wall was considered potentinlly a perforation
of an abdominal wiseus Consequently immediate ex
ploratory laparotomy was performed 1n every ease in
which local examination of the wound (relymg on ex
csion and dissection rather than on probing) failed to
convinee & surgeon that the wound stopped short of the
abdomnal cavity

This report 13 based on 75 consecutive cases (stab
wounds, 40, gunshot wounds, 35) 1 which penetration
of the abdomen was estabhished at operation The stab
wounds were 1n the abdominal wall 1n 31 cases, 1 the
lumbar region 1n 1 and somewhere 1n the chest walt 1n
8 In the last group thoracotomy sometimes preceded
lﬂDarotomy 1 which ease the wound of the diaphragm
Was sutured from above

In 14 of the 40 cases no serious nternal mjury could
be found, although penetration of the peritoneum was
broved at laparotomy In four, the only indication of
Infernal mjury was a large retroperitoneal hematoma

D eight, there were one or more wounds of the iver,
n four of these, hemorrhage was stopped and suture of
the liver vag not needed In 14 the gastro intestinal
tract had been perforated m one to four places Four
Patients failel to recover a mortality of 10 per cent
Severe shock or eritieal hemorrhage was unusual, and
none of the four deaths was attributable to hemorrhage

mple suture of perforations was ordinarily the only
OPerative treatment required The abdomen was drained
IR only six cases After operation the patients were
geated as though threatened by peritomtis parenteral

wds beng given while constant gastric suction was
’“Lmalned for several days The cause of death was

@) War aeq 2 912 916 November 1942
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peritomtis on the third day 1n one patient, peritombss
and abscesses of the liver after five weeks 1n one and
pulmenary complications 1n two alcoholies

In 33 of the 35 cases of proved abdominal penetra
tion by gunshot, the mussiles were bullets of various
calibers, m the other two, injury was inflicted by shot
The entranee of the gunshot wound was located on the
abdomnal wall 1n 24 eases, on the chest wall m 6 and on
the back, lup or permneum 1n the remainmg 5 In the
35 cases there was intra abdominal myury, although
7 1 which there were large retroperitoneal hematomas
the exact mjury could not be determined The ineidence
of 1njury to individual organs was pancreas, 1, kidney,
2, spleen, 2, liver, 7, urmary bladder, 3, stomach, 4,
duodenun, 1, jeyunum or ileum, 15, colon, 11, and 1arge
vessels {aorta, 1hac vessels, caval vessels), 4 In many
cases, multiple injuries were present Thirteen patients
failed to recover, a mortahty of 371 per cent Severe
hemorrhage and shock were promnent featares The
mortality was 40 per cent in gunshot wounds of tb
small intestine 50 per cent i wounds of the stomach
and 56 per cent i wounds of the colon Howeveh
penetration of the gastro intestinal tract was not 50
important a faetor in determining mortahtv as was the
amount of accompanying hemorrhage In all cases of
gunshot wound of the spleen or large vessels the pa
tents died, while 1o all other fatal cases hemorrhage
was So extensive that the abdomen was filled with blood

Although 1t 15 generally appreeiated that a bullet e
tering the thorax at an angle may travel downward M
to the abdomen, an ipexperienced surgeon often fails
to think of the abdonunal organs when dealing with 2
stab wound of the chest Penetration of the diaphrag®
should always be suspected when a stab wound has o¢
curred 1n the lower portion of the chest This 18
particnlarly mportant when the wound 1s on the left
side, where hollow organs lie immediately beneath the
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daphragm In cases of such mjury exploration of the
left upper abdomnal quadrant may reveal penetration
of the stomach, spleen or colon It 1s less serious to over
look penetrations of the diaphragm on the right sde,
smce the bulk of the liver protects the hollow organs and
hemorrhage from a simple stab wound of the Iner 1s
often shght
It 15 to be expected that introduction of sulfamlamide
into the peritoneal cavity following elosure of traumatie
perforations of the intestine will lower the inadence of
fatal peritomtis That this will have a marhed effect
on the mortahty 1n gunshot wound of the abdomen does
not nmecessarily follow In civil Iife, at any rate, many
patients with gunshot wounds of the abdomen die from
hemorrhage and shoch before there has been time for
peritomts to develop
Lionel § Auster and John H Willardt (MC,
USNR) discuss hydraulic abdominal concussion and
give several 1llustrative cases Usually a8 man 1s 1 the
sea, within a radius of 100 to 300 yd from where a
depth charge explodes under water, forceful water cur
rents are generated, producing external abdominal com
Dression simultaneous with the entrance of sea water
Into the bowel through the anus Within half an hour
there are usually 3 10 flmd bowel movements accom
Panied by violent cramps Dehydration and shock are
common Bowel wrritability, with repetition of the fimd
stools continues for several days and sometimes for
two weehs
In patients with severe peritoneal 1rritation, the chief
lesion 15 miliary, discrete and confluent, subserosal and
mucosal mtestinal hemorrhages, frequently with larger
areas of ecchymosis and hematoma The serosal irrita
t1on produces the peritoneal signs The breakdown and
;?;‘Sn about larger areas of intramural hemorrhage
amage to mucosa have produced evidence of minor
() 3 A3 A 121995099 War 27 1048
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and major intestinal bleeding Late results may vary
from nothing to active or healed ulcerative eolitis

Relatively rare examples of macroscopre perforation
seen at operation were always in the colon, either pin
pomnt or longitudinal and at a distance from the ree
tum, their occurrence probably depending on a com
bination of factors including degree of pressure withio
and without the bowel lumen and amounts of fecal
material and gas present Dost perforations seem to be
‘blow outs” at a pomt where a bubble of gas compressed
from below meets an obstruction, only this explains
the oceurrence of leaks 1 the cecal area and transverst
colon The longitudinal nature of the rents 1s consistent
with the anatomie structural tweakness found 1n the
colon 1 this darection

Treatment requires good judgment and, at tmes
courage to withhold operation 1n the face of what seems
an urgent abdommal emergency Esperience has shows
that supportive treatment without operation produces
best results Mamfestations of frank major perforatiod
are mdications for operation Despite all modern tech
nies and even with chemotherapy, mortahty 1s unust
ally lagh and apparently unavoidable Treatment of
small perforations and the peritoneal inflammation se¢
ondary to intramural intestinal hemorrhage and con
cussion has been most successful with morphine, 18
dwelling 1ntestmal suetion dramage and travenous
infusions of electrolyte dextrose and plasma

Abscess ~Harry E Bundve says the frequency of
subphreme abscess 1n surgical practice 18 not defimtely
known The more common predisposing etiologie factors
are acute appendicitis, perforated peptic uleer and g2
bladder or bihary disease Occasiwonally, diverticalitts,
pancreatitis and suppurative pleural conditions are caus
ative factors When 1n the course of any of these €%
ditions, the patient fails to do well and develops a fever
of undetermined origin, leukocytosts and chills with paip

(5) M Bull. Vet Admin, 18 410 412 April 194.
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m the region of the liner or dinphragm or radinting to
the shoulder, subphrenic abseess 1s to be conmdered
There may be localized pamn along the twelfth nb or
costal margin on the right side, 1nd roentgen examina
tion may show clevation of the right side of the din
phragm with fixation and, oceastonally, flmd in the
night pleural cavity In the later stage of the condition
there may be a bubble of air above the Iiver The ques
tion of aspiration as a diagnostic measure must be care
fully weighed This procedure 1s condemned by most
chmeians When aspiration 1s desired, 1t should be done
below and postertorly thereby preventing contamination
of the peritoneal cavity The most frequent orgamisms
encountered are the colon bacillus, streptococcus and
staphylocoecus

Treatment of subphrenic abscess 1s surgical, consisting
of proper mneision and dramage The two approaches to
the posterior superior abscess are transpleural and trans
abdominal The transpleural route requires resection of
the minth or tenth rib, with suturing of the costal and
diaphragmatic pleura and puncture or meision belovw,
to prevent contamination of the pleural eavity The
transabdommal route, advised by Ochsner, calls for
subperiosteal resection of the twelfth b and mesion
transversely on a level with the spine of the first lum
bar vertebra, to prevent contamination of the pleural
cavity, the kndney 1s to be displaced downward and the
abscess sought by the examiming finger and extraper:
toneally opened

The present trend 1s toward conservative measures
because healing appears to oceur m most cases without
surgical mntervention However when the chimeal picture
suggests suppuration operation should be performed
without delay In some instances when operation 1s per
formed the absecess 1s not located—a fact which may be
explained by some further compheation, such as per
foration of the daphragm, 1ncorrect localization of the
abseess or, 1 a small percentage of cases a spontane
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ous healing without localization When the abscess 13
located 1n the posterior superior space and perforation
oceurs through the diaphragm, empyema, lung abscess
or bronchial fistula may result

Bundy reports a case

Man, 43, with 2 history of stomach trouble of several years
duration, was hospitalized for perforated pephie uleer and
operated on without delay under spinal anesthesia A per
forated gastrie uleer was found near the pylorus, on the
anterior and superior aspeect of the stomach There was some
flurd 1n the peritoneal cavity The arca immediately surround
mg the uleer was indurated Plastic closure was done the
flurd aspirated and the abdomen closed The patient was put
to bed 1n the Trendelenburg position for eight hours, nasal
suction was nstituted, and 1,000 cc of 5 per cent glocose
1in normal saline solution Was given intravenously every exght
hour» Pain was controlled by oprates

Convalesconce was smooth until the sixth postoperati®®
day, when the patient had a severe and sudden pun the
epigastrium  When the wound was reopened the site of the
former perforation was found to be normal but there was
turbid flmd n the right upper gntter, which was carefully
aspirated and sponged away A corrngated rubber drainl was
then placed in the right upper gutter over the dome of the
liver, coming out of a stab wound to the rght of the nezsion
with a second dramn leading down mear to the site of the
previous perforation Following this procedure, the pabrent
appeared to do well There was, however, some purulent
drainage

The drain was removed on the seventh postoperative day
but two days later he had some rse in temperature, WHIC
versisted about three or four days and then subsided At this
pomt 1t was believed that a subphrentc abscess was present
The patient was given a transfusion of 200 ce whole blood
following which he appeared to immprove One week later, he
complamed of pamn i the mght shoulder, this symptom lasted
for approuimately three weeks and then suddenly subsided
There was also an occasional paroxysm of coughmg, W neh,
however, did not appear to be unusual

Six weeks after operation he had an elevation of temper?
ture, and exammation revealed flmd 1n the r.ht pleural e2¥
ity Asprration gave a clear, straw colored flmd which, on o¥ s
ture, produced z gram positive diplococeus The patient &
this time was given 350 cc whole blood, with benefit

A week later 1t was deaided that a subphrenic abscess WS
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definitely present and exploration was performed The techme
adnised by Ochsner was followed—resection of the twelfth
nb on the nght posterior aspect and making the incision
transversely to the spine of the first lumbar vertebra When

the subdiaphragmatic area was explored, no defimte abscess
was fonnd

The patient’s condition was satisfactory for three or four
days, when he apparently had a relapse with paroxysms of
conghing, vesulting 1n production of large amounts of purulent
matenial It was now ewident that he had developed a lung
abscess, and his death occurred a few days later

Autopsy disclosed a perforation of an old subdiaphragmatie
abscess, which had penctrated through the diaphragm where
the pleura had become ndherent and had terminated 1n & smgle
large abscess 1n the lower night lobe, with multiple abscesses 1n
the middle and upper lobes The site of perforation had healed
and was discovered only after considerable search, but there
were adh 1 the h and the liver, antenorly
Indieating the pathway of the infection, which had termnated
1n abscess formation

Technic—In an anatomic and chmcal study of the
transverse abdominal wnciston, Vineent L Rees and
Frederick A. Coller3 (Unmiv of Michigan) show that this
Ineision 1s based on sound principles It parallels the
lines of shin cleavage, the heavier muscular and aponeu
rotic fibers and the greater portion of the nerves of the
anterior abdominal wall (Fig 83) As a result of the
stronger imesional closure thus afforded, there are fewer
eviscerations, hermations and abdomnal adhesions

Transverse mcision m many instances allows better
and easier exposure This 15 especially so 1 operations
on the gallbladder, because the mcision approaches the
operative fleld more directly For operation on the upper
part of the abdomen a tramsverse mcision need not
extend mto that portion of the celomie cavity where the
greater portion of the small intestine lies This pract1
cally eliminates this structure from the operative field
Thus easy exposure 15 accomphished without repeated
packing and mampulation of the small intestine Hyper
extension of the patient will further aid exposure and

(831

Arch Burg 47 136146 August 1943
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facilitate operation This helps reduce trauma and favors
4 smoother postoperative course The Iittle exira tune
needed to mahe transverse neisions 1s usually more than
offset by that nlimmate
1y saved 15 1 result of

wmproved exposure
The ncidence of
L——-\ pulmonary  eomphicd
/ ttons found after 22
consecutive transverse
neisions in the apper
part of the ahdomen
was 2 6 per cent which
3s considerably below
the 85 per cent for 1
comparible series of

vertieal meisions

The wvirtnal absence
of meistonal pam the
narrow, firm ecatns
and the avera,e reduc

Fig 3 —Common locstions for transveese iR of from 5 to 10

inclaion g unilateral {

fhaly 1osion Ca i gy, days m the period of
ateral snuanal hern orrh

i o, Bl $ 08 bowpitalaation are o

omy incigon cspecaally sstvalle i cases of vantages worthy of

ntestinal obstruction (s milar inetsion on by

1eft gves pood meposure of somo d solon)  CONSIderation A pa

;’.‘,’:‘Z“’,‘x‘:‘;:‘"':‘:fu,,.{,";°1“::;‘§7;h5 Ly e tlent With 2 transverse
(o s "or JGt ey et anession can, af condy
tions warrant be
Jowed up with relative satety 2lmost as soon as he has
recovered from the anesthetie
Thomas I Jones John R Paston and Robert E
Brubaher? (Cleveland Clinie} use a modifieation of the
Mikadicz pach consisting of a sheet of rubber dam mto
shich & long fold of gauze 1s pached This may be P
plied 1 two ways depending on size and shape of area
to be covered (1) A large square sheet of rubber dam

(8) Avn, Surg I17 .56 267 Felruary 1942
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1s placed agunst an unperitonealized area and pached
with the gauze fold until the cauity 1s filled with the
bulk of the pack (Fig 84) The four cdges of the square
are gathered together and brought out of the abdom
mal wound together with the inner gauze fold, the

Fif 84 —Diagrammat ¢ sketch of pack after closure

pacl assuming a saclihe shape with the neck at the ab
dominal wall One need not be concerned about forma
tion of a large 1ntra abdominal cavity with a relatis ely
narrow opening, since 1t collapses rapidly a few days
after the pack 1s removed (2) In a deep narrow, un

peritonealized area one edge of a rectangular prece of
e
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rubber dam 1s placed nto the bottom of the area and
folded over gauze pacling, forming in appearance 3
large aigaret dramn

In each method the mnner gauze paching 1s removed
gradually, begmmng the third or fourth postoperative
day The last portion of the pack and the rubber dam
are usually removed 8 11 days postoperatively A large
rubber tube or catheter 1s placed 1n the cavity formed
by the pack and irrigations carried out as often as nec
essary until 1t closes With careful postoperative atten
tion such cavities assume the shape of vertical sinuses
n a week and the wounds heal entirely m 6 to 10
weeks

This type of pack was of greatest value 1n regonal
enteritis, especially with enterocutaneous fistulas 1
neoplasms of the sigmoid colon and the splenic and
bepatic flexures No hermas of the abdominal wound
have been observed at the pomnt of exit of the pack
which 1s attributed to use of alloy steel wire 1 wound
closure No enterocutaneous fistulas, residual abseesses
or persistent sinuses have occurred

For effective shin protection wn dleostomes and colos
tomies David Presman8 (Chicago) uses the following
formula

Vinylite resin 25 Gm
Acetone 100 cc
Collodion 25 cc

Tecrnic —The first appheatron of the solution 1s best done
diately prior to op the enterostomy Any omtment
present must be completely removed and all skin area thor,
oughly cleansed with ether and acetone The solution 1s poured
on the shin around the mesion and smeared evenly Wit
applieator or tonzue depressor The sides of the exter10r1ze
bowel may be covered with the soluiion without harm ul
effect At least 10 to 20 minutes must be allowed for thor
ough drying of the solution and formation of adeguate film
The bowel 15 then opened and a dry stenle dressing apphed
The solution 18 reapphed without removing previous coats

(8) Burgery 13 322 323 February 19841
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as often a3 n ry, depending on tency and amount
of feeal drunage This may vary from several times duly
to once every few days

With this solution, absence of shin wrritation has been
stnling The solution also protects the shin 1 cases of
fecal fistulas and profusely drumng infeetel wounds

Thomas I Ramsey? (Toledo, O ) calls attention to
magnestum silicate granuloma produced by use of the
powder 1 surgieal procedures and adds four eases to
the meager literature This powder should be eliminated
from operating rooms, surgical dressings, rubber gloves
drains and dams It adheres readily but can be removed
from gloves and other rubber surfaces by thorough
washing If used at all on rubber gloves, care must be
taken that no excess 15 present in the finger tips, as
escape of powder through a tear i the glove while
working 1n the peritoneal or other body cawity will be
followed by nature’s effort to wall off the irmtating
substance 1f too much of 1t 15 present

Magnesium silicate ean be considered a factor in the
production of granulomatous lesions when the crystals
are found 1n tissue sections There 15 generally an early
active reaction with attraction of phagocytic cells and
Iymphoeytes to the mvolved areas Giant cells form
about the erystals and finally fibroblastic proliferation
18 stimulated The crystals may or may not be readils
recognized 1n the tissues and the giant eells with ord:
nary aillummation, but properly placed polarod glass
or cut film between the hight source and the eye brings
them out because of their refractile power

€7 Am I Clin Path 12 553558 November 1942




PERITONEUM, MESENTERY AND OMENTUM

Penttoneum —Biliary Pervtomirs without Perforation
and Acute Pancreatitis—Work of various authors
leads Alfonso R Albanese? (Buenos Aures) to conclude
that reproduction of biliary peritomitis without perfora
tion requires three factors activated panereatic Juice,
2 miero orgamism and bihary stasis An interesting fact
15 that the exudate 1s usually hemorrhagie and that
the ammal easily dies Chmeally, the disease resembles
acute pancreatitis This 15 of special 1mportance because
Albanese treats acute panecreatitis with splanchnie sem
tunar anesthetic block, and 1f biliary peritonttis with
out perforation 1s & separate entity which requires im
mediate operation but can easily be confused with acute
pancreatitis, he might use anesthetic bloch, thus mss
g the opportune moment for intervention 1n one con
ditron or curing the process in the other condition

However, there 18 another explanation for the observed
facts (1) The filtration and microscopie perforation
theortes cannot explain the biliary exudate 1n chol
ecystectomized patients or in those with gelerotrophic
gallbladder and with obstructing calculus 1n the eyshe
duet and choledochus with gallbladder and bihary pas
sages protected against the action of the panereatic
Juwee (2) These theories cannot explun the mfrequent
occurrence of biliary pigments, absence of hile salts and
frequent presence of pancreatic enzymes 1 the exudate
The usual hemorrhagie character of experimental per:
toneal exudate has already been mentioned (3) An ex
udate of bilary character 1s frequently observed m
anatomie conditions which characterize acute pancrea
tifis (4) A case of acute pancreatitis 15 cited 1n which
bilary exudate contaming bihrubin was accidentally
noted (5) Presence of pancreatic jmee in the gall
bladder and hihary passages observed 1n some cases of

(9) Semanz méd 49 66° 664 Sept 17 1042
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biiary peritomtis without perforation eannot explain
the pathogenests, as it has frequently been found in
patients choleeysteetomized for acute pancreatitis and
m normal subjeets (6) The lugh operative mortality
of tihary perntomtis without perforation 15 simlar to
that of acute panereatitis (7) Finally, 1n about 150
cases of acute abdominal conditions 1n which the author
tried splanchme semmlunar anesthetie bloet for diag
nostic and therapeutic putposes, and among which there
were 34 acute and 5 subacute cases of pancreatitis, he
has not found a single ease of hibary peritomtis with
out perforation

From these observations he concludes that so ealled
biltary peritomtis without pancreatitis 1s actually acute
Pancreatitis with balwary exudate and that 1t must be
treated as any acute pancreatitis, 1e, with repeated
bilateral splanchnie semilunar anesthetic bloch

X Ray Treatment of Acute Peritomtis—James F
Kelly and D Arnold Dowellt (Omaha) discuss the pos
siility of a simylar etiology for acute peritomitis of m
testmal origin and gas bacillus fection and review the
underlymng pathologie picture of the various stages of
s type of peritomtis m a plea for early use of roent
gen therapy

The techme cannot be definitely fized, as the require
ments of each case must be met promptly and indmid
ually to gve the best results Variables are the number
of treatments each day (one to three), roentgens per
dose (5075, occasionally less and sometimes more),
Tlovoltage (90130 Iv) filter (25 mm Al) and dis
tance (40 50 cm )

At Creighton Memorial St Joseph’s Hospital from
})934 to 1940, 3579 patients were examined, of whom
280 showed peritomitis 1n some form There were 202
}vxth generalized peritomtis with or without abscess
c‘;ﬂ;\atxou 100 died This ugh mortality rate (495 per

nt) makes the group suitable for stady of the drfferent

() Radicloge 38 999 306 March 104



PERITONEUM, MESENTERY AND OMENTUM

Perttoneum —Bilwary Perttonitrs without Perforaon
and Acute Pancreatifis—Work of varons authors
leads Alfonso B Albanese? (Buenos Aires) to conclude
that reproduction of biliary peritomtis without perfora
tion requires three factors activated pancreatic juice
a micro orgamsm and bilary stasis An interesting fact
1s that the exudate 15 usually hemorrhagic and that
the ammal easily dies Climeally, the disease resembles
acute pancreatitis This 1s of special mportance because
Albanese treats acute panereatitis with splanchnie semt
ilunar anesthetie block, and 1f biliary peritonthis with
out perforation 1s a separate entity which requires 1
mediate operation but can easily be eonfused with acute
pancreatits, he might use anesthetie block, thus miss
mg the opportune moment for intervention m one o
dition or curing the process in the other condition

However, there 1s another explanation for the observed
facts (1) The filtration and mrcroscople perforatton
theories eannot explun the hhary exudate 1 chot
ecystectomized patients or in those with selerotrophie
gallbladder and with obstructing caleulus m the eyst
duet and choledochus with gallbladder and biliary pas
sages protected agamst the action of the pancreaft
juice (2) These theories cannot explain the nfrequent
oceurrence of biliary pigments absence of bile salts and
frequent presence of pancreatic enzymes 1n the exudate
The usnal hemorrhagic character of experimental per!
toneal exudate has already been mentioned (3) An ex
udate of bihary character 15 frequently observed 11
anatomie condittons which characterize acute pancred
titis (4) A case of acute pancreatitis 1s eited mn which
hhary exudate contaimng bilirubin was accrdentally
noted (5) Presence of pancreatie Jumee n the gall
bladder and bihary passages observed 1n some cases of

(9) Semana méd 49 862664 Sept 17 1942
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[This article belongs in_the raised syebrow department. Amt
xrays wonderful Mabel?—Ed }

Intrapertoneal Injcction of Vaccine {o Prevent Post
operatie Perstonatis —Claude I' Dixon, J Arnold Bar
gen and Wilhiam J Tenmson? (Mayo Clinie) conducted
a two year study in which vaceine was gnien alternate
patients to be subjected to operation on the colon Any
patients considered unacceptable for vaceine treatment,
1¢, those with a large perforation, were excluded The
material meluded 480 patients on whom, counting opera
frons 1 multiple stages, 639 operations were performed
Vaceme was administered prior to operation to 258 and
was not given to 381 Postoperative mortality was 7 per
cent 1n the first group and 102 per cent 1n the second
Considering only hospital deaths of patients m whom
peritomtry was found chinieally or at autopsy, the mor-
tality for the first group was 39 per cent and for the
second 66 per cent Comparisons made separately ac
cording to type of operation and surgeon showed a con
sistent advantage for the group receiving vacemne 1n
about the same proportion as mdicated for the over
all average results

MerrOD —The patient rechines on s back If the lesion 1s
on the left sde of the abdomen, the mjection should he on
;he Tight side If 1t 13 above the mmbilieus, the 1njection should

e below 1t The mjection should not be made more than 2 mn
rom the umbilicus 1n any direction unless there 18 & special
reason The msh of perforation of the urinary bladder,
stomach liver, cecum or sigmoid 15 thu~ avorded The ymd
Lne 15 best avoyded
;l;he skan 15 eleansed with aleokol and ether and panted with
10dine or tineture of merthrolate Drapes are placed over the
operative field, and rubber gloves are worn

£ skin wheal 13 raised with proeane hydrochlonde The
nas%‘{l and the mnsde layers are mfiltrated A large caliber
ﬂ::o e (no 1620) 15 used to puncture the abdommnal wall
a ueh the infiltrated area The pont of the needle 1s intro

uced 1nto the pertoneal cavity not more than 14 15 1n The
wxs fastened to the needle and gentle aspiration effected

€) Arch Surg 45 507520 October 1942
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methods of treatment nsed in addition to surgery Of
109 patients treated by surgery supported by general
measures, 71 died Of 42 treated by sulfonamides and
surgery with general measures, 16 died Of 21 treated
with a combination of roentgen 1rradiation, sulfonamades
and surgery supported by general measures, 7 died Of
30 treated by roentgen irradiation as an aid to surgery
and with general measures, 6 died These data show that
1 rays are of value in treating acute general peritonihs
that when they are used and sulfonamides are omitted
the result 1s better than with a combination of the two
measures and that x ravs are much more efficient than
sulfonam:des alone

If all patients receiving roentgen therapy are coi
sdered together, they form a group of 51 with 13
deaths, or 254 per cent, 1f all recerving sulfonamdes
are grouped together there are 63 with 23 deaths, of
36 5 per cent

The value of early irradiation 1 peritonitis second
ary to appendicitis cannot be overemphasized During
the acute spreading serosangumeous phase, the disease
responds more promptly and completely to rrradiation
and seems to undergo thorough resolution without eom
plications The authors have observed excellent resulis
from prophylactic roentgen irradiation and recommend
1t to prevent extension of a locahized peritomtis or 1t
ception of peritomitis after injuries, such as gunshot
wounds

Conditions which preclude the possibilitv of sueeess
m treatment of perrtonitis with x ray are (1) delayed
use of the x rays—pathologie process too far advanced,
{2) orgamic obstruction of the bowel—not operated on
(3) open and lealang perforation mn the bowel, (4) 1
ternal use of the early sulfonamides simultaneousty
with xray therapy, and (5) fatal underlying organic
pathologie process, such as advanced eancer and 1S
complications
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an aetive means toward such 2 umon R J Behan®
(Pittsburgh) selected the organie base lanolin as a means
of separating the opposing serosal surfaces because of
its marhed adhestve and nomirritating properties Borie
aaid was added beeause 1t 1s not irnitating and has a
certamn low antiseptic value The lanolin must be as
nearly pure as possible The paste (lanolin 95 per cent
and borie acad 5 per cent) should be sterilized on three
different days for one hour at 240 F Before being used
1t 15 heated until 1t flows freely When 1t 15 apphed 1
a flmd form and fairly warm to the peritoneal surface,
the excess moisture 1n the peritoneum 1s evaporated and
its surface dried The paste stichs to 1t firmly As a
further precaution agamst formation of adhesions, the
patient’s position should be ehanged every hour after
operation In case of adhesions between the omentum
and the lower abdominal or pelvic viscera, the foot of
the bed should be elevated
Precision eare and gentleness 1n operative technme are
mmportant In closing the abdommal incision the edges
of the peritoneum should be everted Immediately after
operation, the peristaltic movements of the stomach and
bowel are stimulated by use of prostigmme 1 ampule
mtramuseularly every fourth hour Eserine salicylate
Vo gr, has also been found useful every fourth hour
until intestinal distention 1s relievel These should alter
nate with each other every second hour If the stomach
should become dilated gastrie lavage and nsertion and
retentron of a Jutte or a Levin tube are necessary If
mtestinal dilatation 15 severe and ileus 15 thought to
exist a Miller Abbott tube 1s mnserted and hept 1 place
until active peristalsis occurs and distention 1s reheved
A rectal tube should also be 1nserted on the least indica
tion of ecolome distention Low enemas of mill and
molasses or of turpentine and glycerin may also be given
after suitable intervals Constant application of hot
3y

Am J Surz 58 5863 October 1947
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If any blood, gas or mtestinal contents are aspirated, the
needle should be withdrawn immediately

One ce of the special vaceine diluted with 9 ce physwologie
solution of sodium chloride 15 introduced nto the perttoneal
cavity The needle 15 withdrawn and the patient placed 1
Fowler’s posttion for four hours Durng this penod the
pulse rate, blood pressure and temperature are determined half
hourly After four hours, the patient 1s allowed up or P&
mtted to he down Coderne 1s gven if necessary for cramps
or pain Epineph should be available 1 ease of allergie or
anaphylactic reaction

To prepare the vaccne, a stramn of Eschenehia coh and a
stramn of green producing streptococcus obtamed by cultar
mg the peritoneal exudate of patients who had had fatal
pentomtis 1re separately inoculated mnto bottles contamng
150 ee of 02 per cent dextrose broth The bottles are 1ncubated
for 24 hours at 375 C and centrifuged The supernatant
hiqua 1s decanted, and 150 ce physiologie solution of sodium
chloride 15 added to the centrifuged bactera mn each bottle
The bottles are submerged 1n a water bath and Lept at 70 C
for one hour, the saline suspended bacteria are then rmxed ©
a3 to have an equal quantity ot Escheriema colt and green
produeing streptococer by volume, 03 ce of pure phenol 13
added and the mizture 1s thoroughly shaken

A series 1n which two vacemnations were utilized sug
gests that this method mereases the efficiency of the
vaceme 1n conferring immumty to peritomitis and thﬂ;
the procedure can be gurded by postvaceinal rise O
temperature after the first vaccination A plan tha}
might be suggested 1s to include multiple intraperitoned:
mjections over six to eight days prior to operation
Other studes, including that of Morton who accumulated
data following intraperitoneal imjection of solutions of
sodium chloride, indrcate that other solutions njected
mtraperttoneally may also be effectrve agaimst postoper
ative peritomitis :

Intra abdommnal adhesions form when the serosae ©
two adjacent peritoneal surfaces are denuded and ré
main 1n contact for a suffictent time for an exudate to
become orgamzed and adherent to the two surfaces Dis
tention of bowel with pressure exerted continuously be
tween two adjacent intra abdominal yisceral surfaces 18

. o~
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rapidly and 1s muntamed four to six hours When
sodium sulfathiazole or sulfamlamide erystals are placed
m the abdomen at operation, there 15 2 rapid lugh con
centration of drug n the peritoneal exudate Blood con
centration rices to therapeutie levels rapidly and falls
below thertpeutic levels after six hours

Further studv ma3 show that other soluble sulfona
mudes are preferable to sodium sulfathiazole When rela
tively 1nsoluble sulfathiazole erystals are placed 1 the
abdomen, effect1ve concentrations are reached in the pera
toneal exudate m 20 minutes and maintaned for many
hours The concentration in the blood rises slowly and
wsually remains below therpeutic levels

It 15 desirable to establish conditions unfavorable to
bacterial growth m the abdomen s soon as praecticable
after injury and to maintan them until the perforation
is closed and the natural defenses of the peritoneum
have dealt with the contaminating orgamsms

A program for retarding the development of per:
tomtis after bowel perforation 1s suggested

PrOCEDUPE —One half gram of sodim sulfathiazole per
10 1b bodv weight should be injected ntravenously as a 5 10
per cent solution 1n two to four minutes This 1s a first axd
measure Intravenous flmd, plasma or blood should follow
As an alternate procedure, a soluble drug or a suspension of
sulfathiazole mucrocrystals may be njected directly through
the abdomnal wall, or 1n some cases through the entry wound

As soon as possible, laparotomy should be performed At
that time, o relatively insoluble sulfonamide, such as sulfa
thazole, should be placed 1n the ahdomen When soluble
sulfonamides are used in the abdomen, additional drug must
be admimistered after eght hours When slowly soluble sulfa
thiazole 13 used m the sbdomen, additional drugs need not
be admimistered for 24 hours

T D Throckmorton4 (Rochester Minn ) studied the
peritoneal response of white rats fo locally smplanted
crystalline sulfonamides (sulfamlamide sulfathiazole
sulfapyridine, sulfadiazine, sulfamethyldiazine and sul

() Simery 1 906918 December 1940
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stupes (70 per cent alechol, 95 ce, and glycerm, 5 ce)
to the abdomen 1s of value 1n the relief of ileus

Behan treated 290 patients i whom adhesive forma
tions were the prineipal pathologie change i the ab
domen It was posstble m 181 cases to obtan reports
from 1 to 20 years after operation 136 patients were
entirely free from symptoms for which they had been
operated on, 37 were improved and 3 were not m
proved The five deaths which oceurred were 1 no way
contingent on the use of lanoln paste

[Not many surgeons nowadays hehieve that intra ahdommna!
adhesions cause symptoms unle s they are severe enough to produce
mtestmal obstruction —Ed ]

Chorce of routes for admmstration of sulfonamdes v
traumatic peritomtts was studied 1n dogs by Richard K
Gilehrist, Francis H Straus Russell Hanselman, Cect
C Draa Stanley E Lawron and Minor Freeland!
(Unmv of Ilhnois), who also report on human matenal
mn which findings correspond to results found m ther
experiments

Sulfamlamde grven by mouth after myury to the
peritoneum will not produce adequate early concentra
tions 1n blood and peritoneal exudate A 10 per cent
solution of sodum sulfathiazole may be njected ntra
venously without produeing phlebitis Fifteen minutes
after such an mjection, the effectrve sulfathazole level
1 the peritoneum will approach that found mn the blood
Therapeutic concentration m the peritoneal flmd will be
mantained for four to six hours Fall i concentration
will be hastened by giving imtravenous flmd 1f ewrcula
tion 15 adequate When soluble forms of drug are used
an additional dose must be admimstered after ewght
hours 1f therapeutic concentrations are to be maitamed

If sodum sulfathrazole solution 1s injected mto the
abdominal cavity after the injury and before closure of
the perforation an immediate high concentration 1s ob
tained Blood concentration rises to therapeutie Jevels

(4) Surg Oynec & Obst 76 689 696 June 1943
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rate from the blood 1s approximately that of these
sulfonamides After intraperitoncal admimstration of
100 mg per kg body weight 1n dogs, the peal coneen
tration 15 less than that reported for sulfamlanude and
mtermediate between that reported for sulfathiazole
and sulfaguamicine  However, peak concentrations are
maimntained longer with traces of the drug still present
after 192 hours as compared with 48 hours for other
sulfonamides simlarly administered

In man, appreeiable absorption of sulfrdhazine 1s
still evident 216 572 hours after intraperitoneal or loeal
admimstration, as compared with only traces of the
drug 48 hours after oral or subentaneous administration
of a single dose of 5 Gm After cutaneons application
of sulfadiazine spray on burns, absorption 1s more rapid
and blood eoneentrations are higher than those observed
after ntraperitoneal admimstration or local application
i wounds This 1s particularly evident during the first
90 hours of treatment after which blood concentrations
rapidly fall to approximately 2 mg per 100 ce, at which
level they remain even though spraying 1s only contimued
Occasionally

These experiments suggest that sulfadiazine wntraper:
toneally 15 more 1deally smted for a prophylactic agent
i prevention of postoperative infection than other sulfo
namides swnee 1t 15 more slowly absorbed, so that more
of the drug remamns i situ to produce a more lastmg
bacteriostatic effect These results also suggest that re
enforeng the local treatment with oral admmstration of
sulfadiazine or other sulfonamdes whenever ndicated
may well be undertaken particularly patients in
whom sulfadiazine 15 used within the abdomnal cavity
Or m wounds, provided the usual precautions for these
drugs are followed

J Sutton Regan, § Sanes and James D MacCallume
deseribe seven cases of o called retroperitoneal Lipoma
)

A Surg 137 110117 January 1943



308 GENERAL SURGERY

famlylguamidine) Lach drug produces some peritoneal
reaetion, as mirrored 1n cellular changes in the penitoneal
flumd These reactions, ranging from meager response to
sulfanilamide to violent 1esponses induced by sulfa
pyridine, are nonspecific and depend on 2 foreign bodv
reaction of the tissues toward the drug iteelf as well
s on the mmnate 1rritant properties of certun of these
compounds The relation of tlus local tissue response to
the efficacy of sulfonamde therapy 1s stressed The druzs
owe their therapeutic value to properties of bac
terrostasis, actual 11lhing and disposal of the attenuated
bacteria are performed by the local cellular defense
mechamsm Augmentation of peritoneal cellular defenses
by these drugs in local application 1s of great value,
complementing as 1t does their bacteriostatie properties
However, the vigorous tesponse mmtiated by certan of
the eompounds, especially sulfapyridine, walls them off
from the general peritoneal eavity so rapidly as to 1¢
duce therr effectiveness as bacteriostatic agents Of the
compounds used, 1t seems that sulfathiazole has eertan
advantages as an intraperitomeal chemotherapentic
agent (1) 1t 1s active against a variety of miero organ
1sms, (2) 1t 1s mnocuous to the peritoneum, (3) 1t
eserts a prolonged bacteriostatic effect, and (4) 1t
stimulates the local eytologie defense mechamsm to an
effort the equal of anv inspire]l by usual methods of
peritoneal vaccination

Absorption of Sulfadiazine after Oral and Inirs
peritoneal Admimstration wn Dogs and after Inira
pertoneal and Local Admimstration in Man —Lxpert
ments of A M Ambrose R Arnold Grswold nd
Joseph E Hamulton5 (Unn of Lowsville) on dogs after
oral admimstration of 100 mg sulfadiazine per kg bod+
weight indicate that the degree of absorption of this
drug 15 less than that reported for sulfamlamide, sulfa
thiazole or sulfaguamdine and that ats disappearncé

(6) Am J M Sc 053 6383 March 1943
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displacement and obstruction of stomach and duodenum

Dragnosis of retroperitoneal lipomt was not made
preoperatively Retroperitoneal tumor was the chimeal
impression 1 three patients, masional hernia in one
ovaran eyst m two and fibroid uterus in one

Six patients were operated on by the transperitoneal
route The tumor could be removed 1n four In one of
these, along with the tumor, the cceum, ascending colon
and appendix had to be excised because of injury to
blood supply, 1 another case, the hidney and portion
of the adrenal had to be extirpated with the tumor
Factors which apparently influenced operability were
size, encapsulation and absence of ncorporation with
vital organs

Of the four patients in whom the tumor was extir
pated three recovered Two developed drainage from the
wound The fourth patient died three days after opera
tion (exewsion of cecum, ascending colon and appendix
suturing of duodenum) with fever, stupor and respira
tory symptoms Three patients who had had celiotomzes
but without removal of the retroperitoneal tumor, died
1013 days followmg operation Autopsy showed
primary causes of death to be (1) peritomtis from per
foration of cecum, (2) rupture of heart from myocardial
nfaret, and peritoneal abscess i connection with simus
mto duodenum, and (3) pulmonary aspiration of gastric
:ontent No patient received pre or postoperative radia
ion

Mesentery —Having seen two cases of mtestinal ob
struction from herniation of the small mtestine through
an aperture wn the mesentery, J S Robison? (Win
chester) reviewed the literature Most writers believe
that congemtal defects are responsible for development
of mesenterie apertures through which the bowel may
pass and become strangulated Trauma also has been
established as a possible canse Most observers hold that
nflammation rarely if eyer directly causes the cond:

€7) 7 Indiana M A. 35 205 308 ¥
une 1942
o
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observed at Buffalo General Hospital Ages ranged from
41 to 83, average 58 There were five females and two
males

All the tumors were 1n the retroperitoneal tissue above
the pelvis In two, however, the tumor was thought to
have originated 1n the pelvic cavity The right side of
the abdomen was mvolved six times Five tumors were
of the single type In two patients, the lesion was mul
tiple Projections were given off from the mamn mass 1o
two The tumors were usually demarcited from sur
rounding tissue, lobulated, yellow to yellow gray and of
varied consistency Edema, pseudoeyst formation, myxo
matous changes, nflammation and hemorrhage were
frequent Average weight was 15 1b The largest tumor
extended from diaphragm to pelvis Tumors produced
compression and displacement ot liver, colon duodenun,
stomach, hidney, ureter and inferzor vena cava Franh
sarcomatous lesions were present m three cases, 1 two
which came to necropsy, metastases were not found

Four patients complamed of symptoms directly refer
able to the tumor Presence of a mass and gradual
progressive enlargement of the abdomen was the com
monest complamt One patient had sharp pam, apparent
1y due to subcapsular hemorrhage 1n the lipoma

Three patients were not aware of the tumor until dis
covery by a physician who was consulted for (1)
coronary occlusion, (2) ncsional herma and (8) hyper
tension Symptoms, on the basis of compression of
adjacent organs by the tumor, mcluded edema of legs
dyspnea and vormting Historv of weight loss was eheted
m two cases In one, 2 “fatty tumor” had been removed
previously Five patients showed enlargement of the
abdomen A defimite nontender mass which did not move
on respiration was palpated four times Percussion note
over the mass was dull or tympamtic

Roentgen studies were made in four cases Pyelo
grams revealed displacement of ludney and ureter 1
two In the other two, gastro intestinal study dasclosed
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sure were exerted agamst the colon, its position might
be mfluenced, 1t might swing to the left of the small
mntesting instead of crossing the duodenum as 1t noer
mally does Continuation of pressure as the intestme
migrates into the cord mught eause the colon to continue
along the path of least resistance and gradually foree
1ts way through the delicate structure of the mesentery
The fact that nearly all the openings in the mesenterv
occur 1 the same position 1e, close to the ileoceeal
Junetion, mal es Judd s explanation 2 likely one

A number of cases reported 1n young children, while
not stated to be congemtal, presented lustories of recur
Tent attacks of abdommal pan and distress which would
lead to the assumption that they were congemtal It
seems logical therefore to conclude that eongemtal de
fects are the causative factors m most cases

Various types and sizes of opemings were found, 1 10
em 1n diameter Edges of the ring are usually thichened
and enlarged lymphatic glands noted i the root of the
mesentery at the point of defect Smce many of the etses
deseribed have mesenteric arteries 1n the edges of the
Trmg covered by indurated, smooth peritonenm care
should be exerased not to injure or higate these vessels
m closing

The gross pathology of the strangnlated bowel 1s the
usual process of tissue death due to obstruction of blood
supply, with a large amount of extravasation of blood
both 1n the lumen of the bowel and mnto the peritoneal
cavity Chronie partial obstruction may greatly inflnence
the nutritional state S; mptomatology in this type of
obstruction varzes hittle from that produced by obstrue
tion from other causes Attention has been called to
dietetic indiseretions Onset 1s sudden and the patient
becomes rapidly and eritieally 111 Generalized abdom
nal eramping pain 15 usually the first symptom Vomit
g soon follows, and the higher the obstruction the
earlier and more persistent 1s this svmptom Vomitus

may consist of recently ingested food later becommg
L g
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tion In a large percentage of cases the defects were
found 1n the mesentery of the termunal 1lenm, but thev
may be i almost any portion of the mesentery of the
small and large bowel Massive resection may be neces
sary 1n deahing with this type of obstruction After one
loop of intestine has passed through an openmg n the
mesentery, more and more of the bowel tends to work
itself through as the result of intra abdominal pressuré
and peristalsis Because of extensive involvement and
raprd changes m blood chemistry, the patient becomes
eritically 1ll Therefore mortality has been high 1n cases
reported as having had primary resection The m
portance of early recogmition of obstruction and operd
tion cannot be emphasized too strongly Robison believes
that when a few feet of nonviable mntestine must be ex
aised, exteriorization and establishment of a complete
external fistula, followed by secondary anastomosis at
an opportune time, carries less risk for the patient In
unusual instances necessitating a high fistula or an
extraordinary sacrifice of intestine, 1t 1s better to as
sume the risk of primary resection

Exteriorization was not used in many of the cases
reviewed Watson performed primary resection of the
bowel, anastomosis and a Witzel enterostomy proxlmal
to the anastomosis, with recovery

Judd believes congemtal defects are the cause M
most cases and 1s the only writer to offer an explana
tion for therr occurrence He points out that according
to Mall, the greater portion of the intestine 18 forced
from the abdominal cavity mto the celom of the umbilieal
cord by the rapidly growing liver between the seventh
and tenth weeks of fetal Iife After the tenth weeh the
mtestine normally returns to the enlarged abdomimal
cavity Judd beheves that the opening 1n the mesenters
15 caused by pressure rather than actual lack of tissue
The displacement of the greater part of the gut from
the abdominal cavity mnto the umbilical cord mdicates
that considerable pressure 1s required If sufficient pres
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X ravs may be of some value in diagnosis Flat plates
may be made while other tests are being performed For
obvious reasons opaque meals should never be used
Both anteroposterior and lateral views are helpful
Lateral views are sometimes helpful in locating flmd
levels and gas poclets Anteroposterior views are made
with the patient both 1n prone position and lying on one
side True anteroposterior films frequently show the
typical stepladder markings produced by distended loops
of small bowel In massive strangulation, hittle gas or
characteristic markings may be noted The colon can
usually be outhined from small aceumulations of gas

Early recogmtion of this type of obstruction 1s ex
tremely important as a life saving measure Some mnot
considering that intestinal obstruction 1s ever an emer
geney, advise hospitalization, decompression of the
stomach by the Wangensteen method or use of the Miller
Abbott tube which passes nto the bowel and in many
mstances down to the obstruction Blood chemistry is
cheched carefully and flmds are administered parenteral
1y, transfusions of whole blood, plasma and particularly
chlorides are given This method frequently changes the
entire climical picture Omne can hardly hope to relieve
ths type of obstruction completely by this method,
however, the general condition may be defimtely mm
proved and a poor rish patient may be made a fair
surgical misk, particularly if exteriorization 1s done
followed later by anastomosis

Massive resection may be necessary Removal of large
amounts of the small bowel certainly disturbs metabo
hsm Watson analyzed 73 cases of extensive resection
of the small ntestine 41 with 6 ft 71 to 9 ft 10 1n
resected, 26 with 9 ft 10 i to 13 ft 2 in resected
6 with 15 £t 8 1n to 17 £t 9 in resected Six of the
73 patients died of marasmus m 25 days to 2% years
Of these six the one with the largest resection lived
the longest time These figures give an 1dea of the safe
ty margn 1n resections Lven though a large amount
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definitely fecal Enemas may remove some fecal matenal
and a small amount of gas from the colon, buf usually
the bowel 15 completely locked, and frequently the solu
tions only add to discomfort Distention may not be
present for 2 few hours but as the pathologic process
progresses this symptom becomes more apparent In chal
dren, outhine of the coils of the intestine may be evdent
through the abdominal wall The greatest amount of dis
tention 1s noted 1m one of three mam locations, depend
mg on the pomnt of obstruction If mn the termnal e,
the greatest amount of dstention will be m the right
lower quadrant If high, involving the first part of the
Jejunum, the greatest distention will be 1n the left upper
quadrant If m the midportion of the small bowel, s
tenfion 1s more hikely to be in the epigastriom and
around the umbilicus

As a result of continuous vomiting, pain and changes
m blood chemistry, the patient presents defimte symp
toms of shoek rather early Tenderness and rigidity aré
present over the entire abdomen, particularly over the
pomt of obstruction Some observers have deteeted 2
defimte mass on palpation The blood pieture shows
sowe degree of secondary amemna, however, red cell
count may be increased owmg to reduction of plasms
volume There 18 lenkocytosis with a shift to the left

Changes 1 blood chemistry are attributed partly or
wholly to dehydration Dehydration also causes nereased
tissue destruction with resultant impaired kudney fune
tion This combination of circumstances 1s largely 1€
sponsible for the marked increase m concentration O
the nonprotemn mitrogen of the blood, which returns to
normal after obstruction 1s relieved Another theory €08
cerning 1ncrease of nonprotein mitrogen 1s that Jadney
function 15 mmpaired by some eirculating toxin prodlwed
mn the obstructed loop of bowel Urine 1s concentrated
and lighly colored and shows some albumm A few renal
cells and granular casts, with some pus cells, are found
mieroscopically
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genograplically and confirmed at operation The tumor
was found 1n the mesentery of the jejunum, and no
metastases conld be discovered Nevertheless, the patient
died of metastatic involvement 21 months after opera
tion Apparently, neurogenic sarcomas of the mesentery
differ from those occurring along peripheral nerves in
that the latter possess a far greater tendency to gne
rise to metastases

Although neurogenic sarcoma may oceur 1ny where m
the body, 1t 13 infrequent 1 the abdommal cavity and
rare 1 the mesentery Only four mesenteric eases have
been reported in the literature simee 1909, and none was
a sohitary tumor at the time of surgery

Omentum —Roland W Jones® (Newark, O ) reports
a case of primary cyst of the greater omentum m a boy,
3, who presented the Lyperpyrevia that so often follows
operation on young children and who also had a severe
blood transfusion reaction from which he died Studv
of the development of the omentum would lead to belief
that cyst formation would be no more uncommon than
hydrocele of the spermatic cord However the condition
1s rare as attested by Horgan who, 1n a review of the
Iiterature 1n 1935, listed 97 cases In 1939, Guernsey re
viewed the 20 cases seen at Mayo Clme from 1907 to
1938 and ieluding 2 lipomas

The typical structure of these cysts ineludes a fibro
muscular wall, often hined with a layer of endothelium
and eontaming clear flmd They may be found free from
adjacent structures 1n the peritoneal cavity, developing
n the potential spaces between the leaves of the greater
omentum They vary greatlv in size mav be single or
multiple and have oceurred most frequently m children
and young women

Symptomatology varies greatly, according to size and
location of the eysts presence of adhesions to adjacent
viscera or to the abdominal wall or occurrence of hemor

(8) Ohio State M J 39 331333 April 1948
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of bowel must be sacrificed 1n some cases, marasmus
may be avoided by careful attention to dietehe meas
ures and vitamin therapy

In Robison’s first case, 8 £t of gangrenous bowel and
mvolved mesentery was removed and a lateral anasto
mosis done, with a Witzel enterostomy proximal to the
anastomosis, the origmnal neision bewng used for esit
A small Penrose dram was placed 1n the peritoneal ea¥
ity at the site of the anastomosis The opemng 1 the
mesentery through which the bowel had passed, Tocated
m about the muddle portion of the ileum, was about 3
em 1n diameter and roughly circular The edges of the
aperture were smooth and showed no evidence of recent
myury

In the seeond case the 11ght colon had failed to rotate
and was lymg internal and anterior to the descending
colon The entire small bowel had passed through an
aperture m the posterior layer of the mesentery of the
small bowel at the poimnt where 1t crossed the spine The
small bowel entered this aperture and erowded the an
tertor layer up and to the mght, grving the appearance
of a eyst There was marhed inflammation mn the last
loop of bowel that had just entered the aperture Be
cent adhesions were noted between bowel wall and
mesentery The bowel at this pomnt showed some 0%
gestion and a few rather dark spots about 1 em m
diameter, but 1 the mamn the entire bowel circulation
was good and no resection was necessary The small 1m
testine was withdrawn from the sac and the aperturt
sutured Both patients are well

Morris J Shapiro and Morris Horwitz (Michael
Reese Hosp, Chicago) report the first case of solstary
newrogeme sarcoma of the mesentery The patient Pr‘,’
sented nome of the other stigmas of Rechlnghausens
disease The preoperatise diagnoss of cystic tumor o
munieatmg with the small intestine was made roent

(5) Am J Surg 611 2135 July 1943
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the spermatie cord One cin imagme arcas of greater
omentum where fusion did not occur and, with slow
accurmulation of fluid, a resulting eyst

Donato Viggiano and Lows Iacueo® (Columbus Hosp,
New York City) used free omental grafts to correct and
prevent sntestinal adhesions 1n three eases

Case 1 —Man, 45, had » mass 10 the pelvis conwmsting of
several loops of adherent 1lenm It was gently separated from
the bladder and sigmoid, and the adherent loops of ilenm
were freed The involved ileum was about 12 in long and
practically devoid of serosa Seven pieces of free omental
graft, ranging from 134 to 3 i 1n size, were apphed to the
raw surfaces of the 1lenm, bladder and sigmod to averd
recurrence of adhesions The patient made an uncventful re-
covery and 20 months later had no sigus of intestinal ad
hestons

CasE 2—Woman, 21, had an agpendectomy three years
before admission snd an operation for gallbladder symptoms
three months before The galibladder was found to be nor
mal, but there were adhesions about the cecnm which were
removed Present ad was for intestmal adh When
the abdomen was opened, the cecum and ascending colon were
found plastered aganst the peritoneum and were madver
tently cut through the serosal and musenlars coat, an area

X7 1 bemng denuded before the error was reahized A free
omental graft was applied over the denuded portion The
};;hent has had ne complaunis sinee the operation one year

{4

Case 3—Youth, 17, was admitted for intestinal obstrue
tion At operation the jejunum was found bound down at
the postabdominal wall by a large adhesive band After the
Jejunum was released 1t was found that the serosal and mus
culans coats onginally beneath the adhesron were completely
destroyed To avoid resection of this portion of jejumum n
free omental praft was applied to the denuded area The
patient made an uneventful recovery and has been well for
the past five months

Free omental grafts were also used by John Lucius
McGeheed (Univ of Tennessee) 1 15 patients with
various degrees of adhesions 9 had had previous oper
ations and 6 had not The entire group has remained
‘M& free from symptoms so that there has been

{(8) Am I s
© 3 Misowt w3155 V5] AWt 1042
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rhage into the eyst According to Horgan, symptoms are
cansed by “pressure, torsion, traction,” and he hists them
as “nausea, voming, 1norexia, constipation or drarrhes
pam dysurn, frequent micturition ” Some eysts eause
no symptoms Compheations may be present due to sz
relations and site of the mass, mamfesting wirealatory,
functional or traumatie cffects on adjacent structures
or exeited by degenerative changes within the eyst of
the series revieneld by Guernsey, 11 were merdental fod
mgs at laparotomy or sutopsy and had produced 0
symptoms

Treatment 1s surgical, preferably excision, unless adhe
51018 to eontignous viscera prevent 1t In massive eysts
removal 13 freilitated by aspiration of the flimd contents
When the adhesions do not permut a one stage procedurt
exposurs and fixation to the anteror abdommal wll
followed by drainage are necessary

Bacause of the rarty of the eondition, diagnosss s
dufficult Some cases mas first be notieed because of the
mereasmg size of the abdomen, winch has sometimes
reached tremendons proportions before causmng Symp
toms As the symptomatology is mfluenced by the £12&
location and contigmity of various abdommal structures,
the diagnosis of omental eyat 13 rarely made The daffer
ential dragnosis meludes asertes, ovarian eyst, {ubercu
lous peritomitis mesenterse eyst gallbladder, stomach,
liver or hidney disease panereatic cyst, neoplastic oF
parasttic lesions primary or metastatic mahgnancy, ete

As to the cause of the formaton of omental eysts
Guernsey favors the postinflammatory theory of pathe-
genesis, while Montgomery and Wolman behieve m 2
neoplastic origin

Several omental cysts have bheen reported mn which
there 1s definite evidence of neoplastic growth with by
perplasta and hypertrophy of the endothelnm, develop
ment of new lymph vessels and, 1 some cases formation
of solid strands of endothehal cells Probahly some are
formed after the same manner as sumple hy drocele ©
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If the forceps should slip off, 1t can easily be reapplied
If this happens, 1t will be after the pn has been ro
tated The ring end of the pin ean then be grasped and
the pin removed without difficulty

3 This method at no stage violates the prineiple of
the after trmling pont, so that there 15 no danger of
perforation

4 Tt 1s not necessary to go down after the pownt or
the ring of the pin Iigure 85 shows the usual position
of the safety pin in the esophagus The Leeper shaft of
the pin lies nearly parallel to the esophageal wall, while
the pointed end lhes at an angle to 1t and below the

Fig 85——1 usual position of open safety pm in esophagus 2 bringing of
Pin into proper position for the method 3 apphcation of forceps

Leeper It 15 this fact which males the method appls
cable Any attempt to pass the esophagoscope down far
enough to grasp the pownt or ring necessitates by pass
mg the heeper end This 1s likely to dislodge the pin,
causing 1t to disappear into the stomach as happened
n one case

§ No specal mstruments are required

MerEOD —The principle mvolved 1s malung use of the bev
cled end of the y! pe, both for appl of the
forceps and for rotation of the pm The esophagoseope 1s
ntroduced m the usual manner until the Lecper of the o
1s sighted then the esophagoscope 1s rotated through an are
of 90 degrees (Fig 85 24), so that the Leeper fills 1ts enhre
field At this pont, if necessary, the keeper ean be displaced
toward the midlne of the e<ophagus by shghtly adducting

the head and neck (Fig 85 2B) toward the shonlder of the
—
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no opportumty to examne the grafts As chmical re
ports on the ultimate fate of the free omental graft
1n man are still too meager, 1t seemed advisable to re
peat the original experiments of Senn on dogs to ob
tamn some hight on the subject

In five dogs the grafts were attached to unharmed
1leum and n another five to scarified dleum Examma
tion three months later showed that the results ar¢
better when the surface to which the graft 1s apphed
15 thoronghly scarified When normal peritoneal sur
face (unscarified) 1s used as a base the graft does not
take but becomes enveloped by the mntact omentum This
confirms the findings of Senn

f
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Foreign Bodies —Paul G Bunker! (Aberdeen, 8 D)
presents an easy method of rotating an open safety put
wn the esophagus which he has found successful 1n seven
patients aged 4 months to 24 years, and m dogs The
method has numerous advantages

1 The distal end of the esophagoscope 18 brought
mto proper relation with the keeper end of the pin, and
the foreeps can easily be apphed bhndly To do this,
the blades of the forceps are spread mside the esophag
oscope as 1t 1s mserted so as to mmpinge agamst the
mner wall It can then be felt to shde out the distal
end of the esophagoscope and 1t 18 necessary only to
overbite the forceps the estimated distance to engage
the pin properly The mstrument used for this purpost
1s the ordmary flat, forward grasping forceps (Che
vaher Jackson model) with the serrated graspmg sur
face (Figs 85 and 86)

2 The procedure can be done m one stage 1€, the
pin ean be rotated and withdrawn in one manipulation

(1) Arch Otolaryng 37 7881 Jammary 1945
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tip of the esophagoscope to prevent the pin from shipping
off the end of the instrument, as the pin 13 rotated Practically,
1t 1s not needed '

If the pin 1s lodged 1n the cricopharyngeal region, it may
be more easily rotated, after pmgcr apphication of the for
eeps, by lowering the pin into the thorame portion of the
esophagus where there 15 more yoom to carry out this mamip
ulation

Carcinoma —About 5 per cent of all mahignant dis
ease oceurs 1n the esophagus, with the proximal third
mvolved 1n 184 per cent (Watson) Experience with
radiation therapy has given no encouragement, and sur
gery has afforded the only hope of a cure Therefore the
surgeon must do all 1n his power to establish an earlier
diagnonig

Wilham A Hudson3 (Detroit) reports two cases of
carcinoma of the proximal portion of the upper third
of the esophagus whieh 1illustrate the value of complete
Temoval of the lesion and the disappowntment that can
follow anything short of complete removal The lestons
are 50 mntimately associated with the larynx or involve
1t 1 such a manner that both esophagus and larynx
must be removed 1f a cure 18 to be expected

The cases presented almost 1dentical problems, in
both the common partition was involved to such an ex
tent that removal of the esophagus or larynx mdivid
uvally was not sufficient to elimnate the cancer 1n 1its
entirety In the first case, extensive but clean removal
of the lesion resulted n recovery, and the patient was
well over three years after the operation In the second
case, with a somewhat less advanced lesion, failure to
remove the larynx resulted i failure to cure

Metastatic involvement of the regional lymph nodes
oceurs late simphfving the surgieal problem consid
erably Careful roentgen and endoscopie studies shonld
be made n all patients who complamn of distress of
any sort on swallowing If at first no explanation for
the discomfort can be found repetition of the studies

(3) Amn Otol Rhin & Larmng 51 112511 o December 1942
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heeper side, the tip of the esophagoscope, used as a geafle
Jever (Ig 85 2), then brings the pf;x mtg the proper position
The foreeps s now apphed (Fig 85 3) Appheation of the
forceps at any pomnt between the heeper and the ring of the
pin 1s sabisfactory for carrying out the mampulaton It s
important to overbite the heeper shaft, so that the pn s en
raged between the shauls of the foreeps and not between
the graspmg surfaces (Iny 85 31) This allows the puto
10tate freddy withm the shanks The graspmg surface servts
gxlz;re]} as & guard to beep the foreeps from shppmg off the

The esophazescope 1s now rotated through 2 180 degree
are, which reverses the relative positton of the beveled end
of the esophagoscope (Fig 86 14 and 24) Dowaward pres

3

}g A6 ~—I rofstion of esoph.gosco of T
pe around forcers 2 rolaton
arourd tip of es)phagosccpe throush counterpre save with Hib of €sarba o€
od traction with forceps J postuon of pla after rotation

sure ts brou bt to hear on the heeper of the pm (Fig 86 18
and 2B) with the tip of the esophagoscope while fraction 3
made with the foreeps (Fig 86 IC and 2¢) This yotate the
pm around the beveled end of the esophagoscope (Fug 562D
Figure 86 3 shows the postion ot the pmn after rotation 1B
which posttion the pn, ¢.ophagoscope and foreeps caf be
sately withdrawn (Fig 86 3 1) without reapplymg ihe o
ceps Ths 1s done by holdng the pin snugly agamnst the bev
¢led end of the esopha.osuope as it 1> withdrawn (Fiz 80 38)

If the pin 15 not found wn the position deseribed in Tagure
85 1 snd cannot be brought anto this position by using the 4
of the esophagoscope the heeper of the pun e be grsp
with the forecps and gently drawn up ito the proper posxtmg
for this method A sccond applieation of the forceps WO
be required to procced with the rotation

Fheoretreally 1t seems logical to have 2 notch placed 1w {be
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the cervical wound that air 13 not suched into the chest
and retmned Here also the wound 1s rendered finally
arrtight during full expiration Couglung should be
prevented until the underwater drain has had time to
evacuate most of the air in the pleural cavity

For growths of the lower third, an 1solated jejunal
loop seems necessary to mahe satisfactory anastomosis
between shin and stomach T'or growths of the middle
third, Wookey advocates use of the lower end of the
esophagus for this purpose When possible, junction of
esophagus above with jejunum or esophagus below
should be done 1n ome stage

In one ease a jejunal loop was isolated when a je
Junostomy was done, before the esophagus itself was
removed Emphasis eannot vet be laid on the impor
tance of this step It may delay the date at which the
growth can be removed as 1t adds greatly to the mag
mtude of the abdommal operation

In a patient 1n whom a successful esophagectomy has
been done, but whose progress has still to be watched,
ke followed Turner’s adviee and removed part of the
mner end of the left clavicle to make a groove for the
esophagus As a result retention of a rubber tube has
been much easier and he 13 convinced of the mmportance
of this step

R H Franklin (Brit Postgraduate Med School)
successfully removed the thoracic esophagus for carc
noma wn two cases Both patients made uneventful re
coverles but had some difficulty in managing their ex
trathoracie tubes Leakages may develop unexpectedly,
and 1t 1 not always easv to obtan tubes of just the
right degree of softness

The first patient has remamed 1n good health, 1s able
to do her housework and ean eat ordinary food The
second patient died 13 months after operation At au
topsy he was found to have loeal recurrences i the

(6) Drit J Surr 30 141146 October 104
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may later reveal the real cause to be circinoma Ther
the lesion should be removed completely without fur
ther delay

P R Allsont (Leeds) descrabes four cases of esoph
ageal carcinoma treated by excision of the thoraete
esophagus m three and of the stomach and abdommnil
esophagus 1n one The four patients survived operation
but none lived longer than a year The fourth case pre
sents perhaps more pathologie interest, for it must rare
ly be ry to treat esophageal careinoma by g3
trectomy Mahgnant tumors 1n this region which taust
dysphagia are unsually of gastric origin

From the other three cases, cerfain technical lessons
have been learned which are worthyv of emphasis Pre
hmmary mobilization of the esophagus from the nech
15 of great help The approach to growths 1n the middie
third of the esophagus should be through the nght
pleural cavity, but for the lower third the left side g1ves
better access Division of the esophagus by first meisiog
the muscular coat, then separating 1t by blunt dissee
tion from the mucous coat and crushing and higatisg
has proved a satisfactory method which permits mad
mation and overstitching of the blind ends Use of sut
famlamide powder m the mediastinum gives 2 great
feeling of safety

No attempt 13 made to suture the mediastinal plewr,
so serum has easy access into the pleural space Dran
age tube 15 perforated and long enough to drain both
mediastmum and pleura It has an underwater seal an
15 left i place 48 hours The tube 1s mserted before
the chest wound 13 elosed, so that risk of surgieal e
physema 18 mummzed To the same end, the lungs aré
llowed to iflate against about 10 mm positive pressure
for half a mmute before the last stitch closes the chest,
and this stiteh 18 drawn tight at the end of expirat1o
Care must be exercised during the last stage of closig

(1) Bnt J Surg 30 13° 141 October 194
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formung a channel of whole thuichness shin with its subeu
taneons hssue, arringed to include the fistela the nech,
and then to cover the raw surface of this channel and the raw
surface made by its formation with other whole thickness
skan and suheutancous tissue brought in by means of tubed
flaps

The first attempt to make a single long tubed flap on the
nght side to supply the entire covering for the extrathoracic
esophagns was not suceessful, therefore, only o portion of
the ormnal long tube was eventually avalable after one
pedicle had been cut, makung 1t necessary to use two tubed

Fig 87 —Position of inession through sk and subcutaneous tissues Including

fistulz in the neck and method of forming the skin channel Margins inside

the incigion were drawn torether with sutures forming upper portion of new

skinlwed channel Posteror pedicle of tubed flap had been divided all
#ear tusue removed and a sutable portion opened.

flaps nstead of one The free end of the tube was opened
-4 em and all sear tissne exeised The opened end was
carmied across the chest wall toward the midline as far as ats
pedicle would allow At this pomt a crescent shaped mesion
about 4 em long with 1ts curve toward the mdlne, was made
and the included flap of shin and subentsneous tissue was
turned outward maling o more or less eweular raw surface

mto which the opened ont f
o carcfullyp ont free end of the tubed flap was
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mediastinal lymph nodes but no generalized metastases

The author insists on the advantages of approachin”
the esophagus from the right side of the thorax

[The approach through the right pleural cawity as advocated alo
by Ochsner 1s certamly easter hecause 1t obviates the dificalt
caused by the presence of the arch of the aorta—Ed ]

Technic —Laurence Miscall and Bliss B Clark? (hew
York City) report two cases of satisfactory use of the
Murphy button wn esophagogastrostomy for cancer of
the lower third of the esophagus One death occurred
from extrapleural infection

If the button 1s used, 1ts line of anastomoss should be
re enforced by adequate serosal covering without tension
at the site of suture Silk sutures throughout are prob
ably necessary The button not only provides a tight nos
leal ing anastomosts while adequate adhesions form but
also msures a patent lumen which allows early oral ad
mimstration of fnds The spontaneous opemng of the
stomach which had been closed with eatgut i one s
emphasizes the 1mportance of adequate closure, which
can best be accomphshed with the exclusive use of siff
sutures

Successful construction of an extrathoracic esophaghs
15 reported by John Staige Dawis and Edward 8§ Staf
ford 6

Garl, aged about 3 years, swallowed concentrated 1y W‘tﬂ
resulting progresstve stenosis of the esophagus, for win
gastrostomy was done Complete cicatmeial closure of the
esophagus beeame evident and during the mest 18 months
she had repeated attacks of asprration pneumomsa, complt
cated twice by empyema and did not gan 1n werg A'}
external esophageal fistula was made just above the medd
end of the left clavicle 1t was later made pcrmanent by
turning 1n and attaching slon flaps to the esophagus W"“d
No further attacks of pneumom occurred, and a TYap!
werght mnerease took place Further operative procedures were
postponed beeanse 1t was not known what effect growth mig
have on 2 reconstructed esophagns When the patient was
1t was decrded to construct an extrathoraeie esophagus by

(7) Survery 14 83 87 July 1943
¢#) Dull Johns Ilopkm Hep 1101 1° October 1942
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In due tune, the pedicle attached to the anterior portion of

the chest wall was separated,

and spread out for its full Ie

and the tubed flap was opened
ngth An additional portion of

the channel continuous with that first made was formed 1n
the same general way and the opened ont tubed flap was

sntured to the shmn,

thus eovering 1t This made a channel

conbimuous with the fistula mn the nech and about half as long
as was necessary to complete the extrathorieie ecophagus An
other tubed flap was made on the left side of the thoraci
wall, and, when ready, 1ts Jower pedicle was cut and sutured

mto a curved mcision on the
anterior portion of the chest
wall When conditions were
favorable, the postertor pedi
ce was diided When the
free end of the flap was
brought to the midhne 1n
antieipation of covermg the
next seetion of the channel 1
continmity, 1t was fonnd that
its application at that point
would mterfere with its err
emlation Thus 1t was neces
sary to construct the portion
of the channel adjacent to
the gastrostomy opemng first
This was done in the usual
way When the pedicle on the
chest wall was finally sepa
rated, the portion of the
channel between the areas
previously made was com
pleted by the same type of
procedure, and the channel
extending from the nech to
the costal margin was com
pletelv formed All these pro
cedures took about one year
Finally the extrathoracie
ecophagus was ready for its
hook up with the stomach

k

Y
E

o

L

Fi~ 89 —Tubed flap on the Jeft side
apened and scar tissue removed after
separation of 1ts posterior pedicle
Because of eirculatory d sturbance
1t could not safely be brought over to
cover the skin chanrel 1f formed in
continuity Lowest portion of channel
was then formed first in the usual
way and the opened out tube was
used to cover it

The gbdomen was entered by a left paramedian eision,
the upper end of which terminated 4 em below the end of the

cstrathoracie
elected for tr:

gullet A segme];xlg of jejunum 20 em. long was
! n, t]

em below the higament ‘;f

portion about 10

Treitz and having a long, mohile
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Subsequently the tubed flap was lengthened postensorly for 7
fo 8 cm One month later, the postemor pedicle of the flap
was dunded, and after yemowng the scar, this portion of the
flap was opened and flattened for about 7 to 8 et Two
vertreal parallel mwasions about 7 em apart 2nd 310 em Joog
were then made so that the fistula 1 the nech was mudwar
between ther upper ends These ends were jowed by & curved
weson evtending above and wncluding the opemng wto the
nech At the mner side of the lower end of ech paraliel 2
eson 7n mosmen 2 cm long was made at mght angles 0

!

=

Fir 88 ~Ugser scction of can chamuel snd opened out portion of the fubel
fap placed over 1t Thie was sutured sato postian with onend makie
sutures note direction of arcow

facixtate formation of the channel After mobilization of the
margns of the tissue inside these 1ncisions, Jeaving the base
imtact, the edges of skin weve sutured to each other with 10
terrupted 000 chromic catgut hed anside and supplemented
wiih other sutures m the suboutancons tissue, thus forming 2
channel hned with whole thickness skin with us subcutanects
fissne nftached This channel melnded the sech hstula 1m #3
upper part and was contmuous with it The opened out por
tion of the tuhed flup was brought over and sutured with fine
Rack waved mik and horsehar mto the raw surface over the
channel, thus closming the entire defect without tension 80

snobing an external coveriug of slan and subeuianeous fagsue
for the newly formed channel as £ar a5 1t had been made
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row of interrupted 0 chromie catgut end on matiress sutures
The edges of {)he relaxation mclgmu could now be approx
mated without ympainng cirenlation, and 2 small rabber dram

op of

» LS. unum 4
Gastro

Through -
Trans m 5 <calon

big 91 —Completed reconstruction Transverse colon is omitted from larve
drawing for sake of clarity
was nserted nto the lower angle The skin overlying the

extrathoracie gullet was approximated to the upper end of
the skin channel and the slin of the abdomunal 1netsion was

closed completing the reconstruetion
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mesentery  Stone intestinal clamps Were used, the bowel wos
»
%;’;dci ,fmd the mesentery mased nearly to the rooh, exe
mcmg ‘{lhen to preserve the arculation of the 1solated s
o) e 1sgluted intestine and its mesentery were pla
e :dptwtxcnt s left and intestinal confmmiy was re establhed
X, o end rnastomnosis of the upper and lower porbons of
OJeJmmm The defect in the mesentery was closed
mmP?mﬁgs wc’;rc made 1n the mesocolon and gastrocolic OMEE
. vell to the left of the mudhine The wolated segment of
21\3 thum was brought through these opemngs nto & pesition
Smmaehu]éper loft sbdomen adjucent to the eardia of the
o thxc ‘are was taken to prevent rotation of the mesenter?
oF th s segment The clamp was removed from the candal ead
e transplanted jejunum, and an “open” anastomods was
carnicd out between the 2
tenior wall of the stomach
o nd the end of the bowd!
57, /47‘7 #5 The anastomosis was plac
as high as possible on the
stomach, 1ts performance
was made diffienlt by £t
tion of the stomach wall d%¢
to the prosmuty of fhe
gastrostomy opemng
The cephalad end of the
| jeyunal segment was brouZ
wat of the abdommal eant?
throush the upper angle ©
the abdomual wmesion The
tower porttos of the 1nerson
wag then closed A tumd
was made under the skin
from the upper angle of the
O e e the
Jower end of the extrd
thoracie gullet The end ©
e L, e T R e
el o -~ n o e chan separate rom 1ts oe
rm:gt;“&:ﬂ,;ﬁ 53;““‘ out  jejunum Was passed throuzh
the tunnel and the exeest
jejunum amputated Sinee the Jegunal errculation Was m
pared by compression of the overlying shan @ yelaxstion
masion was made through the sian of the thoraere wall abont
& em lateral to the tunngl This mneision reheved ihe tensiod
and the jejunal stump bled freely The cnds of the jejuntl
and nner shin channel were approumatcd by B smnBe
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a cervieal esophageal fistula and construetion of the ex
trathoracie gullet, as 1t was not hnown what effect
growth might have on a new esophagus Lundblad and
Biezins carried out successful reconstructions in pa
tients aged 2 or 3 years In Lundblad’s patient, when
observed at 19, the extrathoracic gullet functioned per
feetly Several other patients have been observed for
varymg periods, and 1n only an oceastonal case has dif
ficulty arsen, usually 1 the form of cieatricial stenosis
at the junction of shin channel and jejunum This com
phcation has been dealt with satisfactorily by bougmage

In connecting the shin tube to the stomach the supe
riority of the method which uses a segment of jejunum
1s unquestioned This portion of the gut joins readily
and smoothly to either skin or stomach, with true heal
mg It 1s doubtful whether gastric mucosa ever unites
permanently with skan Development of & Jejunal ulcer
15 not to be disomssed hghtly, however, and although
such 1s not yet reported, 1t will probably oceur as fre
quently 1n g Jarge series of cases as after other types of
gastrojejunal anastomosis

In nearly every reported case fistula formation ecom
phieated wound healing, and when steps were taken to
close the fistulas the results were not good Apparently
such fistulas as develop will close spontanecusly if per
mitted to do so

Durmng the past seven years, 15 patients with con
gemital atresia of the esoph s with trach phageal
fistula have been admitted to the University of Mickagan
Hospital Thoracie exploration was done 1n nine The
surgeally 1deal plan for correction of the malformation
1s reconstruction of the continmty of the esophagus by
extrapleural hgation of the fistala and end to end anas
tomosis of the esophageal segments Cameron Haight

and Harry A Towsley8 report the firs: e 5
treated by this plan y* Tep t case successfully

(®) Surz Grmee & Obst G AT Qe Jome 1943
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Feeding through the gastrostomy tube was maintamea or
the first week, after which fluids were gradually given bv
mouth  Within two weeks all feeding by tube was &
continued Solid food, thoroughly chewed, was permutted 21
days after operation, and the patient has been on an w
restricted diet simce then She has been cantiomed to chev
thoroughlv and to dnnk flmids after eating solid food

On the tenth postoperative day, two small fistulas developed
at the site of the anastomoss between the extrathoracte skin
channel and the jeyunum They healed spontaneously at the
end of two months Eight months after the final operation
the gastro tomy opening had contracted eonsiderably, but 2
the marginal lining of the gastre fistula was shown to be
gastric mucosa by biopsy, 1t was doubtful whether complete
spontaneous closure would take place 1n a reasonable tune
To expedite final closure the margins of the onter end of
the fistula were mobilized 2nd furned 1n, so that raw surface
was sutured to raw surface and over the defect a flap of
gdgalcent skin was shufted and sutured, thus closmg the

stula

Studies were made of the function of the new gullet
Following swallowing, air flmid and food pass down the
skin channel rapidly and forcefully Active penstalss
can be observed in the jejunal segment, the contrac
tion waves passing from above downward The position
of the patient has httle effect on the passage of ngested
matertal The patient i1s leading a normal Ife eatmg
with obvious relish and steadily gaimng weight A roent
genogram of the completed extrathoracie esophagus tah
en after ingestion of bismuth shows a well formed chan
nel from neek to stomach with a shight constriction at
the point of anastomoss of the jeyunal segment

Before undertahing reconstruction the esophagus
should be explored from the gastric end as well as from
above to mahe certamn that 1t 1s not beyond repair As
a rule, gastrostomy 1s performed mtrally as a Lifesa¥
ng measure but even at this time the surgeon may
facilitate reconstruction by loeating the opening proper
Iy A convement location would be some point along the
Ieft costal margin lateral to the mammary line

Ten years were allowed to elapse between creation of
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kemostat with a blunt hip 15 a consenient instrument for this
purpose The instrument 15 passed completely around the
lower segment and & tape placed around 1t to prowide tension
for the dissection upward to the fistula The diameter of the
segment should be carefully estimated, 1f it 15 only 3-4 mm,
anastomosis should not be attempted, but the fistula should be
hgated Gastrostomy and cervical esophagostomy would then
be performed nt subsequent operations In the authors’ cases
a contracted lower segment has been a greater obstacle to
the performance of anastomosis than the distanee between the
two segments

Closure of the fistula 1s readily aecomplished by a single
silh higature placed round the esophagus and tied as close
to the trachea as possible A tension suture 1s placed 1 the
wall of the distal segment which 15 then dinded close to the
ligature The lumen 1s cleansed with 2 mild antiseptic solution
Packing off of the operative wound with gauze 1s not sabis
factory because of the limited evposure The tension suture
1 the wall of the upper esophagns 1s held taut, and the blind
end 15 opened to approximately the same diameter as that
of the lower segment

The snastomosis 1s usnallv constructed 1n two layers with
mterrupted sutures of plastic silk on baby Emmet needles
Approtumately six or seven sutures that melude all coats of
the esophagus are placed 1n the first row A second layer of
mverting sutures includes onlv the musculans and the sub
mucosa The anastomos:s 1s more readily done over a catheter
than without one If a eatheter 1s used, 1t 15 removed after
the anastomoss 15 completed A small soft rubber dram 1s
placed mn the lower angle of the incision and advanced to the
region of the anastomosis to afford dramage 1f leakage should
oceur Closure of the wound 1s begun by approuimating the
anterior ends of the intercostal museles to the under surface
of the sacrospinalis muscle The estracostal wound 1s closed
1 layers, the closure being made securely around the dran to
Prevent the sucking of air into the extraplenral space The
chest should be examined 1mmediately following operation to
be certam that a pneumothorax has not resulted from an
unrecogmzed, aperang 1w the panetal plenra

Postoperative eare meludes prone position to prevent
gravitation of oral and pharyngeal secretions imto the
trachea elevation of the foot of the bed for the same
reason and to counteraet operative shoel conservation
of body temperature oxvgen tent codeine m frequent
small doses prophylactic sulfonamde therapy and mam
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Operative correction of a tracheoesophageal fistula 15
not a procedure of the utmost emergency, 1t should be
deferred until ample time has been allowed to get the
infant mto the best possible condition Usually at least
one day, and occasionally several days, are requred to
accomplish this objective If fever 15 present the cause
of the fever should be corrected before operation

Provision should be made 1n advance for admimistra
tion of positive pressure by the anesthetic gases of
oxygen m case the plenral eavity 1s iadvertently opened
Local anesthesta with 025 per cent metycame hydro
chloride 15 used until separation of the parietal pleura
begun when light ether anesthesia bv the drop method 15
started

TecHNIC —With the patient in the lateral position, securely
strapped to a frame and protected agamnst chllng, 2 left
vertical parascapular ineision 1s made from the secon to
seventh nb Hemostasts 1s carefully attended to The frapezus
and rhombotdens major are ineised and the sacrospinalis 1
retracted mestally Lengths of 4 to 5 em of the secand to fifth
r1bs are resected hack to their transverse processes The 1m0
portance of avording opening the pametal pleura cannot be
overstressed, because 1 1infants the resprratory reserve 18 only
shehtly greater than the tidal air requirements

The 1ntercostal muscles and nerves are nest divided and the
intercostal vessels doubly hgated and cut The pertostent pL]
maesed vertreally after 1t has been separated from the panetul
plenra The estrapleural separation 1s earried out slowly wite
a small blunt dissector An 1lluminated retractor 1s useful 1
maintaimng the exposure The parietal pleura 18 freed until
the postertor mediastinum 15 reached The left sybelavian
artery 15 retracted torward and to the right by the illummate
refractor

The blind upper end of the esophagus 1s usually readily
found mn the upper portion of the posterior mediastinunt Its
diameter 1> about 15 em Its tip 1s secured with 2 tension
suture Identifieation of the lower segment 15 often more a
cult To gain adequate exposure of the segment the upper
one or two ntereostal arteries arc doubly higated and cut to
allow the arch of the aorta to be displaced forward and down
The diameter of the segment 1s usually about 6 mm

Separation of the lower segment from the trachea 1s begu
about 1 em below the fistulous commumeation A Tight angled
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present being transformed mto highly active carcino
genic agents 1 the body Expermmental work has shown
the relationship of sex hormones to carcinogenie sub
stances and a possible mode of interchange from one
to the other

Changes m blood content and actinity of several
hormones take place at the time when gastrie earcinoma
most frequently occurs The authors present the con
cept that the gastric mucosa 15 a gland and therefore
lable to influences stmlar to those which control fune
tiomng of other endocrme glands There are marhked
differences 1n blood hormone content between the sexes
Radical changes tal e place following involution These
differences help explain the sex discrepancy and age
meidence 1n gastric carcinoma and bemgn gastro
duodenal lesions The authors believe relationship be
tween the sex hormone control of the gastric mucosa
and gastric pathology, including neoplasm, 1s actual
and that further chmeal and experimental work should
be mstrtuted to throw light on the problems of etiology,
druignosis and therapy of gastric carcinoma

By a standard physiologic method for study of factors
affecting gastrie secretion, Alexander Brunschwig, Rich
ard A Rasmussen, Edward J Camp and Robert Moes
(Chicago Univ) have demonstrated the presence of a
gasiric secretory depressant 1 the dog’s gastric pouch
Jumce, 10 human aeid gastric juice and i achlorhydrie
gastrie Juice from patients not having gastric cancer or
permicious anemia In wview of previously recorded
studies this factor appears to be present in lower con
centrations in the foregoing types of jumiee than imn the
achlorhydrie gastric juice of patients with carcinoma of
the stomach or with permierous anema

Shoch and Amesthesia i I'ransthoracic Gastric Sur

gery —In a series of gastric resections for careimoma
Henry K Beecher? (Boston) compares tolerance of pa

(8) Burgery 1 887801 December 1942
(®) Burz "Gymee. & Obst. 76 $313 68 March 1942
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tenance of suitable ascorbic acid blood level by dahy
jections Flwmds consisting prineipally of 5 per eent
dextrose are given subcutaneously, care bemng taken to
prevent overhydration A transfusion of whole blood or
plasma should be grven as a supportne measure when
mdicated to prevent depletion of serum protems Paren
teral fluuds are continued until an 1dequate formula can
be given by mouth or until 1t 15 aseertamed that a gas
trostomy will be needed because of leakage

Roentgen exammation of the esophagus should pre
cede admmstration of flmds by mouth

An mmportant cause of death 1s bronchopneumonia
from a spill over of pharyngeal secrettons mto the tr2
cheobronchial tree Intermittent pharyngeal suction 1s
mndicated as soon as pharyngeal secretions are evident
and bronchoseopy may be needed for aspiration of the
secretions Pleural effuston of sufficient amount to re
quire thoracentesis may oceur on the operatnve side as
a result of the extrapleural operation

STOMACH AND DUODENUM

Qastric Mucosa as an Endocrine Gland —Robert E
Abrahamson and J Wilham Hinton? (Bellevue Hosp)
observe that clinieal surgical and experimental studies
for early diagnosis and therapy 1n gastre carcinomd
have been largely unsuccessful Two est iblished and un
explamed facts are age meidence and sex discrepaney

Effects of vitamins on gastric mucosa as well as else
where are partially due to their relationship with and
effect on endoerines

Experimental work shows that the gastrie mucosa ¢an
be wmnfluenced by hormone activity, meluding changes 11
the androgen estrogen ratio There 1s a posstbility of
sterols the sex hormones and other hormones normally

(7) Burg Oynec & Obst 76 147183 Fehruary 1943
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and transdiaphragmatie subtotal resection of the stomach and
esophagus with permanent anterior esophagostomy, (3) con
struction of a permanent gastric fistula by a Janeway gastro:
tomy and (4) anterior or preth dermato esopl lasty
to nmte the i tomy and gastrostiomy stomas

The pathologic specimen showed that the bulk of the
tumor was & papillary intragastne adenoma malignum of low
grade malignaney, which could account for the long history
slow Tate of growth and failure of the eancer to metastavize
widely In two regions, howeser, the cancer had become sohd
adenocaremoma, grade 3 The patient, 1 a2 moment of de
spondency, committed sweide and at auntopsy a single tiny
preaortic lymph node containing one foeus of metastatic car
emoma was found

Juan ¢ Luxardo? reports a case of primary malignant
lymphogranulomatosts of the stomach

Toman 37 1r 1932 had paun 1n the mght 1hac fossa radiat
1ng to the epigastnic region and later to the right thigh, with
nausea Biharv vomiting apd nearly constant pain were
present 1o 1931 when she underwent appendectomy Symp
toms soon returned and pan became frankly epigastric In
September, 1938, pain was worse and a tumor the size of a
nut in the eprgastninm gradually mncreased Pam now radiated
wito the left hypochondrnm and was aggravated after meals
When admtted i Janunarv, 1939 with intractable vormbing
and continuous epigastric pam, she had lost nearly a third
of origmal weight

Palpation of the epigastric region revealed swelling of
average hardness elastte, mith smooth surface the size of
half an orange movable 1n all directions and pamfnl on
moderate compression Wassermann and Kahn tests were
franklv positive Gastric ymee showed 080 total acidity and
contamed blood Operation disclosed am wrregular, grayish
swelling with small hard nodules, from the lesser eurvature
to the anterior aspeet of the antrum Numerous hard whitish
Iymph nodes of varving size were spread along the lesser
curvature nearly to the eardia 1n the gastrohepatic eprploon
and over the panerers Amnle pastrectomy (Polva) was per
tormed wnd the lvmph nodes were extirpated Postoperative
course was normal Histologie diagnosis was malignant lvmpho
cranulomsto 1s_Sulfarcenol treatment was mstitnted She was
dpﬁhm;edfm March 1939

~eept for admission 1 December 1941 to dram a sm:
nbscess of the epigastne abdomunal wall of 19 ce puru]e:g

€ ) Semana mA3 50 6880 g2 14 1943
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tients for the traditional transabdominal wall approach
under ether with thewr tolerance for the transpleural
approach under ether, as far as surgieal “fatigne’ 15
concerned Those 1n the transpleural group tolerate op
erative procedure at least as well and perhaps better than
those m the other group Thus when the transpleural
route 1s 1ndieated for anatomme reasons and when the
operating team 15 experienced, 1t appears that the poor
rish patient does not mnecessarily rule out the hgh
approach Excellent tolerance for the transpleural ap
proach 13 due to the fact that a far lighter level of
anesthesia 1s possible than 1n transiblommal wall
approach for the only relitation needed 1s that of the
diaphragm, obtained by block of the phremic merve
under direct vision Disturbance of the other 1bdommal
viseera, well nown to cause harmful cirenlatory effects,
can largely be avoided

George T Pack and Willlam L Watson! (New York
City) report a case of transthoracic subtotal gastrectony
and esophagectomy for cancer which mvolved so much
of the stomach an 1 esopha,us as to prohibit anastomoss
A prethoracie artifiern] esophagus was subsequently con
structed

Man, 33 had a lustory of indigestion, dvsphaga and other
symptoms of gastric eancer These symptoms continued for
five years before eancer was discovered by roentgenograph?
and laparotomy At the age of 38 the patient was subjected 10
an imtl exploratory operafion at another hospital, siZé
and location of the tumor at the cardin were such as to canse
the lesion to be classified as inoperable by abdominal approach
Two years later 1t was still possible to resect this eanecr bv
the transthoracic and tran diaphragmatic approach Becanse
the cancer mvolved the major part of the stomach (supero®
two thirds) and a considerable scoment of the esophagus it
was not possible to accomplish an intrathoracie anastomosis
of the esophagus to the residual stomach or to the jejunum®
The operative procedures required four stages (1) abdomnal
explorition to aseertom the extent of the disease and tem
porary jejunostomy for fecding purposes, (2) transthorie

(1) Arch Surg 46 0309 8 June 1043
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The blood shows secondary anema with polynucleosis
and leukopenia, polynucleosis and eosinophilia, 1f well
marhed, are significant Duration seems to be the same
as for other localizations, the course s rapid and pro
gressive However, remussions lasting to seven or eight
years are not infrequent

Treatment 1s usually palliative because the lesions are
already advanced when first seen Roentgen therapy
may give lasting improvement Early and also acute
cases should recerve surgical treatment

Localization 1n the reticulo endothelial system and the
coneept of local reficulo endothelial systems suggest that
the disorder 1s of inflammatory nature, having various
etiologies which cause a particular tissue reaction, and
that 1t may be cured by extirpation in the early stage,
1e, that of mvasion of the local reticulo endothehal
system

Actinomycosis of the stomach and duodenum 1s rare
It seems that only 3 cases of primary actmomycosis of
the stomach and 2 of the duodenum and 10 cases of
actmomycosis of the subphreme space have been re
ported Ddwin W Shearburn? (Univ of Virgima) de
seribes two cases one of gastrie and duodenal actino
mycosis with associated pyloric obstrucetion and duodenal
ulcer, which 15 asymptomatic 18 months after operation
and 1s the only case found in the hiterature in which the
patient hived over one year after operation, and another
of subphrenic actinomycotic abscess with persistent
fection presumably resulting from perforatron of a
duodenal uleer

On the basis of these two cases and the reports m the
literature, no defimte opmmon as to the pathogemerty
of fungi m gastric and duodenal uleeration ean be
formulated After perforation oceurs through an uleer 1n
which fungi are present, the problem becomes one of
peritoneal contamination and the presence of fungi may
ffect the subsequent course of 1nfection

(2) Surgery 14 3848 July 1943
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flud, she remaned well A follow up evamination made m
April, 1942, showed her to be 1n normal eondition

Gastrie locahization of malignant lymphogranuloma 13
rare only 25 cases have been reported, 20 of them be
fore the war Of these 20, 16 were diagnosed cancer or
tumor and 4 uleer In seven, results were favorable for
1 to 10 years No further information 1s avarlible about
8, and 5 patients soon died, 1 without operation and the
others of postoperative eomplications

No matter what 1ts localization, the process always
originates in the part i which reticulo endothelral tissue
15 most abundant In addition to the general refrculo
endothelial system, there are local systems which act 1
a hmited zone at the attacked mte Emstence of thest
systems would explain presence of localized mahgnant
lymphogranuloma, and this concept would also explan
secondary generalization of the disease, as the general
reticulo endothelial system would eome into play when
the local system has been overcome

Macroscopically, the lestons assume various forms
which may appear mdividually but are generally found
together 1n the same case the nature of these lesions
explains the diversity of the clinieal pictures The forms
melude simple filtration, uleeration, tumor and seler
otic eieatrization

Symptoms vary greatly and may simulate any 8aS
tric disease Gastric localization may assume two types
that of cancer and that of uleer, and diagnosis 18 then
made only by operation histologic examination or a¥
topsy Omitting cases associated with hepatospleno
megaly and adenopathy there are some signs which
may help 1n establishing the diagnosis frequent €0
evistence of abdominal pain, meteorism and sometimes
diarrhea 1rregular fever without evident cause, tumor
associated with considerable loss of weight occurring
more rapidly than in cancer, roentgen 1mage showipg
extension of the process toward the esophagus or mvad
g the duodenum QGastric aadity 1s mostly normal
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remaned asymptomatie for 18 months following opert
tion would seem to ndicate that the myecotic infection
1s probably no longer a scurce of danger During the
early postoperative phase, thymol therapy was con
sidered Howeser, the patient s immediate and continued
excellent response to gastro enterostomy soon made 1t
evident that any drug or roentgen therapy was con
tramdicated
The problem at the stage sn which the second patient
was obsersed was one of diffuse infection throughout the
upper abdominal wall and subphremie space The re
sponse to adequate surgical dramage supplemented by
thvmol therapy was good Any share of thymol in the
patients 1mprovement 1s, of course, not proved and
sulfonarmde therapy @id not result :n 2 hgh enough
blood concentration to be effective Possibly further
thernpy will be necessary 1f 2 permanent cure 1s to be
hoped for The coursc of peritoneal actinomyeosis 15 so
deceptive that future exacerbation of the disease must
be expected
Ulcer —To clanfy the treatment of sccondary pep
tic ulcer, Cranston Holman and Arthur Chenoweth3
studzed 81 eases followed at New Yorl Hospital and
summarize the conditions under which secondary ulcer
may develop (1) These patients may be considered of
1 constitutional type which under certain circumstances
18 predisposed to develop ulcer (so called ulcer diathe
s1s} Physiologic make up direets psychic stimuli to the
upper gastro intestinal tract so that uleer may develop
m the presence of other factors (2) Constant finding
of consmiderable aexd 1 gastrojejunal ulcers mdieates
that relatively high acdity 15 important m development,
or persistence of uleer (3) There are exaggerated psy
chie stimuly whieh 1 presence of the preceding factors
play an umportant role n development These stimuly
not only produce a more constant and greater amount
of gstric secretion and abnormal mot:lity but also
)

Surt G nee & Obt " 3143  September 194>
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Bearse reviewed the literature mn 1938, stressing the
absence of any characteristic syndrome warrantimg a
preoperative diagnosis, and Singer concurred m this
However, they stated that bloody vomtus, such as
oceurred 1n the first case of Shearburn, 1s an almost
constant character of a mycotie lesion of the stomach
Bearse urged routme preoperate study of gastric wash
mgs for the presence of mycelia and suggested the
possibility of a presumptive preoperative diagnosis by
demonstration of orgamsms mn the gastric contents to
gether with positive serologic evidence However, 1B
nerther of the present two cases wag 1t possible to demon
strate fung1 1n the gastric washings

The climeal features of the first case were essentially
those of duodenal ulceration with inereasmng pylorie
obstruetion The episode of hematemesis was not mter
preted as being of more than the usual sigmificance In
the second case, there was no history of bloody vomitus
prior to or following perforation The patient had had
gnawing epigastric pan relieved by food and soda The
subphreme mfection was preceded by fatigne, malaise,
anorexia and vague epigastric and right upper quadrant
discomfort Later, pain became more severe and was 2§
gravateu by respiratory movements There were 10
associated resprratory symptoms

Treatment of gastrodnodenal uleeration eaused by 0T
secondarily mvaded by actinomyeosis should theory
consist of resection of the mvolved part 1f this procedure
1s possible Roentgen therapy large doses of potassium
10dide or one of the sulfonamides may be mdicated when
there 18 generalized abdommnal nfection Thymol by
mouth and locally has also been used 1n treating actino
mycotre 1nfections elsewhere 1n the body

In the first case, gastro enterostomv was perfurmea
because of the apparent rish from resection of so exten
stve a lesion mmvolving the pancreas and also because the
diagnosts was uncertamn Certamly the surgical treat
ment was 1 no wav specific The fact that the patient

. ’
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mortality 1s lugh, resection should not be regarded s
mfallible or be undertaken hghtly , for these patients in
particalar conservative therapy should be given fair
tral

Recurrence of primary uleer, after suture of perfora
tion or pyloroplasty or excision, 15 a relatively simple
problem If surgery 1s to be done, resection 15 the pro
cedure of choice since less radical methods result 1 a
high percentage of failures Whatever the operation,
1t should be planned so that 1t canr be terminated any
tme If a gastric resection 1s decided on, the gastro
enterostomy should first be dismantled and then, 1f the
patient’s condition permuts, resection can be completed
In this way operative mortabty 15 kept at a mmmum

Of the 81 patients, 28 were treated conservatively af
ter the orginal operation and 53 were subjected to
secondary operative treatment, undergomng 135 opera
tions (53 prmmary and 82 secondary) for ulcer or its
complications—2 5 operations per patient Every patient
origmally had gastrie or duodenal uleer except one who
had ulcer and lelomyoma of the stomach Each patient
has been seen at regular intervals of not more than one
year, so the conclusions are derived from several exam
1nations and x ray studies Results are based primanly
on subjective findings, so they have been classified as
good or poor rather than as recurrent or eured Failure
to get relief from pain, bleeding, or roentgen evidence
of ulcer sufficed to classify a case as poor Judged by
these standards, of the 53 patients given secondary oper
;txge éreatment, results were good m 28, and poor in 18,

18

Howard Ullelder and Arthur W Allent review 332
cases of dcute perforation of gastric or duodenal ulcer
seen at Massachusetts General Hospital from 1916 to
1940 Diagnoss of all but four was confirmed at opera
tion or autopsy One of the four, moribund on admussion
had a lustory and physieal symptoms consistent with

@) N wEnlad I Med > ~ 50784 Dov 19 1940
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change vaseulanity of stomach and duodenum, providing
an 1deal setting for uleer formation Tinally, many
factors, such as poor operative techmic, nonabsorbable
sutures 1n hine of anastomosis, size and loeation of stoma
wregular habits of hiving, overidulgence n aleohol and
tobaeco, faulty diet, ete, have been considered as eaus
g recurrent uleer, but probably only in exceptional
cases can one of these alone be held primarily respon
stble

Treatment may be conservative or operatrve, except
for those ulcers compheated by free perforation or gas
trocolie fistula which demand operation Present treat
ment of uncomplicated secondary uleer 1s far from sat
1sfactory To be suecessful medical therapy should
nclude not only mmtial period of rest in bed, restricted
diet and abstinence from tobacco and aleohol but alse
readjustment of mental attitude and especially, adequate
accommodation to environment Among patients treated
conserivatrvely n this serzes, 3 of 11 who responded made
satisfactory mental adjustments, while 29 of 35 who
failed to respond had failed to adjust themselves satis
factorily It seems reasonable to conclude that if a com
plete regimen of medical therapy 18 available 1t should
be grven a tral but 1f within a short time the uleer
has not healed operation should be advised

Because of madequacy of less radical procedures, gas
tric resection has long been used, although not umform
1v aceepted as the operation of choice 1 treatment of
secondary ulcer results obtained are mmformlv better
than with any other surgical procedure

The problem of secondary ulcer after resection 15
much more serious, since surgery 1s hmited to either
more extensive reseetion or exersion of mleer with T€
vision of the stoma Because the latter generally fails
to prevent another recurrence, resection 15 strongly ad
vised 1f circumstances permt, but the 2025 per cent
mortality 1n secondary resection should be considered
when planmng therapy Since uleers may reear and
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Mortality by five ycar periods showed no sigmficant
varation 1n 15 years (267264 per cent) Mortahty
during winter was appreaably Ingher than during other
seasons, which may be related to virulence of current
respiratory tract infection Mortality rises with age
The interval between perforation and closure 1s of basie
prognostic 1mportance, as the most rapid rise in mor
tality oceurs 3 6 hours after perforation, in most pa
tients who recovered after intervals of more than 15
hours the perforation had already spontaneously sealed

Gastrojejunocolic Fistulas —John § Atwater, Hugh
R Butt and Jimes T Priestley® found 42 cases 1 the
records of the Mayo Clime from January, 1935, to Jan
vary, 1942 With two exceptions, cases m which the
fistulas were complications of malignant disease of the
upper portion of the gastro mntestinal tract, the fistulas
followed gastrojejunal ulcer the ulcer having been a
sequel to a previous operation, usnally gastro enter
ostomy In 42 per cent of the 40 cases, the fistula oc
curred within a year after the original operation In one
patient a fistula developed for the second time Al pa
tients were males The average age at the climeal onset
was 45 years The estimated mecidence of gastrojeyuno
colic fistula 1n the presence of gastrojejunal ulcer varies
between 11 and 14 per cent

Diarrhea and fecal belching or vomiting are the most
¢ommon symptoms Evidence of malnutrition 1s mam
fold Extreme loss of weight and strength and presence
of dehydration emaciation hypoprotemema mnntr:
tional edema anemia and multiple vitammn deficiency
states are characteristic Vitamin deficiencies such as
mght blindness peripheral neuritis paresthesias pella
gra, glossitis, conjunctivitis, cheilosis ecchvmoses with
decreased values for ascorbic 1e1d m the blood and hypo
prothrombinemia have been observed The primary ob
Ject of preoperative care should be to replenish each of
the depleted body nutritional stores and mn so doing

(5) Ann. Surg 117 4144 & March 1048
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long standing uleer and acute perforation of 34 hours
duration, the other three who survived without opera
tion had histories compatible with recent perforation,
physical signs consistent with peritomtis, free air under
the diaphragm demonstrable by roentgenogram and ul
cer shown by subsequent barium meal

Only 13 patients were women, this sex ratio of 1 2
1s 1nteresting, since ratio of uleer mn general 15 1 6 The
proportion of women with ulcer complicated by perfora
tion accords with thewr peculiar protection agamnst fatal
hemorrhage from ulcer Incidence of the other chief sur
gical compheation of uleer, 1e, eicatricial obstruetion,
15 more nearly equal 1n men and women IFive deaths
among these 13 women suggests that acute perforation
1S more haZﬂ.I‘dOﬂS i women than in men

Considering only the 321 males, risks from perfora
tion of an uleer proximal to the pylorus appears shghtly
greater than of one in the duodenum Nine patients 1
the entire group who had survived a previous perfora
tion recovered from the second episode Ths was 10
mere comudence, more probably the patient, recogniz
ing recurrence of former symptoms, obtained treatment
sooner, thus the all important time factor operated to
h1g advantage

Patients who have recovered from acute perforation
should be followed carefully and usual ulcer manage
ment apphed If response to conservative treatment 1s
satisfactory, there 1s no reason to place them n a sep
arate category If eicatricial stenosis, massnve hemor
rhage or mtractability oceurs, surgery 1s justified

One patient apparently had simultaneous perforation
of more than one uleer This was unrecogmzed at opera
tion, and the patient died of peritomtis It 1s assumed
that the second ulecer perforated during convalescence
following suture of the first There 1s no way to foresee
such a ecomplication, and the incident does not warrant
extensive exploration Dangers of too much handlng

far outweigh risk of overlooking a seeond perforation
N ~ v
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20 years The physical findings are mdefimte and m
conclusive, and they may be entirely lacking

The diagnosis 18 attended with considerable difficulty
Roentgen exammnation may fail to differentiate multiple
polyposis from chrome hypertrophie gastritis, retained
food, bezoar or sarcoma In the cases analyzed the eor
rect diagnosis was made most often by roentgen rays
and operation, but the condition was often overloohed
by the roentgenologist Gastroscopy 18 a valuable aid,
especially in the differentiation between bemgn and
malignant lesions and between polyposis and hyper
trophie gastritis Both methods are complementary and
their combined use 18 recommended

Free hydrochloric acid was absent from the fasting
gastric content in almost every case Careful search
should be made 1n the gastric content for tumor particles
which may estabhsh the diagnosis

In the previous series of cases malignant alteration
was noted 1 12 per cent In the present series, four
showed no malignant alteration Of the remammng 37
malignant alteration was found 1 19 This alone argues
for radical surgical removal of the tumor bearing area
by gastric resection as soon as diagnosis 1s made and
the patient 1s properly prepared Further confirmation
for this policy 1s afforded by the separate analyses of a
small number of bemgn and mahgnant cases in which
patients were treated either by excrsion of polyps or by
gastrectomy, these show a great superionity of results
m gastrectomized subjects

Jacob 8 Rubin? (Jammea, N Y ) reviewed the hiter
ature from 1923 and found that prolapse of polypord
gastric mucosa wnto the duodenum, wnth malgnant
change 15 uncommon In pedunculated tumors with pro
lapse through the pylorus, the patient may complan of
paroxysmal epigastrie pam radiating to the bach, of ora}
bleeding or of melena Pam appears to have no relation
to meals, vomiting 15 uncommon Roentgen findings are

€7) Radiclory 38 362364 March 1045
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to restore the patient to satisfactory chemical and phys
rcal health, so that operation can be performed with the
least possible risk

The operation of chotce for gastrojejunocohe fistala
consists of resection of the stomach after the stomach,
Jejunum and colon have been detached from thewr fis
tulous connection In certamn cases prelmmmnary colos
tomy may be advisable In the present series of 41 cases
(40 patients, of whom one underwent operation twice
for fistula) the operative mortality was about 27 per
cent There are reasons for the behef that this rate Wil
be materially reduced in the future Results after gas
tric resection are defimitely superior to those whigh fol
low mere removal of the fistulous tract m a procedure
unassociated with partial gastrectomy

Pumors — Maultiple Gastric Polyposis —Fehx L Pearl
and Harold Brunn® (Mount Zion Hosp , San Francisco)
analyze 41 cases ncluding 3 mew personal ones This
report 15 supplementary to a previous review of 84
cases pubhshed 1n 1926

The disorder may be congenital (neoplastie) or nflam
matory (hyperplastic) The two types mey often be dif
ferentiated on gross examiation alone Mieroscopic &
amination of neoplastic polyps shows that the museularis
mucosae and the submuecosa enter the tumor for a var!
able distance and that the former becomes fragmented
or split In the hyperplastic type, the muscularis T
cosae 15 intact and forms a delineating membrane, the
submucosa playmg no part in the formation of the
tumor Borderline cases may be difficult to classify

The svmptoms are not charactersstic In the present
serles of cases epigastric pamn and tenderness were most
frequent In over half of the cases, blood was found m
the vomrtus, stool or gastric content Pedunculated t1
mors and those near the pylorus are more apt to g17e
rise to symptoms of separation of polyps or pvlorie ob
struction Some patients have had symptoms for over

(6) Surg Gynee & Obst 78 757 281 March 1943
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1o ulcerate, with bleeding and anemia Onigin 1s usually
Jow grade inflimmation from echrome irritation, with
eventual mucosal hiy pertrophy and attempt to expel the
mass by peustalsis, as a foreign body Differenttation
from uleer 1s possible onlv by means of roentgen studies

Fr 93 —Prolapse of gastrie mucosa filled stomach prone position

Woman, (3, had heart burn nausea epigastrie distress and
loss of weight for four months previously, and tarry stools
for one month Vomiting occastonally gave relicf, othermise
pan lasted for hours A lump 2 or 3 em 1 diameter was
ielt i the pyloric region She refused roentgen studies and
was placed on a dietetic regume with vitamms and antispas
modies  Fifteen months later she had erown steadily worse
lost 20 1b and was unable to retam even Liguids The mass
was unchanged, but pan now radiated to the back and con

stipation was severs
shpat e A tentative disgnosis was malignant
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characteristic a central filing defect 1n the duodenal
bulb, with some streaking of contrast medium about 1t
The defect may not appear with the patient ereet, but
15 demonstrable in the prone or right oblique posttion
Peristalsts 18 not disturbed unless the tumor has under
gone malignant change with infiltration of the museular
coat of the stomach A varying degree of six hour rest

+
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Fig 9. —Prolapse of ga tnie mucosa six hou roent en gram erect posttion

ote gastroduodenal residve and jrregular motility

due 15 observed depending on degree of ball valve action
No gastrme defect 1s visible with prolapse of 2 peduncu
lated tumor through the pylorie ring With prolapse of
gastric mucosa the appearance may 1esemble the de
formty observed when there 1s shght pressure of the
pylorie region on the spine Secondary 1nemia 18 present

Papillomas, adenomas, fibromas and polyps, multiple
or single, usually found near the pylore ring, are proné
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Review of the Iiterature reveals many attempts to
designate gastritis as precursor of gastrie carcinoma
In 1939, Robertson defined residual lesions of uleerative
gastritis as “arregular thiclemmng and fibrosis of the
museularts mucesae, atrophy of the chief and paretal
cells, hyperplasia of the mucous cells and disorgamza
tion of the mucosal elements” One of s conclusions
was that hyperplasia of mucous glands may be related
to development of earcinoma

To mvestigate residual lesions m gastric mucosa long
before gastritis (as deseribed by some authorities) could
be diagnosed, Judd studied specimens of 200 caremomas
of the stomach removed at operation, autopsy, or both
from subjects whose average age was 587 Sections for
mcroscopie examination were tahen directly through
the carcmoma and at a standard distance of 10 em from
the edge As control, he examined 78 average stomachs
obtamed at rontme autopsy exammations of patients
who had been known not to have caremoma of the stom
ach and whose average age at death was 553

Finding of essentially simlar lesions at a distance
from a caremoma suggested that the entire mucosa had
undergone change and that much time had been required
for this change to occur The fundamental difference
between the average carcinomatous and noncarcinoma
tous stomach 15 relative lach of mucous eell hyperplasia
m the latter Judd concludes that careinoma develops
m a previously damaged stomach Many year~ ¢* ch
njury may be required before meoplastie transtorina
tion begins Pathogenesis of gastrie carcmoma 15 direct
lynrelated to disorganmized hyperplasia of gastric mucous
cells

To determme the etologic relationship between
Chrome atrophic gastrihis and cancer of ihe stomach
Lew:s W Guus and Fred W Stewart? (New York City)
studied five distinet groups of material mcluding
stomachs of wfants (premature, still born at term and

(3) Arch. Surg 48 522813 June 1943
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Roentgen examination revealed a small six bour gastro
duodenal residue The stomach showed moderate hypersecre-
tron, shght pylone narrowing and rapid emptying with active
penstalsis The large, tender bulb at all trmes had a eottony
appearance and sloggish motihty At 21 hours there was some
delay 1 colomec motility, tenderness and limted mobihty of
the 1leocecal area were observed At 48 hours, the meal had
reached only the sigmoid colon Tenderness was still present
1n the 1leocecal region

Diagnosis was polypoid hermation of gastrie antral mueosa
mto duodenal bulb and chrome low grade ileocecal mflamma
tion Blood count was red eells 3,250,000, whte cells 7,200,
with normal differential count

At operation, the hiver showed smgns of hepahtis, gall
bladder and eystic duct contamed several caleuh, and some
adhesions were present The mght ovary was enlarged snd
contamed a hard mass Stomach was normal on the surface
hut a mass 1n the pylorie Tegron could be pushed freely wto
the duodenum The lower 7 em of the stomach and 1 em of
the duodenum were removed and a gastrojejunostomy per
formed Interference m the nght ovary or galibladder was
deemed 1nadwisable

The seetion of stomach showed a large polypord mass on
the 1nper surface about the smze and shape of a plum and
numerous small polyps of varying size, with no gross evndence
of extension nto st } 1 e Histol dragnosis
was gastrie polyposis with carcimomatons degeneration 1he
patient was alive and well nearly three months after operation

Edward § Judd, Jr# (Mayo Clme) discusses the
poscible relationshap of residual lesions of ulcerative gas
tritis fo development of car of the st 7 The
concept that cancer arises from abnormal proliferation
of a sngle cell which assumes aspects of malignaney
from the start and rapidly develops into a dangerous
tumor may be correct However, 1n some tumors at least,
years and even decades of preparation may have preé
ceded appearance of actual malignancy Althoagh ad
vaneing years and hereditary tendencies undoubtedly
are factors in releasing the inhimtion to unrestramned
growth, they probably are not the entire causative bach
ground Sigmficance of changes 1 gastric mucosa OVel
many years may not have been stressed sufficiently

(8) Burg Gynec & Obst 75 4 4 482 October 1842
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normal persons who died within the gastrie cancer age
(over 40), 66 per cent of stomachs from persons over 40
who died of extragastric cancer and 97 per cent of
stomachs with gastric carcinoma show assoeiated chromie
atrophie gastritis There 15 & sumlar meidence of chronie
atrophie gastribis 1n association with gastric diseases
other than caremoma The chromie atrophie gastritis
assocrated with gastric carcinoma 1§ a nonspecific “re
action” to inflammation and gastrie njury 1n general,
and there 15 no evidence to suggest an etiologic relation

ship other than that chrome atrophic gastmitss may be
caused or 1ntensified by the presence of carcinoms 1n the
stomach 'The factors included 1n the present concept of
chronie atrophe gastritis 1e, mneosil atrophy, m

creased amounts of leul oegtic infiltrate and lymphnd
aggregates, 1ntest:nal metaplasia and pylonie gland
heterotopia are all rather closelv correlated, viriation
1n one factor tenling to be associated with proportionate
ehanges 1n the others This correlation probably justifies
the consideration of these changes as a pathologic entity

The often reiterated clum that chronie atrophie gas

tritis 1s a precancerous lesion receives no positive support
18 a result of this studv The shght difference 1n ner

dence of gastric atrophy between cancerous and non

eancerous stomachs 15 not convineing Atrophie gastritis
18 an exceedingly common condition with advaneing age

Mere statistieal correlation of incidence of gastrie
atrophy and of gastmc cancer 1s imsuffieient to show
causal relation Both atrophy and eancer appear to be
events n aging organs Were the effort made, 1t would
doubtless be easy to show that gastrie cancer was corre

lated not onlv with gistric atrophy but Il ewise with
atrophy of other organs even m fact with atrophy of
such anatomieally unrelated structures as the genitaha,
breasts, eireulatory apparatus or even skin thus reducing
to absurdity the conclusions based on mere statisties as
te mecrdence

To assert on morphologic grounds that the origin of



354 GEMNERAL SURGERY

dying within a few days of birth), normal stomachs of
persons without listory of gastric disease, normal
stomachs of patients who died of nongastric ecaneer,
gastnic carcinomas and unselected specmens resected
for gastrie lesions other than caremomt

Intestinal metaplasii, pyloric gland heterotoma, me
cosal eysts instances of dedifferentiation of specaluzed
cells and lymphoid collections are not present at hirth
and must therefore develop postnatally, probably as
result of mucosal damage ‘ucosal development 15 not
complete until the beginning of the second decade, when
1t reaches a plateay mamtamed until the sixth decade,
when 4 slight decline begins The glands of Brunner
attam their adult appearance about the end of the first
vear The cardige glands of the stomach are of esoph?
geal rather than gastric orimn They become fully de
veloped during the first decade The authors are unable
to substantiate the theorv of “digestive leul.ocytosls”
with thewr maternal Parietal cells may normally be
found extending nto the duodenal mucosr There 1s 2
steady mecrease 1 the number of Iymph follicles and
Iymphoid collections 1 the gastric mucosa until the
fourth decade, after which the increase tapers off There
15 a shght but steady increase m the amount of leukoeytte
mfiltrate present with the passage of each decade with
out reference to any special type of cell Intestinal meta
plasia, heterotopia of the pylore glands, mucosal cysts
heavy leukoeytic infiltration and large numbers of
lymphoid aggregates are never found 1n truly normal
stomachs, but are evidences of gastritic changes Stom
achs of patients who died of cancer other than gastn®
cancer are essentially 1dentical with those who died from
other causes, except that thev contain fewer Iymphoid
follicles and collections and less leuhoevtic mfiltrate
This difference 1s direetly proportional to the degree of
malnutrition present and not due to the presence of
cancer 1tself

Eighty two per cent of stomachs from apparedtly
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normal persons who died within the gastrie ctneer age
(over 40), 66 per cent of stomachs from persons over 40
who dred of extragastric cancer and 97 per cent of
stomachs with gastrie earcinoma show associated chronie
atrophic gastritis There 15 a similar mexdence of ehronie
atroplie gastritis 1n assoctation with gastrie diseases
other than ecarcmmoma The chrome atrophic gastritis
associated with gastrie carcinoma 15 a nomspecific “re

action” to mflammation and gastric mjury in general,
and there 1s no evidence to suggest an etiologie relation
ship other than that chromic atrophic gastritis may be
caused or intensified by the presence of carcinoma 1n the
stomach The factors mneluded m the present concept of
chronie atrophic gastritis 1e mueosal atrophy, in

creased amounts of leul ocytic infiltrate and lymphord
aggregates, Intestinal metaplasia and pyloric gland
heterotopia are all rather closely correlated, variation
m one factor tending to be ssociated with proportionate
changes 1n the others This correlation probably justifies
the consideration of these changes as a pathologic entity

The often reiterated clum that chronie atrophie gas

tritis 15 a precancerous lesion recerves no positive support
2s a result of this studv The shght difference m ma

dence of gastric atrophy between eancerous and non

cancerous stomachs 1s not convineing Atrophie gastritis
18 an exceedingly common condition with advancing age

Mere statistical correlation of incidence of gastrie
atrophy and of gastric cancer 1s mnsufficient to show
causal relation Both atrophy and cancer appear to be
events m aging organs Were the effort made, 1t would
doubtless be easy to show that gastric cancer was corre

lated not onlv with gastric atrophy but likewise with
atrophy of other organs even m fact with atrophy of
such apatomieally unrelated structures as the gemitaha

breasts circulatory apparatus or even shin, thus reducing
to absurdity the conclusions based on mere statishics as
to merdence

To assert on morphologic grounds that the origm of
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gastric cancer depends on the existence of gastme
atrophy would require far more evidence It would at
least reqmire proof that early gastrie cancer begms iz
and ean be direetly traced to, an area of atrophy to the
excluston of other areas T'rom the vers nature of gastne
material universally available 1n large elinies, this tvpe
of evidence, although 1t masv eventually appear, will be
long 1 coming Could even this be proved correet, the
larger question would still remain unanswered 1s to whv
\, with gastric atrophn gets cancer and B, with the
same atrophy, does not Prematurity m formulating m
portant conclustons 1n matters of this sort 1s unjustified

[This 1s a timely study There are far too much loose thuking and
too many post hoc propter hoc conclusions —Ed }

Leon Schiff* (Unn of Cmemnati) made the gastro
scopic diagnosis of gastric cancer 1n 53 (and subsequent
1y 55) of 78 proved eases of the disease In seven €ase
gastroscopic examimation was the sole means of reveal
g the presence of the tumor In 10, the exammation
was unsatisfactors because of faulure to mtroduce the
instrument or poor visiblity , 1n 6 2dditional eases, the
leston was situated 1n a blind area and was not seetl
while 1n 9 1nstances 1t was mistaken for another type of
lesion, most commonly a bemign gastric uleer In 13
cases sclected from a miscellaneous group, lesions proved
listologically to be other than primary gastric earel
noma were mistahen for gastric cancer

While the gastroscope may be more helpful than the
roentgenogram n the diagnosis of gastric eancer 1n Some
cases the comverse 15 more frequently trme In 11 P2
tients the roentgenogram was the sole means of revealing
the presence of the tumcr By the use of both methods
the percentage of correct diagnoses will be lugher than
by the use of either alone

In looking through a gastroscope the ehmician should
constantly bear m mind that he 1s viewing only part of
the mucosal surface of the stomach, not its entire sur

(4) Arch Surg 46 865870 June 1948
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face nor 1ts deeper Iayers or surrounding structures It
15 only by weighing the information he thus obtarns with
the evidence he collects from the history and physical,
roentgen and other examinations that he will most fre
quently arrive 1t & correct diagnosis

In thewr metabolic studies of patients with cancer of
the gastro intestinal tract, P E Rekers, George T Pack
and C P Rhoads5 (New Yorl Citv) imvestigated eight
controls whose disorders were unrelated to the gastro
ntestinal tract three patients who had undergone total
gastrectomy for carcinoma of the stomach and survived
operation for over six months one patient who had un
dergone partial gastrectomv for earcinoma of the pre
prlorie region and still secreted considerable quantities
of free and eombined hydrochloric acid and one patient
bearing a caremoma of the prepylorie regron which was
deemed 1moperable because 1t was adherent to the
Ppancreas and large vessels posteriorly

The patients with total gastrectomy had an impaired
ability erther to digest or to absorb the fat of the diet
and, 1 one, the protemn of the diet Deficiency of bile
salts or of a pancreatic hormone, lipocaie, eould not be
considered causative factors for the disturbed lipd
metabolism Pancreatie enzyme appeared to be effective
in reducing the steatorrhea in the one patient studied
Beef supplements to the diet were effective 1n redueing
the steatorrhea 1 two of the three patients sfudied A
refractory rather than a macrocyhic anema was demon
strated

The effects of total gastrectomy on nutribwon and
hematopowesis were studied by J Matthews Farns,
Henry K. Ransom and Frederich A Coller® (Uniy of
Michuigan) The mortality rate followmng this operation
18 not prolubitive There were two deaths 1n the last 19
consecutive cases, one was 1n a man of 79 In a series of
29 cases, there are four survivals of over two years One

{5) Burgery 14 197 715 August 1043
() Thid. 13 893833 Jume 1943
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patient 15 well four and a half years after operation

The stomach does not play an essential role 1 the
digestion of fats and protemn There 15 no experunental
evidence that removal of the stomach will produce pernt
cious anemia Climeal experience lihewsse indicates that
primary anemia 1s rarely encountered following various
gastric operations But gastreetomy interferes with the
metabolism of 1ron Absorption of glucose 1s more rapid
than norm1l This results 1n a transient hyperglveem
phase followed by hypoglyceria Tlus latter may pro
duce characteristic symptoms A high protesn, low carbo
hydrate diet 1s efficrcious m preventing these abnormah
ties Motihity 15 decreased rather than increased This
m1y be due to intra abdommal section of the vagus
nerves

Total Gastrectomy for Carcinoma—James H Samt
(Santa Barbara, Cahf) describes 2 case of scrrhows
earcinoma of the stomach

In a man, 64, the whole organ was mnvolved, and total gas
trectomy, antecolic esophagojejunostomy and jejuno)ejunos
tomy were successfully performed He survived 14 months
At time of operation a hberal estimate of hife expectation w3s
three or four months, dunng which eould be anheipated 18
ereasingly severe symptoms leading to o muserable existence
Instead, total gastrectomy gave lim almost a year of good
health, during which he was able to follow s vocation with
former vigor for several months Only for the last two months
of life, when reeurrent asetes developed, were normal actm
tres curtatled, and even then he did not suffer unduly

In Saint’s experience death due to metastatic deposits
from exeised careinoma of the stomach 1s usually S0
much more mereiful than that which oceurs with the
primary growth still in place, whether or not 2 palliatve
operation 1s done, that 1t 15 worth tahing a defimite ish
1m an attempt to remove the primary growth even if total
exeision of the stomach 1s required Should death ocetr
soon after total gastrectomy, 1t would be natural to
wonder whether the attempt had been worth while, but

(7) West J Sure 51 1016 January 1943
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a large number of patients could not have enjoyed the
respite afforded them for months or years except as a
result of this extensive operation

Otto Sapluir and Morris L Parker? (Michael Reese
Hosp, Chieago) report 26 cases of limtis plastica type
of carcinoma of the stomach, 3 of the large intestine and
1 of the gallbladder The interval between onset of symp
toms referable to gastric disorders and death was un
commonly short compared with that of a control group
of patients with miscellaneous gastric carcinomas The
postoperative survival periods of 15 patients who were
operated on seemed extremely short, bemng 11 days or
less 1 11 patients Among mine patients with gastrie
carcinoma and no metastases who were subjected to
operation, all with the himtis plastica type of caremoma
(four) were found to be imoperable as compared with
only one patient of the miscellaneous group (five)

Grossly, and particularly histologieally, the lmitis
plastica type of careinoma must be differentiated from
other types It is characterized histologieally by subacute
and chrome mflammation with much fibrosts and hya
Linization, by small darkly stained cells with little eyto
plasm and small cells of low cuboidal shape with trans1
tions fo typrcal signet ring shaped eells and by mimature
glandular structures Metastasts 1n the liver was found
only 3 times 1n this group of cases, but 19 fimes among
the 40 miscellaneous types of carcinoma of the stom
ach Three of six females showed metastasis to the
ovaries compared with one of the six females 1n the mis
cellaneous group

It 15 questionable whether Limtis plastica, mm the
sense of a purely mflammatory lesion, exists Among
6520 autopsies there was not a single instance The
only chrome mnflammatory leston 1n the stomack 1n this
group, was diagnosed as the result of syphilis The
chrome mflammatory changes 1n the stomach 1n eases

)

Surg Gynec & Obst 76 206 713 February 1943
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of the hmtis plastica type of carcinomn with severe
fibrosis may be explaned on the basis of early, 5o called
serons nflammation and resulting overgrowth of con
nectine tissue as 1t 13 hnown to oecur n other organs

George ¥ Scliroeder and Ierbert J Schattenberg®
(Tulane Unnv ) deseribe mmne cases of sarcoms of the
stomach

In recent years there has been a considerable ancrease
sn the number of eases reported, owing to better clinseal
and pathologie standards of diagnos:s, and it 38 generty
agreed that sircomn constitutes about 1 per ecent of all
malignant gastric fumors It may appear at any 2g¢ but
1s usually a disease of muddle age, attaching persons &
deende younger than the average patient with carcinoma
Most reports emphasize o predomnance m males, 12 the
present cases four were males and five females The
cause of the tumor 1s unknown

The eltnseal pieture varies considerably with location
of the lesion 1ts size and prosence or absence of ulcerd
nion and infection Pamn which 1s often of the uleer type
1s the most common complant Tpigastric pressure mav
be an early symptom frequently the first indication of
the disense 1s wn epigastric mass A palpable tumor -
present in 30 to 40 per cent of cases Nauser vomnbng
amorenia, loss of weight and weakness develop rapidh
The lesions seldom bleed but tarry stools 1re oceastonally
noted Massive hemorrhage and perforation are raré
The presence of gencrahzed ly mphadenopathy sndietes
systemie involvement Often low grade fever accom
pmes the condition but 1t 1s seldom of the Pel Ebstein
type until late m the course Dingnosis ean be made onlv
by mieroscopic exammation

The pathologie classification of sarcoma general 38
still somewhat confusmg wing mentioned three types
when diseussing gastrie sarcoma wnd Pack and Melveer
recently clarified the problem further listing three mun

(8} Arch Bur~ 47 819 July 1943
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types (1) spindle cell sarcoma (neurcsarcoma, myosur
coma), (2) lymphosarcoma (primary, generalized),
(3) mscellaneous round cell or alveolar sarcoma, meta
static sarcoma, such s melanoma

The tumor mav be exogastrie, mntramural or endogas
trie Tt may be a diffuse nfiltrating lesion or a nodular
tumor, or there may be multiple nodules invading the
entire gastric wall Other forms are an infiltratmg but
limited lesion and a pedunculated, bulky, vascular tu
mor clearly demarcated from the gastrme wall

In reality, a sarcoma 1s a malignant tumor of connec
tive tissue Strictly speahing, malignant tumors of mus
cle, lymphoid tissue and pigment cells have no place m
the classification It has been the general custom
however, to melude such tumors as lymphosarcoma 1n
tns classification and untal there 1s a better understand
g of the basie tissues 1t seems best to apply climeal
findings and past pathologic experiences m making up
the groupmg of sarcomas

Prognosis depends entirely on the type of tumor and
its location, extent and duration The differentiated
tumors, such as fibrosarcoma leiomy osarcoma and neuro
genie sarcoma present a better prognosis than the more
mahgnant undifferentiated myoma A guarded prognosis
15 always best It ean safelv be sud however that m
general, prognosis of sarcoma at present is better than
that of carcinoma

Treatment 15 of three types surgical removal irradia
hon (radmmm therapv high voltage roentgen therapy or
boih) and a combination of operation and rrradiation
If after exploration and diagnostic exammation of a
frozen section 1t 15 apparent that the lesion 1s not re
sectable, irradiation alone should be used If the lesion
recedes after wrradiation 1t may be adwisable m certamn
selected cases to resect 1t at a later date

[The usual conception of a sarcoma 15 not that 3t 15 a mahignant

tumor only of connective hisswe but rather on
e of any nonepith
dervatne of mesoderm —Ed | 7 nonepithelial
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Technic —Dallas B Phemister?® (Univ of Chicago)
recommends {ransthoracic reseclion for cancer of the
cardic end of the stomach Since most of these prtients
are first seen 1n a redueed state of nutrition, approprate
preoperatite management s neeessary

Tremnic —Ethylene ane-thesia 1s used with mawtenance of
a positine pressure of 4 to 6 mm Hg with the face mask
A ‘small amount of cther mas be added to permut reduction
of the concentration of cthylene and inerease 1 the ovygen
coneentration to around 20 per cent Intraienous admmistra
tion of phystologie salt solution 1s started at the begmning
and 600 1200 ce blood 1s usnally given during operation

The patient hes on the nght side The left arm 1s held verh
cally with the forearm flexed at a right angle and attached to
an overhead rectangular frame across the table which also
supports the drapes The left side of the chest, flinb 20d
abdomen to well past the midline 15 painted with rodime and
the field draped An oblique nersion 35 made over the eighth
nb from the costochondral junction to the angle postertorly,
and the shin surfaces are walled off with towels The overlyng
fibers of the latissimus dorst serratus anterior and trapenus
museles are mersed and the erghth mib 1s exposed The Jongt
tudinally eoursing 1lweostal muscles are freed and retract
mestally, exposing the angle of the mb The penostenm 1=
neised and strpped and the rib resceted from its Junction
with the cartilage to bevond the ancle The pleara 1s open
the marzins of the ineision are eovered with laparotomy pad-
and an autematic mb retractor 1s introduced Adhestons be
tween parietal and visceral pleural surfaces may first require
division The hgament attaching the lower lobe of the lung to
the mediastinum 1s divided The esophagus, medtestnnm and
lung are evamned for the presence of tumor If no evnidence
of intrathoracte wnvolvement eveept of the termunal portion
of the csophagus, 15 found the lung 1> held upward bv &
malleable retractor, the blade of which 1s shaped roushl? to
fit o cross section of the chest at this level The retretor 1
covered with stockinet or with « stocking, the foot beme fitted
over the blade 1t usnallv maintains lung retraction so well
that further adjusiment during operation 1s unnecessary The
phreme nerve 1s pinched with = hemostat until the left half
of the diaphragm 1s paralyzed The diaphragm 1s opened wide
Iy bv an masion b @ near its attachment to the ehest
wall anterolaterally and directed toward the hatus of the

(9) Arch Surg 46 9159 9 June 1943
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esophagus As the hiatus 1s approached, branches of the lefy
phrenic artery arc clamped and tied The stomach and terminal
portion of the esophagus are explored, and the extent of in
volvement by tumor 15 determined The lymph nodes of the
lesser enrvature are exammned for metastases The lesser pen
toneal eavity 18 opened by division of the attichment of the
fundus to the diaphragm and tts pentoneal hming and the
retroperitonenl tissues are explorcd for the presence of adhe
sions and metastases The hand 15 introduced mto the nbdomen
and a general exploration for spread of eancer 15 ensly carried
ont

If the lesion 1s found operable, the diaphragm 1s opened to
the csophagns The mediastinal pleura 1s mesed and reflected
from the esophagus for 3 or 4 1n upward, the esophagus 13
separated all around and a piece of umbiheal tape passed
about 1t The separation from the diaphragm 1s then com
pleted The fundus and greater eurvature are higated off In
most cases 1t 1s preferable to remove the spleen, as the stomach
then becomes more accessible

Division of the gastrohepatic omentum with removal of the
lymph nodes of the lesser curvature and 1solation and division
of the left gastric artery are usually rendered easter 1f the
greater curvature has first been freed Freeing of the curva
tures 1s earmied well below the level of mvolvement when the
cancer 1s primary 1n the cardiac end of the stomach, when
the eardiac end of the esophagus 1s primanly mvolved, the left
gastric artery 1s always dinided and ligated regardless of
whether or not the stomach has been mvaded, since satisfagtory
reseetion and esophagogastrostomy are not otherwise possible
The esophagus and stomach are then pulled forward mn the
chest An intestmal clamp 1s applied distally and a Payer
erushing clamp proximally and, after walling off, the stomach
18 divided jnst beyond 1t A sucker 15 1 readiness 1f flmd
content 15 encountered A ganze covermng 1s tied over the
proximal end with n heavy silh lLigature The distal end 1s
closed with linen silk or cotton sutures The umbilieal tape
about the esophaeus 1s shifted to a point about 1% 1n ahove
the level of division and tied twice, the second tie hewg a
ship knot An intestinal clamp may be nzed mstead The stump
of stomach 15 brought up mto the chest to determine whether
or not anastomosis may be made without undue tension This
18 usnally possible 1f one fourth or more of the stomach 1s Jeft
Dufficulty yn approvimation may be overcome bv mobilization
of the duodenum following the Kocher techmie of mesine the
pentoneum along 1ts right margin A clamp 15 applied a%mss
the stomach to prevent leahage, and the field 1s walled off
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The annstomosia 18 made between an opemng 1n the anteror
wall of the stomach 34 1 1n away from the closed protumal
end An mner row of interrupted through and through 2nd
an outer row of interrupted Lembert sutures of fine linen are
used Mattress sutures have reeently been used n three cases
The csophagus may be divided first, or the posterior row of
Lembert sutures may be placed before dimision_The knots of
the inner row are placed within the lumen The sucher 18
usually introduced into the st h diately on nesig
the wall In case of mability to approuimate satisfactonly the
remarning portions of the stomach and esophagus, anastomosis
between a loop of jejunum and the esophagus shonld be
made If there 1s any degree of tension on the anastomos:s, it
may be relieved by stitching the stomnch to the postenor
mediastinal tissue or pleura above The mediastinal plenra 13
then sutured over the esophagns and, in most cases, can be
made to cover the anastomosts If this cannot be done, the
anastomosis may be surrounded by a fold of omentum sufu
abont 1t on both sides A mushroom catheter 13 wnserted pos-
terolaterally through the minth interspace for pleural dranage,
and the chest opening 1s sutured tightly The remaming air i
suched out of the chest and the eatheter clamped until 1t bas
been attached with the tube for underwater suction dramage 10
the patient’s room

Postoperatively, the patient 1s placed m an o™ gen
tent for two to several days, depending on the course
There has been no mstance of postoperative shoch, 0w1ng
to the fact that any loss of blood during the operation
was compensated for by simultaneous blood transfuston

In 10 patients treated by transthoracte resection and
esophagogastrostomy there were four postoperatiie
deaths Of the six who survived operation, three aré
well, respectively 5 years 20 months and 3 months after
operation, one was found dead in the bathroom three
months after operation and the cause of death was not
learned, one died of recurrence 18 months after oper2
tion, and the remaining patient was operated on onlv
one month ago

Five patients were subjected to transthoracie explora
tion and proved to have inoperable cancer four re
covered from operation and one died on the sixth day
from pulmonary embohsm
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M L Stembergt (Portland, Ore) describes a new
method of valvular gastrostomy which he has used 1n a
man, 74, with carcinoma of the esophagus In the four
months after gastrostomy, there had been no leal age of
the stomach contents The patient used a large caliber

Fig 84 —Incision parallel to lesser cummu sutuning of the seromuscularis
or Tubber

FI 9 —Tunnel hao been formed b;
nppmxhnauun of ant
an aed by anterfor stomach

) Am 3 S 58 740 %44 November 1842
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tube at feeding times only Stemberg ean mntroduce his
finger into the stomaeh through the gastrostomy open
g without leal age occurring after the maneuver
Tremnic (Figs 04-101) —The abdomen 1s entcred throurh
a high left rectus maiston  An snet ton about 5 em long and
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Flz 96 —Crushing clamp fn place on anterior stomach wall contiouets
suture of catgut is boyun for closure of serosal surface of stomach wall Br
man pulation of crushin= f reeps mucosal surface can be esrted and exPo

for apphecation of an addt nal siture over clamp Inert two crushl:el
clamps apglied sateror t  r~nal suture which fashioned the pedicle &0

Fig 97 —3ucosal edze of pedicle tube sutured o er onwinal seromusc;nillc'
suture Anterior stomach wall is flared open to demonstrate steps of tec tned
Crushing clampa may be d spensed with if every bleeding point s Hed
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more or less parallel to the lesser curvature 1s made 1 the
anterior stomach wall A rubber tube, 15 em 1n diameter 1s
placed transversally on the anterior wall and the seromuscu
lanis sutured over the tube The next step mav be carried out
either by eutting between two erushing elamps and separating
the tube from the mun stomach or sumply by cutting the

Fig 98 —Tedicle tute at this stace 1t 18 hined mnde by sero a and outs d
by mucosa Artery forceps mtroluced through the tunmel pulls on sutu e
hanging from the terminal end

Fig 90 —Pedicle tube inva~i ated
Peritoneal eurface of st
sutured 1o perito e | surface of pedicle tube ut below ita sm‘:xx:o‘sc:l I;';,‘éx
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Fie 100 —Surgical wowund fn anterior stomach wall closed seromuscalacts
of stomach wall sutured to pedicle tube at serosal marein of the euff

dea

Fig 101 —Stomach wall proper sutured ta peritoneum Insert cross-pection

S halar gastrostomy Only stomach wall proper { sutured to siin ‘uscle

o neam. Lekage from sutare line 1e uniikely to’ give much concem
snce ped cle tube 15 Ingide stomach
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stomach wall on each side of the tube and hpating each indi
widual blood vessel The muco al edges over the pedicle tube
are sutured with eatgut A long artery foreeps 1s wntroduced
nto the lamen of the tube from its greater curvature side At
this stage the pedicle tube 15 hined 1nside by serosa and cov
cred outside by mucost The termunal end of the tube 15 casily
wvamnated by grodnat pull on the attached suture The defect
m the anterior wall 13 closed Serosa of the wall proper 1s
sutured to the serasn of the tube just provimal to the mueosnl
cuff The valvular gastrostomy, whieh 1s double walled, 1s thus
completely and loosely surrounded by anterior stomach wall
If leahage should tahe place in the suture line, 1t
wonld escape into the stomach and not into the perito
neal cavity This 15 also true of the termmal part of the
gastrostomy, since the stomach wall surrounding the
tube 1s sutured to the peritoneum, muscle and skin
Even 1f partial necrosis of the terminal end should take
place, 1t would not result 1n peritonitis On two oceastons
when the author fastened the terminal end only of the
tube to the abdominal wall 1 dogs, leakage and per:
tomtis resulted When performing this type of gastros
tomy 1n individuals with a thick layer of subeutaneous
fat, 1t 1s adwvisable to make two elliptical excisions of
the skin on each side of the protruding cuff
Method of Closing the Pyloro Antral Pouch n the
Antral Ezclusion Operation —The antral exclusion oper
ation with saerifice of all the antral mucosa when ac
compamed by an extensive gastric resection, 15 2 satis
factory and effective operation for so called irremovable
or moperable duodenal uleer It has not come mto gen
eral favor among gastric surgeons because of the hlely
hood of leal age from the residnal antral pochet There
fore, Owen H Wangensteen? (Umv of Minnesota)
desermbes a techme by which leakage can be avoded
z‘zcm\m —The operation 1s performed as shown m Fignre
2 The manstay of the procedure lies i a eareful approxi-
mation of the submucosa and erreular musele layers by a singls
E’:{ of interrupted sutures of fine sk, placed after the
e stec} mattress pattern immediately 2bove the closure of
pvlorie mucous membrane In the lower portion of the
) Surgers 19 731 741 MNovember 194°
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antral pochct near the prlorus, the errenlar fibers of the
muscle ot of the nutrum ~tind out promnently (Fig 103}
and appear, when viewed from the mside of the reudnal
mntial poueh not unhke 2 sphineter musele whieh 1n fart
thrs erreular mu cle becomes at the pvlorus After placement
of a row of interrupted smilkh sutures, the remmants of the
poueh are eut aw1v leaning onlv enouzh tissue to permit ea v
ipprovuimation of the edges without mverion If the ewenlar

n of actnm
4-5 cm above [1]rus (usuall sli-htly less than three finerbreadths)
rubbershod clamp sust be)  [vlorus prodes secu e @emosta 13 dunn”

gection de ascularzat n 1 ca led up to area of induration B exc

Fig 10 —Tectnc f losue of pyloral antral pouch. A dinsior

mucosa € closure of d 1ded pyloric mucosa w runnin~ fine catow t
approximation of ¢ cular m wcle by two 3— stitches (ilalsted mattress ‘Jd
fne mlk with three btes coming and two r torm =) the _stitches Jeng
effect of balf purse strn~ £ aurcular muscle to be approximated by Halst 1
mattress sutures of fine silk F puture completed two rows of IHalsts

sutures may be placed d tted line ghows stfe for excis n of superflaos
seromuscular pouch rubbershod clamp 13 now removed Gt immed edes &
pouch have been approumated without i ersion closure 1s capped WU

omentum or a margin of night border of transverse mesocolon.

musele of the pouch 15 particularlvy well developed 2 cecond
row of interrupted sk sutures mav be placed if 1t 15 felt
desirable The final approxmmation of the edges of the pen
toneal muscular enff may be made with runming eatgut oF
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a few sill sutures As a final gesture, the closed pouch 1s
covered with a wisp of omentum or 1t may be buried gently
1 the extreme 1 ht porbion of the right transy erse mesocolon
Drunage 1s not used  Ordinarils, patients are dischar.ed from
the hosmtal on the cleventh duv after gastric resection

Tele submu esa

Sph wete
:
,

'

Fr 103—D aw , from aut py specimen Ten per cent formalin solution
put into stomach at autopsy duodenum and esopha~us 1 wated Thia dissectiun
made after 45 lours of  efnwe ation Circular muscle 13 well de eloped
seie al ¢ ntimeters prox mal to pyloric sphineter It 1a @pproximation of
these earcular mu cle firers that 13 mportant i effecting #n adequate and
safe cl sure f p loroantral pouch Microscopie studies of antral mucesa
removed 2t cpe ati n ind cate that submucosa 1s removed With mucosa

Dependable aseptic anastomosis offers the best hope of
reducing the mortality and morbidity of gastric and n
testinal rescctions W Wayne Babeoel 3 (Temple Univ )
describes a one stage single elamp aseptic method adapt
able to any simple or complhicated resection and anasto
mosis of the gastro intestinal tract including subtotal
Dancreatectomy His object 1s not to introduce a new

(3) Sure Gymec & Obt 75 4S5 498 October 194
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clamp for gastro intestinal anastomosis, but to demon
strate what apparceatly has been largels os erlooked—that
nearly anv type of anastomosis for which clamps are
used can be done better, aseptsealls and with but o s
gle elamp A smingle clamp with blades broad enough to
hold well as a rule will have levs metal to sew over
than two narrow less secure clamps or a three bladed
clamp Less bowel or stomach therefore, may be turned
w to form an objeetionable partsal diaphragm and con
striet the Jumen when a single elamp 15 used A mingle
elamp 1s simpler to apph and to disengage, and Wit
less manipalation there may be less contamination Witk
 single bladed elamp, partial or complete gastrectoms
partial esophageetamy or gastro esophagectomy, onte
rior or posterior gistro enterostoms, end to end, side to-
side, «nd toside or partial oblique enterectomy aod
partial reseetion of the head of the panereas mav be
done For most purposes, the small Payr clamps are
superior, but an Ochsner or Xocher hemostat a Martz
loff Burget Wangensteen clamp, the Stone climp, the
deMartel Cope clamp or other sumilar 1nstrument mav
be uscd For convenient work m the depths of the 2b-
domen clamps without handles 1re desirable (Fig 107)
With 2 number of such elamps of different lengths, com
plicated and multiple resections of the stomach nd 1
testine may be carried out withont sothng Clamps ren
der apparatus for mechanieal senm aseptic suturing quite
unnecessarv Resection and end to end anastomosis of
the small mtestine will illustrate the method

TecHNIC ~—The loop of mtestie to be remaved with the at
tached mesentery 1s Liberated, and the arms of the Joop 8t
the Lines of propo~ed reseetion are superimposed by four gu¥
sutures (Fig 104a) or Albs or other visceral foreeps to maw
tamn proper almement Whle traction 15 uced to spread the
apposed Joops, two eruslune elamps are applied abont 5 mm
apart Each elamp meludes both arms of the intestinal loop 12
s grasp The loop of Liberated bowel 15 eut off by cauter™
between the two elamps (Fiz 104b) The ends of bowel fo be
anastomosed naw remam ahued wn the grasp of a sngle
clamp This ¢lamp 15 turned over, and two ,{mws of
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wterrupted or continuous sutures are mtroduced (¥ig 104c)
The elamp then 1s rotated back to 1ts first position, thus ex
posing the anterior surface of the bowel, and a continuous
Cushing suture 15 apphed over the clamp (Fig 10id) While
traction 1s made on the ends of this anterior continuous suture
the clamp 1s withdrasm, thus inverting the mueous edges into
the lumen of the bowel and eompleting the closure without
leahage (Fig 104¢) The ends of the anterior suture are tied
to contignous ends of the nner posterior suture One or two

g

additional anteror rows of continnons or interrupted anterior
sutures are imserted as required (Fig 104f) The lumen 1»
established by invagmating the adjacent intestinal wall with
theﬁbumb and finger

¢ removal of s small segment of bowel which has be
g:nmuhzed or mvaded by mtammatory or malignant pmcees,:
me{h % carried out expeditionsly by an obligue single clamp

od The affected loop 1< folded together and the clamp



372 GENFRAL SURGERY

clamp for gastro intestinal anastomosis, but to demon
strate what apparently has been largely overlooked—tha
nearly any type of anastomosts for which clamps are
used can be done better, aseptically and with but a s
gle elmp A single clamp with blades broad enough to
hold well as a rule will have less metal to sew over
than two narrow less sceure clamps or a three bladed
clamp Less bowel or stomach, therefore may be turned
1n to form an objectionable partial diaphragm and eon
strict the lumen when 1 single clamp 1s nsed A single
clamp 1s simpler to apply and to disengage, and with
less mampulation there may be less contamnation With
a single bladed clamp, partial or complete gastrectomy,
partial esophageetomy or gastro esophageetomy, ante
Tior or posterior gastro enterostomy, end to end, side to
side, end to side or partial oblique enterectomy and
partial resection of the head of the pancreas may be
done For most purposes, the small Payr clamps are
superior, but an Ochsner or Kocher hemostat, a Martz
loff Burget Wangensteen clamp, the Stone clamp the
deMartel Cope clamp or other stmlar imstrument mav
be used For convenient worl in the depths of the ab-
domen, clamps without handles are desirable (Fig 107)
With a number of such elumps of different lengths, con
plicated and multiple resections of the stomach mnd m
testine may be carried out without sorhing Clamps ren
der apparatus for mechanieal sem: aseptic suturing quite
unnecessary Resection and end to end anastomosis of
the small intestine will 1llustrate the method

TrcrN1c —The loop of intestine to be removed with the at
tached mesentery 1s hiberated and the arms of the loop 8t
the hines of proposed resection are supenimposed by four gu¥
sutures (Fig 104a) or Allis or other visceral forceps to mait
tain proper alnement While traction 1s used to spread the
apposed loops two erushing clamps are applied about 5 mm
apart Each elamp meludes both arms of the intestinal loop 2
its grasp The loop of Diberated bowel 15 cut off by eauterv
between the two elamps (Fiz 104b) The ends of bowel to be
anastomosed now remamn alined m the grasp of a single
clamp This elamp 1s turned over and two posterior rows o
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hemorrhages oceurred After 20 resections of the stomach
by this method, meluding 1 for massive hemorrhage,
there was little or no bleeding, then 2 patients had a
hewvy hemorrhege through the Wangensteen gastrie
tube

In all cases, a slender, double lumen drunage tube of
glass or alloy steel connected to a motor driven suction
pump 1s left 1n the peritoneal cavity until blood, serum,

Fi* 105 ~Dauble intestinal resection itu trated by semoval of short loop
of attachel ileum with section of colon

bile or other Liquids are no longer withdrawn, usually
12 24 hours

In one stage resections of the colon especially of the
descending colon and sigmoid, the wost dangerous of
Intestinal resections 1t 1s wise to do a complemental
appendicostomy or enterostomv 1t the time of operation
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1s applied obliquely across the base of the sezment of m
testine and mescntery to be removed (Fi, 100) A second
clamp 1s applied a few mullimetcrs distal to the first, and the
segment 15 cut off between the elamps with a emterv The ez
ment to be removed then may remain clamped and attached to
the primary malymant or inflammatory area, mn connection
with which 1t ean be removed later Traction and approvimat
mg sutures or foreeps often are unnceessarv for this simple
operation  \fter removal of the segment of bowel and omen
tum the annstomosts 13 completed by the introduction of
rows of postertor and anteror sutures simlar to those
desertbed for an end to end anastomo v (Fig 100) The ante
rior inverting suture 18 carried 1 advaneing loops along the
edgzes of the omentum thus simultancously closing the gap and
arresting hemorrhage

This tvpe of resection 1s a quick and convement wav
to deal with gunshot wounds and other mjuries of the
mtestine fistulous areas and localized tubereulous and
malignant implantations The smallest Payr clamp 13
preferred and 1s used to crush stmultaneously both the
bowel and the folded edge of the mesentery

Spinal anesthesia, usnally with 1 to 14 ce of 1 per
cent pontocaine mixed with an equal quantity of 10 per
cent procune has been used For the substandird pa
tient this has been followed by 2 slow ntravenous drip
of 5 per cent glneose solution with or without mumal
amounts of 25 per cent pentothal sodium solution and
at times typed and citrated blood Loeal and splanchme
bloel with 1 per cent epmephrinmized proeune has been
used freely

Fune catgut, sk and plain and stranded alloy steel
wire have been used for the mner row of gastric and m
testinal sutures and terrupted no 36 plaim or strande
alloy steel wire for the peritonealizing outer row of
sutures, as this material does not cause peritoneal re
actions or adhesions There has been no leakage along
suture hines following the single clamp method All ab
dominal wounds were closed with interrupted usunally
layer, sutures of alloy steel wire

In nome of the mtestinal resections have mtralummal
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Fig 106 —Loop of fleum s folded together divided by cautery between
obliguely placed clamps and then with resected mesentery closed by rows of
Futures B applisd behind and over the olamp as in Figure 104 ¢ d e {

A . —

_B =S Sot
Fis 107—4 clamp hlde to facilitate placement and ma lpulation of
clamps in depthe of wou d B mod fications of deMartel and Stone clamp
ssed for aseptic gastro- ntest nal anastomosis C compression yoke with
Temovable key desirabl oceasionally to increase compression of the longer
Eastric clamps and especially f r lateral resections of etomach when the
locking dog’ cannot be msed.
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With the hand 1n the abdomen s a guide, the apperdix
and meso appendix are pulled through a 1 or 2 em stab
wound Dressings are applied, the tip of the appendix
or of a cone of cccum 15 cut off, and a no 14 F catheter
18 passed into the cecum, tied 1n, and 1 ept open by 1n1
gation Otherwise, should o patient develop abdomnal
eramps with loealized or diffuse intestinal distention not
relieved by Wangensteen aspiration, the author prompt
1y deflates by tying ano 14 ¥ catheter 1n the appendix
or distended bowel A small muscle sphitting mesion
made under loeal anesthesia is used Gentle 1rrigations
wre contmued with weah hydrogen peroxide untl the
bowel empties Such operations done without delay hase
1 low mortahity and may be hfesning The Muller
Abbott tube 1s not advised for eolome obstruction

Sixty five resections, 35 of the stomach and 30 of
the 1ntestine, have been dome by aseptic single claxp
methods There were mine end to end resections of the
transverse colon or 1ts flexures, eght of the ileum, cecult
and ascendng colon, cight of the sigmoid or rectosigmoid
one of nearly 9 ft of ileum for carcinoid obstructing
bowel 1nd blood supply, one of both jeyunum and trans
verse colon one of both sigmoid and 1leum and two of
both leur and rectum All intestinal resections were 07
carcinoma execept one for leopermneal and rectoperineal
fistulas following operations elsewhere for lvmpho
cranuloma

Despite the number of necerofie carcinomas removed,
there were only two operative infections of the abdom
inal wound and one localized ntraperitoneal abscess
(end to end resection of the sigmord) MMost patients were
permitted out of bed by the fifth to exghth postoper
ative dav and allowed to go home on the eleventh 10
fourteenth day

In the gastrie series four patients died in the hospatal
The first died of a true lobar pneumonra eight days after
complete zastrectomy for lymphosarcoma which e<
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Fiz 106 —Loop of fleym s folded together divided by cautery between
bliquely placed clamps and them with resccted mesentery closed by rows of
eutures # applied behind and over the clamp as in Figure 104 ¢ e f
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Tar
5 clamp holder to facilitate placement and manjpulation of
RT3l Je3ths of wound " B ' modiications of gedMarrel and Stone clamp
Temovalle hoy gestiiy a c yoke_ with
fasine dm! es1 able oceas onally to increase compression ¢f the longer
Ps and espectally for ‘lateral resectlons of stomach vhen  the
locklng dog’ canmot be used
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tended 1nto both the esophagus and the duodenum and
the second of bronchopneumonia, gastrie hemorrhage and
purulent nfiltration about the duodenum, following
partil gastrectomy for subacute perforation of a chronie
duodenal ulecer The third and fourth patients had post
operative pancreatitis with extensne fat neerosis In
the 1ntestinal series there was one death from renal sup
pression and 1leus without peritonttis which may be at
tributed to the operation Tiwo patients died 1n the hos
pital due to progression of adianced nertdicable caret
noma The fourth death m the intestinal series (man,
74) oceurred suddenly from imtravenous use of 5 per
cent glucose after resection of 110 cm 1leoceem:n A
glucose nfusion several days previously had been
stopped on account of precordial distress At the second
infusion the symptoms recurred, but the glucose mfu
sion was not discontinued

Arthur W Allent (Harvard Unn ) finds that sub
total gastrectomy for stenosing duodenal ulcer can usual
Iy be accomplished with Little difficulty and with a lo®
mortalitv rate in the average patient who has had sut
able preparation At the time of operation, the surgeon
must deade on the procedure best smted to the
particular case The extent of the reaction about the
ulcer site, the condition of the patient and other tech
nieal hazards must be weighed The lateral border of
the duodenum may be freed without harm and the
course of the common bile duct determned without dis
turbing the protective adhesions about a penetrating
ulcer (Figs 108 and 109) Often the duodenum 1S fore
shortened and drawn mto the hver sulens Ths should
not be tampered with until the decision has been reached
that a sufficient amount of normal duodenum remais
between the ulcer and the papilla of Vater to allow
adequate closure of the duodenal stump If, on nspet
tion, 1t 1s found that the inflammatory reaction I

(4) J A M A 120 493497 Oct 17 1942
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+olves too much of tlus area for comfort, one should 1m
medately resort to one form or another of the exclu
ston operation Occasionally there 1s sufficient dnodenum
beyond the pylorus but
proximal to the uleer
for adequate closure
This ean be safely met
by leaving the ulcer 1n
place, smee with the
duodenum adequately
closed above 1t the ul
tumate result will be
satisfactory

The techme of oper-
ation for subtotal gas
trectomy for duodenal
ulcer 15 varted by &if o 100 _ypicat atencaing duodenal ulcer
ferent surgeons Some ocld adhesions not Interferng with ideal
begin by freemg the operation.
duodenum and closing the remuming duodenal segment
Often, howeser, the dufficult part of the operation 15
easier 1f appreached
from the other direc
tion For this reason
Allen has routinely
freed the gastric seg
ment and transected 1t
prior to dissection m
the region of the uleer
This method allows
free exposure of all
stdes of the mnflamma
5‘5; il’w‘-u—mom&reodol region of common LOTY area and makes 1t
1nE 20uate amsount of tamreted Haodstir possible to remove this

elow ulcer site segment under direct
vision There 1s better control of the mituzation when this

1s done One can easily avoid nndue mjury to the adher
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nt panereas 1nd heep v view the bile duets and other
strietures 1n this area with more assurance If one elects
to fice the stomach segment first, 1t 15 made easier for
the operator af he stands on the pahent’s left side By
Ireem,, the greater curs 1ture 1n the bemmmng one ean,
by plaeng the left hand belund the stomach, control the
left gastric vessels on the lesser eurvature with greater
faerhty

ine chromicized catgnt on atriumatic needles 15 sats
fretory for the suture lines Great care 15 used to anfold
1l mueos1 since healing of these structures tahes place
only from the serous laver Thus < loose but firm ap
proxumation of the outer surface of these segments 18
desarable If one heeps tlus 1n mind, aleng with adequate
<ontro} of bleeding heahng will trke place guuchly and
hemorrhage from the cut surfaces will be msignificant

There 15 much discussion regarding anterior or pos
terior anastomosts following subtotal gastrectomy I8
Allen’s eime during 1941 subtotal gastrectomy for wleer
was performed on 40 patients About two thirds bad
postertor and one thard anterior anastomosis All have
done equally well as far 1s immediate convalescenes 1S
concerned Allen prefers the short loop postersor hook
up n the virgin case with a normal mesocolon that 15 not
thickened by fat deposit In obese persons and those who
have had previous posterior anastomoms he preferd
anticohe gastrojezunostoms In many of these having
had anterror anastomosis he has noted troublesome
regurgitation of Iule from the long proxumal segment
when the patient reelines at the end of the day dunng
conval This lication 1s not of great mmpor
tance and usually subsides after 2 few weehs Under
ne circumstances should one be tempted to reliese
this situation 1n ulcer patients by entero enterostomy
between the jeyunmil loops, since this will result 3n
anastomotie ulcer m a large percentage of cases

If one allows the st h segment to b acntely
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distended, 1t will tal e some time for 1ts tone to return,
and this, added to the usual earlv lack of peristalhic
activity 1n the remaiming stomach, delays convalescence
In patients who must be subjected to surgery at =
mmmal level of safety, as regards blood chemistry and
mamtion, 1t 15 wise to provide concomitant jejunostomsy
for feeding If ths has been omitted at the origmal oper
ation and the stoma fails to function for seven days after
operation, jejunostomy for feeding should be done This
procedure will allow easy restoration of flmd and chem
1cal balance, which 1s not only life saving, but enhances
the proper functioning of the anastomosis

Patients who have long been disabled periodically or
contimuously from duodenal ulcer will soon regam self-
confidence after radical surgery It requires 3 to 12
months for some of these persons to acquire an appetite
and begin to gain weight The majority can carry on
their usual occupation after three months’ convalescence
and live comfortably on three regular meals a day For
4 time, many of them find 1t best to eat smaller meals
more frequently, but seldom 1s 1t necessary to earry this
out indefimtely All are discharged on a six meal bland
diet and are given instructions regarding abstinence
from highly seasoned foods, aleohol and tobacco Many
of them find that these restrictions are unnecessary Al
though early follow up results, three to nine years, wonld
mdicate that recurrent uleer 1s unusual, Allen feels
that these people should regard their apparent good
health without complacency

Total Qastrectomy —Charles Bruce Morton, II5
(Umv of Virgima) believes preoperative treatment to
be one of the most wportant factors in the safety of
the operation The patient’s general physiologie status 1s
determined and every effort made to correct any ab
normality The gastro intestinal tract 13 then prepared,
usually for at least two days The patient with gastrie

(8) Sury Gynec & Obst. 5 369 878 September 194%
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stasis 13 allowed nothing by mouth, and fnd balanee
1s maimntained by solutions of glucose and sodum chlor
1de intravenously The patient wathout gastrie stasis 15
permitted clear, strained hiqmds by mouth and, m ad
dition, one mtravenous njection of 1,000 to 1,500 e¢
glucose or sodium chloride solution each dvv Inall pa
tients gastric Iavage 13 done eich mght, and prepard
tions are made for at least one or two blood transfa
sions (500 ec each) The mght before operation, some

L { E
ff 3«___*:1(? ﬂ\ii o_:;fzy)

apus as ovter
terior wall of

Fi* 110 {lefty —1 action sutures increase width of eaaph
posterior row of suture 15 placed to unite jefunum and pos

Fig 111 (right) —Inner posterior row of suture progressing to unite mucosal
aspects of Jesunum and posterior wall of esophagus
barbiturate 1s given, and nothing by mouth 1s allowed
In the morming at least an hour before operation, 2
small caliber stomach tube 1 introduced through the
nose, passed 1nto the stomach and attached to a negative
pressure apparatus With proper sedation, the patlent

arrives 1 the operating room 1n a drowsy state
Pontoeaine 20 mg dissolved m 4 cc of a mixture of

equal parts spmal flmd and 5 per cent solution of

glucose, mjected 1n the subarachnoid space between the
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last dorsnl and first lumbar vertebrae, has proved an
1den] anesthetic Immediately after mjection, the table
15 tilted, head down, at a 10 15 degree angle, until the

¥z 11 —_inner anterfor row f suture progress ng to unste muco al aspect
{ sefunum and antenor wall of e ophagus Dott d line shows Jast part of

anter or esopl apeal wall wheh d sutur d thus com

Pleting inner anterior row of suture
level of anesthesia deternined by priching the shin,
reaches just below the mpples This usunily tabes three
to five minutes, after which the table 1s leveled and the
anesthesin remains fixed usually for three or four hours
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TecuNic —Inasion 1o the mddle of the abdomen from the
xiphoid process to the umbtlicus provides excellent exposare.
Thorough exploration must be done to determine the extent
of gastric invasion and whether there 13 ineradicable metastasis.
If complete eradication of the tumor seems possible by total
gastrectomy, the operation proceeds The patient’s condibon
18 watehed earcfully, and fluids and blood are introduced 1
travenously as indicated With traction on the stomach, the
peritoneum on each side of 1ts eardiac orifice 13 1ncwsed and 2
finger gently worked around to enaircle the esophagus and per
mt 2 tape to be passed around its lower end Severance of
the peritoneal attachment of the left Iobe of the liver to the
diaphragm sometimes facilitates exposure Next the first por
tion of the duodenum 1s freed by sharp disscetion Vessels
are clamped, sectioned and higated with fine silk, first 1n the
gastrocolic and then i the pastrohepatic omentum <o that
they may be entirely removed with the stomach The ieno-
gastric vessels are sectioned at the spleen to insure removal
of lymph channels and glands found among them The left
gastne vessels are scetioned as close to the celiac axs as pos
stble so_that lymphatic tissue 1n that region may be radically
removed The stomach now lies entirely free, and tracton on
1t will usually pull down & generons part of the lower end
of the esophagus and provide surprisungly good exposure

A shit 13 made mn the tr lon, down to the
hgament of Treitz, which 1s severed so that an app b
length of the first portion of the jejunum may be brought up
for later with the eSophagus The sht 1s partly
closed by suture with fine silk to the mesentery of the jejunum
passing through 1t, and the efferent loop of the jejunum 13
loosely sutured obliquely through the anterior part of the
sht, thereby closing the remamnder of the opeming

In addition to the towels used to cover the shin marfios,
the wound edges are covered by infolded laparotomy pads
and the mtrapentoneal operative field 1s carefully isolated
the same manner The first portion of the duodenum 1§ severe
between clamps 2 or 3 em distal to the pylorus and the dist
end 18 closed by mverting sutures of chromie catgut and 15
buried 1n the head of the panereas The stomach 18 folded
upward on the chest and a row of chromic catgut sutures used
to suture the posterior aspect of the peah of the Jejunal
loop to the pillars of the diaphragm behind the esophagus
with the efferent loop directed toward the patients right side
Alls foreeps or traction sutures placed on each side of the
eardizc omifice are used to attan the maximal wdth of esophe
zus so that the outside row of chromic eatgut sutures for the
end to side esophagojejunal anastomosis may be placed pos
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teriorly (Tig 110) Next a small opening 1s made n both
esophagus and jejunum, and a suture of chrome eatgut, with
a small, curved, swaged needle on cich end 1s placed to be
g the posterior part of the inner suture line At this pomt

—
PR TN X1

Fi* 112 —Outer a terior row f sutu e c mpleting esophagoiefunal end to
side anastomosis

the tube 1n the esophagus 15 grasped, withdrawn from the
s}tlamnch and mtroduced mto the efferent loop of jejunum so
that the multiple large perforations 1n the tube remam at the
:cgmn of the anastomosis The other end of the tube, attached
0 8 Degative pressure pump heeps the ficld of anastomosis
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dry and clean As the sutures of the mnner row are placed the
operungs 1 the esopha.us and jejunum are enlarged (Fi~
111) until the entire posterior row 1s completed Traction on
the still attached stomach keeps the esophazus well down s0
that suture 13 not difficult As the anterior suture progresses by
the Connell method from cach side toward the center, the
antertor wall of the esophagus 1s more nearly severed (Fig
112) and 1s finally completely scvered as the last suture 1
placed and the knot tied, completing the antenor part of the

1

RN
Fig 114 —Final step sutu e of eju um to pillars of diaphra~m anten 24
¢ mpletes operation
wnner suture line The end of the suture used for the posteror
part of the outer suture hine 1s then used to eomplete the
anterior part ot the outer sutmc lme (Fig 113) Finally, the
end of the suture first used to suture the posterior side ©
the jejunal loop to the pillars of the diaphragm 1s contnnel
to suture the antertor <ide of the jejunal loop to the d!ﬂf
phragm 1n front of the esophazus (Fig 114) The suture ©
the 1ejunal loop to the diaphragm all around the nnnstomoﬂi
1tself relieves the anastomosis of all tension and 1s an esseniid
feature o
The anastomows and disposttion of the jejunum as deserib
leaves the shortest hind of afferent loop all above the trans
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verse mesoeolon, and consequently an equally short efferent
loop passing throngh the mesocolon By tlus method there 15
no logieal place for, nor necd of, an entero anastomosts A
Jeyunostomy tube may be placed lower 1n the jeyunum for feed
mg if desired, but 1t was not used in any of the patients
operated on by thus technre

The masion 1s closed without drainage of the perttoncum
thongh small, soft rubber drains are placed mn the subeutaneous
tissue between the stay sutures These are removed with the
skin sutures 1n five to seven days

Postoperative care 13 most 1mportant Essential measures
are constantly maintained negative pressure in the tube
placed at operation to aspirate continnally all flmd matenal at
the site of anastomosis, adequate sedation, use of flwmds wtra
venously, parenteral admumstration of witamuns, and blood
transfusions The tube may be removed n 7 to 10 days, and
the next day sips of water by mouth are allowed Durnng
the next two or three days, the mtke of liqmd 1s mcreased
fairly rapidly and then of soft foods and in about two weeks
from operation a regular five meal type of diet 1s tolerated
The meals must remain small and frequent for several wechs
but soon both afferent and efferent jejunal loops dilate to form
a stomach hike reservorr so that regular and normal si7ed meals
are well tolerated Any tendency toward anerma should be
treated with liver eviract, and vitamins probably should be
recommended for a time

Follow up examination of all patients operated on by
the technie demonstrated freedom from digestive symp
toms, Dittle or no anemia, excellent general health, a
sense of well being and economie rehabihitation

Herman E PearseS (Univ of Rochester) describes a
wethod of one stage resection of the duodenum and head
of the pancreas which restores econtmuity of the bilary
and digestive tracts with only two anastomoses gastro
Jejunostomy and antiperistaltie cholecy stojejunostomy,
which reduce the intestmal suture Lines from five to
tvo apparently 2 mmmum (Figs 115 and 116)

oman 58, 1n good health until one year before admission

developed burning and tenderness in the epigastrium, easy
fatigabihty and evertional dyspnea She was thin, looked
anemic and chromeally 1l and had a soft svstolie murmur
;’1‘1791' the precordinm_In the epigastrium Just to the nght of

e mdportion, tenderness was present on deep palpation

(8) Burg Cynec. & Obst 75 333338 September 1847
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dry and dean As the sutures of the mner row are placed
opumings 1n the eopha.us and Jejunum are enlarged (¥
111) unti! the entire posterior row 15 completed Traction
the still attached stomach keeps the esophagus well down
that suture 1s not difficult As the anterior suture progresses
the Connell method from each side toward the center,
anterior wall of the ecophasgus 13 more nearly severed (F
112) and 1s finally eompletels <evered ns the last suture
placed and the hnot tied, completing the anterior part of
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Fig 114 —Final step suture of jejunum to pillars of diaphragm a teriorly
cympletes operatron.

inner suture ine The end of the suture used for the posterior
part of the outer suture Line 1s then used to complete the
anterior part ot thc outer suture lme (Fig 113) Finally, the
end of the suture first used to suture the posterior side of
the jejunal loop to the pillars of the diaphragm 1s continned
to suture the anterior side of the jcjunal loop to the dia
phragm 1n front of the esophagus {Fig 114) The suture of
the 1ejunal loop to the draphragm all around the anastomosis
itself relieves the anvstomosis of all tenston and 1s an essential
feature

The anastomosis and disposttion of the jejunum as desenbed
Jeaves the shortest hind of afferent loop all above the trans
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the gastrobepatic omentum was dissected down Common bile
duct and superior pancreaticoduodenal artery were hgated
and divided Transverse colon was Lifted up, Treitz s ligament
divided and the duodenojejunal junction mobilized according
to Lahey The colon was replaccd, and, working mn front of
the transverse mesocolon, the third and fourth parts of the
duodenum were freed by Lifting up the mddle eche and supe
Tor mesenteric vessels and rolhng the bowel from beneath
them The duodenojejunal junction was divided and distal
Jejunum furned back The infenor panereaticoduodenal artery

Hep A orta
Rbep lact ‘/4’ 5 .
Gatro duod A \M’ I, pancreas Wy
- 2
Jm)?'(mﬂ%“ ) \t{‘} !
OS5
= G i
A‘é—ﬂlﬂdemhck
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Fig 117 —Anatomy of d ssectlon When Treitz s Tigament iy cut and veseels
tuprlying fourth part of duod num are ligated bowel will &l p under superior
mesenteric and middle 2 Th3 19 easily done if inferi r pancreat
s ate lifted up off duodenum

the uncinate process of the

4, art brought up to snastomces

‘j at superior mesenterie vein
Drocess of the pancreas
" 2 attached only by
sded The nech

iy 1ch conld not
4 Jvas satured

\(omp] etelv

time

]
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but no mass eould be felt. Gastro intestinal roentgenograms
showed fixation and infiltration of the duodenal loop which
suggested 2 mas The mpression was “eareinoma of the bead
of the parereas or a mass ongipating 1 the duodenal loop ”
She was prepared for operation for 11 days by rest i bed
lugh ealorie diet, 1ron and biver and six transfusions totahng
2,900 ce whole blood,

Operation was done under ether anestheua, A tumor was
found on the po.tenior wall of the descending dnodenum 1n
vading the head of the pancreas bnt without discernible met
astases 1n the liver The cleavage plane under the panereas
was followed for a short distanee when a hard gland was felt
bevond the zorta so thuis dissection was stopped and a plane

hg
Fir 116 (ngh

115 (left) -—;lhﬂ:un;me! dove 10 twostage cperaticn of Whipple.
t) £ F

Priociles are s2me

23 those of precediz™
developed by freeing areolar tissue off the vena eava and
aorta. This pa.sed belund the gland. Large <oft glands along
the gastrohepatic omentum conld be removed by eleanmng all
tis-ue off the bile duct, hepatic arterv and portal vern Palpa
tion of the pancreas showed the bead invaded but division at
the nech would certamnly exeise all wnvolved tiscue. The dro-
denum was .nfiltrated by temor 1n 1ts descendmng portion and
appeared to be attached to the pancreatic growth n its
portion It was dearded to do a bloc dis.ection staring below
along the vena cava and sorfa and above at the bifureation
of the hepatic bile duct including duodenum and head znd
anenate process of the panereas (Fiz 117)

The stomach was divided near the pylorus and prommal
part tumed back ont of the wav The gland beaning tissne of
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entum was dissccted down Common bile
:ll:xectg fxt]mhepuuc S ancr duodenal artery were hgated
and divided Transverse colon was hifted up, Treitz's higament
divided and the duodenojejunal junction mobilized according
to Lahey The colon was replaced, and working mn front of
the transverse mesocolon, the third and fourth parts of the
dnodenum were freed by hfting up the middle eolic and supe
nor mesenteric vessels and rolling the bowel from beneath
them The duodenojeyunal junction was divaided and distal
Jepunum turned back The infener pancresticeduodenal artery

Hep A orta s .
Rhep duct R /»f A N
Gairo duod A + 9 S Pancreas s
~

Y.
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Fle 117 —Anatomy of dissection When Treltzs hpament 13 cut and ves.els

supplying fourth part of duodenum ate 1~ated bowel will shp under superior
mesenteric and middle colic essels

icoduodenal arterv 1s first ligated and these vessels are lifted vp off ducdenum
With retractor This also assists in_exposing the unci ate process of the

This 13 easily done 1f inferior pancreat

Pancreas Bcwel is di-4ded at X and distal part brought up to anastomose
with gallbladder Pancreas divided just m front of superior mesenteric veln

was higated and the head and wnemate process of the pancreas
were mobilized This left the mass of tissue attached only by
the nech of the pancreas which was then divided The nech
was found to be only a thin sheet of tissue which could mot
be beveled i a V for wnversion The cut surface was sutured
as carefully as possible, however, closure was not completelvy
<atisfactory

o reconstruct the digestive tract Pearse to save time
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but no mass could be felt Gastro intestinal roentgenograms
showcd fixation and infiltration of the duodenal loop which
suggested a mass The mmpresston was ‘carcinoma of the bead
of the pancreas or a mass oniginating 1n the duodenal loop’
She was prepared for operation for 11 days by rest n bed,
lugh calorie diet, 1ron and Iiver and six transfusions totaling
2,900 cc whole blood

Operation was done under ether snesthesta A tumor was
found on the posterior wall of the descending duodenum in
vading the head of the but without d ble met
astascs mn the hiver The cleavage plane under the pancreas
was followed for a short distance when a hard gland was felt
bevond the aorta, so this dissection was stopped and a plane

Fi~ 115 (left) —Anastomoses done in two stage operation of Whipple
Fi» 116 (nght] —Smplified anastomoms 1hysiolome principles are same
as those of precedwng

developed by frecing areolar tissue off the vena eava and
aorta This passed behind the gland Large soft gland» along
the gastrohepatic omentum could be removed by cleamng all
tissue off the bile duct hepatic artery and portal vein Palpa
tion of the pancreas showed the head mvaded but diviston at
the nech would certainly exeise all involved tissne The duo
denum was nfiltrated by tumor in 1t» descending portion and
appearced to be attached to the pancreatie growth m 1ts third
portion It was decided {o do a bloc dissection starting below
along the vena cava and aorta and above at the bifurcation
of the hepatic bile duct including duodenum and head and
unemate process of the pancreas (Fig 117)

The stomach was divided near the pylorus and proxmmal
part turned back out of the wav The gland bearing tissue of
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speaific gravity and plasma protemn, permuts mtelligent
admmstration of sthne, plasma or whole blood and so
giies the surgeon assuranece of the patient’s condition
during long operations

The anastomosis deseribed 1s only applicable if done
n one stage when the entire duodenum 1s removed In
several cadavers it was possible to roll the duodenum
out from beneath the superior mesenteric vessels Before
this, Treitz’s igament must be eut and 1 some subgeets
the vessels to the fourth part of the duodenum must be
Ligated and divided Iowever then the mesentery of
the jejunum 1s long enough to bring the bowel to the
galibladder without tension

Antiperistaltic attachment of the bowel to the biliars
tract offers the best chance of avording 1scending liary
mfection The operation deseribed appears to be the sim
plest way to do this, avording the complicated Roux
anastomosis End to side gastrojejunostomy seems as
good as the posterior side to side gastro enterostomy and
1s much easier, for the structures are clearly exposed It
should be placed at least 6 i from the gallbladder su
ture to avard reflux

It might be argued that resection of the entire duo
denum 15 unnecessary and prolongs operation, but 1t 1s
not hard to do and takes little time once the anatomy
18 visualized It has the advantage of giving a clearer
Wiew of the portal vein and pancreas than 1s obtained
n any other way, which facihitates dissection of a re
gion dafficult to expose under other circumstances

Resection of the duodenum and head of the pancreas
n one stage 1s applicable only in “good risk” cases In
presence of debility, cachexia or severe Jaundice, 1t 1
safer to do 3t 1n two stages

Charles S Ward Jr, and I'rederich W Cooper, Jr1
(Emory Uniy ) report a case of atreswa of the duodenum
successfully treated by duodenoduodenostomy Only 14
patients with complete atresta of the duodenum have

(1) Amn. Surg 117 7187°  May 1948
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attached the open end of the prommal jejunum o the gall
bladder and unplanted the open end of the stomach, end to
side, into the bowel helow (Fig 118) Abdomen was closed
without dramnaege by smilk sutures

The patient made a satisfactory recoverv until the seventh
day when pancreatic juice was evacnated from wound A fis
tula developed which dramned about 600 cc a day, but this
gradually diminmished until about 50 ec came from a small
smus This complication was atiributed to the difficulty m

r'*
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Fig 118 —helat n of wiscera at end of operation. More jeJanum than I
shown should probably be left between gallbladd r and stomach to prevent
any refiux of gastric contents mto bilary tract.
closng the thin neck of the pancreas She had episodes of
chills and fever between periods of normal temperature for
which no adequate explanation eould be found She was Lkept
1 hospital for this, but was finally discharged the fifty exghth
postoperative day Final diagnosis was earcinoma of the duo

denum

Soon after this seven hour operation was started, 2
cannula was placed m a branch of the great saphenous
vein from which blood samples were frequently taken
and 1nto which parenteral flmd and blood were given
This method allows pertodie determunation of hematoerit,
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delaved emptying of the stomach Weight gan and develop
ment at this ime were found to be normal

In these cases, the entire small bowel should be m
spected at operation beeuse of the frequeney of mult
ple anomalies of the ntestine

Probably 1n no branch of surgery 1s pre and post
operative management of the patient so mportant Use
of 1 metal ipped gastroduodenal tube has reeently been
advoeated Its greatest use should be at the time of ex

4 #
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" 119—a Obstructed ducdenum witl ntestine represented by Sbrous cord
5 Operation e to-end anastomoste

ploration to elmnate the possibihity of terminating an
operation before the lumen 1s patent The degree of the
Patient’s hydration should he carefully watched and
free use of plasma and blood should be made as indicated
by the plasma protem and hematoerit determmations
Diagnosis should be established as early as possible
and operatne mtervention for re estabhshment of the
continuty of the bowel delayed only for purposes of
obtuning a better opertive sl throngh hvdration and
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survived operation, and the Iiterature reports no stmlar
case 1 which duodenoduodenostomy was suecessfully
performed

New born female, in whom breast feedings and dextrose
water by mouth were begun six hours after birth and meconium
was normal, started to vomit dark brown viserd material when
36 hours old and developed upper abd 1 distention with
out vistble peristalsis Appetite continued ummpmred A plan
film of the abdomen revealed a greatly dilated stomach but
no gas i the small intestine Banum Ly mouth filled the
stomach and proximal duodenum, but none passed bevond the
obstructed point A barium enema showed the position of the
colon to be normal Clinieal diagnosis was congemtal obstruc
tion of the duodenum To combat dehydration, a constant
travenous drip of dextrose and plasma was begun 1mmediately
Stomach contents were aspirated through a small rubber
catheter

At the age of 5 days, under drop ether anesthesa the
abdomen was entered through a right rectus, musele splithing
mesion The stomich and proumal ducdenum were markedIv
dilated There was complete atresta n the second portion of
the duodenum with the duodenum represented by a fibrous
eord for a distance of 2 em (Fig 119a) The impression was
that the atresia was distal to the papilla of Vater Because of
the size of the structure the common bile duet was not 1dentt
fied The remaming intestine was collapsed and m normal
position No bile was seen when the distal intestine was opened
An anastomosis was performed between the end of the dilated
second portion of the duodenum and the mde of the third
portion (Fig 119b6) The anastomosis consisted of two layers
of sutures (1) an external layer of mterrupted no a smilh
serosal Lembert sutures and (2) a continmons internal
no 00000 chromic ecateut suture including all layers The
peritonenm was closed with a eontinuous no 00 ehromie catgut
suture and the remainder of the wound closed m layers with
nterrupted black silk

Plasma and flwds were continued intravenously and the
stomach was aspirated at frequent intervals The third post
operative day devtrose water was grven bv mouth, and the
followmg dav a milk formula There was ocecasional yomiting
during the next four davs Plasma protemn level was 43 Gm
per cent After admimstration of plasma, vomting ceased
A barium study of the stomach demonstrated 2 funchoning
anastomosts Recovery thereafter was uneventful At the age
of 3 months barium studres showed no duedenal obstruetion nor
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Carcinoma of the jeyunum 1s rare Maurice Knhn and
Max W B1yS (Umiv of Southern Califormia) report
two cases, 1n addition there were at the Cedars of Leb
anon Hospital from May, 1930, to September, 1941, one
case of carcinoma and one of sarcoma of the jejunum
During the same penod, there were 650 cases of earer
noma of the stomach and large intestine distributed as
follows stomach 224, colon 234, rectum 192

Operative mortality 15 usutlly given as 20 per cent

Fig 170 —Banwm filing fesanal d verticulum three hours after injection
(D vegney Barley p 894 )

and average duration of hife followmg operation as 17 6
manths There are three forms of carcinoma of the le
Junum  the commonest bemng the annular constricting
adenocarcinoma, next mhltiating ulcerative type, and
last, polypod type with wntnssusception as a not rare
complieation  Usual site 1 1n the proximal portion
Pty

{8) Am J Surg 58 14511 Oct be 194°
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transfusion Frequent asprration of the contents of the
stomach during the immediate postoperative period 1s 2
necessity because of the tendency of infants to swallow
large quantities of air

)
SMALL INTESTINE

A case of diwverticulum of the jejunum 1s reported by
F E C Devegney and Hamilton Bailey? (London)
According to Edwards, jejunal diverticulum gives Iise
to two mam symptoms vague abdominal discomfort
and sometimes pam, partieularly after meals, and flatn
lence, sometimes promounced and associated with loud
borborygmus

Obese woman, 56 for over 14 years complained of attaeks of
abdominal pamn accompamed by flatulence In 1924 she had
left nephrotomy for a large renal calenlus, history about this
time 15 confused by renal pain From 1926, attacks of upper
abdomnal pain, with flatulence relieved by bringing up gas
and taking food, were well defined In 1926 laparotomy was
performed after diagros:s of duodenal ulcer, but no uleer
was found, gallbladder was normal To 1939, attacks were
treated symptomatically on ption they were due to
nervous dyspepsta

In 1939, after a particularly severe attack, roentgen exam
nation showed a large jeyunal diverticulum (Fig 120) 18 1
from the gastrojcjunal flexure Several small divertienla 1n
the small intestine emptied with the intestine, but the large
dwverticulum retained barium for over 48 hours

At laparotomy under local anesthesia, despite many adhesions
from the previous laparotomy, the diverticulum on the mesen
terie border of the intestime extending into the mesentery, was
easily located The segment contuning the diverticulum was ex
cised and continmtv restored by ¢nd fo end anastomosis Te
enforced by free omental graft She made umnterrupted re
covery and remamed free from her former symptoms, beingan
better health than at any time during the past 20 years

The divertienlum was about the mize of 2 tangerme (Fig
121) Distended with water 1t held nearly % pt

(1) Brt M J ° 98 July 194
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obstruction must exist before the films disclose the con
dition Any marhed delay 1n passage of barium through
the small intestine suggests mechanical obstruction By
tahing < rays frequently, one mav detect obstruction
or filling defects that would be missed by the usual gas
tro mtestinal pictures

Case 1-—Woman, 48 oun Oct 231, 1932, complained of pro
gressive weahness, Joss of weight, anorcxia, vomuting, pamn
and burning 1n epigastnium and fanting spells during the
past year General physieal examimation showed emaciation,
no masses were felt in the abdomen Anemin was marked
Gastric analysis disclosed absence of hydrochlorie aeid Re
peated tests for ocenlt blood 1n the stools were posittve Fol
lowing admimstration of barium by mouth there was a marhed
six hour residue 1n stomach and duodenum Several transfu
swons of whole blood improved the anemia Preoperative diag
nosis was tumor of the small intestine, probably mahgnant

The abdomen was opened through a nght upper paramedian
neision, retracting the rectus musele laterally Ten in from
the ongin of the jejunum was a hard nodular tumor about 1
m n diameter There were several large glands mn the ad
Jacent mesentery and a few small palpable glands along the
great vessels A V shaped resection of about 10 m jejunum
with 1ts mesentery was performed followed by end to end an
astomosis She left the hospital with the wound well healed
and no eomplamts on December 11

he specimen was 2 20 em segment of Jejunum Surface
of the tumor presented a depressed, partly annular sear ex
tending approximately half its eircumference The serosa oth
erwise was smooth and gray Searred area was firm On open
ng, an annular ulcerating tumor estended over three quar
ters of the circumference about 3 em long and elevated to
about 06 em Edges were nodular wavy and raised Base was
granular and partly necrotic Microscopie section through
tumor showed an adenocarcinoma nfiltrated beyond the mus
culans mueosae Structure did not suggest argentaffin tumor
Lymph glands m the mesente

ry showed only hyperplasia no
enidence of metastases D was ad oo of the
Jejunum

May 3 1939, the patient returned compl:
plamning of blood;
(fllnrrlle‘\ of 1< months’ duration Abdominoperineal r@sectmi
1(;)1; ladenomrcmomn of the rectum was performed October 22
2 @hc‘)\m; of normal weight, comfortable and seemed well
ASE 2—Woman §2 entered the hospital with
Pentonbs and died 27 hours later Autopsy showed g:z::}
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Symptoms of eancer of the small intestine are 1ndi
gestion, eructations, meteorism, feeling of fulness nau
sea, vomiting, epigastric distress, tenderness pam duall
and aching but later ecramplike, constipation, anorexia,
asthema, fatigability, loss of weight, melena rarely, oc
cult blood 1 stools, tumor rarely palpable and anemia
Perforation with peritomtis may oeeur

Many of these symptoms are common to various other

Fig 121 —D1 erticulum on mesenteﬂc berder
{Devegnev Bailey p 394 )

condrtions Those most Iikelv to lead to a correct diag
nosis are epigastric distress, vomiting asthenia, loss of
weight anemia and occult blood 1n the stools The last
1s sigmificant 1f the stomach and large intestine are €<
culpated Short episodes of intestinal obstruction ocenr
nereasing 1n frequency and severity 1s obstruction be
comes more pronounced

There are few methods of determming presence of
small bowel tumor X ray appears the most valuable
However 1s contents of the small gut are hiqud, marhed
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spplied expermentalls and chieally with eveellent results
Six eases are reported as examples I'ive hermas con
tamned small bowel, and one contained omentum In all,
the clinteal course after operation bore out eorreetness of
the prognosis based on the fluorescen, procune hydro
chloride tests or both In three cases only could patehy
fluorescence be obtuned ;m parts of the stringulated
loop In two of these, procune hydrochloride released the
spasm In one this attempt fuled, 21nd resection was
performed In two, judging from the gross appearance
of the howel resection seemed inevitable, but the com
bined fluorescein proeune hydrochloride test resulted in
satisfactory restoration of cireulation, thereby obviating
resection Clinieal eourse was uneventful, corroborating
prognosis In one, a localized serosal defect failed to show
fluorescence Howerver, injection of procune hydrochlo
ride along the larger vessels eaused appetrance of flu
oreseence 1n the museularis in a few seeonds, giving ev1
dence of return of blood supply to this region
In many ammal experiments as well as i three of
the cases 1t was evident that the eontraction ring at the
place of mncarceration had not disappeared during obser
vation, although this same area showed homogeneous
fuorescence from the begmmng Persistence of the con
traction ring, therefore cannot be considered proof of
nonviabihity of the howel
b [The editor has had no personal expersence with these methads
ut therr theoretical soundness would seem to make them of distinct
advantage Any procedure which would help the surgeon to decide
the sometimes diffieult questton of whether or not to resect should be
2 welcome addition to our armamentarium —Ed ]
Intussusception — Andrew J Jackson and Joseph T
Bowen, Jr 1 (Waterburv) state ths 1s relatively uncom
;ﬁ’%&g&:eﬁfgﬁgllv a disease of infaney and childhood
Ladd and Gros, rspltal, Boston between 1908 and 1932
eport only 372 instances among 121,515

T
(7)) Comnecticut M 3 g 916 099 December 194
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pentomiis due to carainoma of the jejunum with perforation
about 18 in from the ligament of Treitz

John O Herrlin, Jr, § Thomas Glasser and Kurt
Lange? (New York City) have used #wo mew methods
to deternmine mabiity of bowel m strangulated herma
at the time of operation the fluorescein test and loeal
use of procame hydrochloride

FruorescelN Test —After exposure of the questionable
loop of bqwel and release of strangulation, the operating room
18 shghtly darkened and color of the intestines 1s observed
under purple ight Fatty parts of the mesentery may show a
yellowish tint owing to a certamn fluorescence inherent 1n ad:
pose tissue Five to 6 ce of 5 per cent solution of fluorescen
(1n dogs 1 cc only 13 used) to which sodum bicarbonate 13
added to make a 5 per cent solution 1s rapidly injected 1n
travenously The rays of an ultra violet bulb covered with a
purple glass filter (Wood filter) are directed on the ques
tionable loop 71his special filter permuts passage of only 2
wavelength of 3500 to 4,000 A, giang a dark purple Liht
effect on the tissue After airculation time bas elapsed, the
fluorescein appears 1n the vessels of the bowel, produeing a
characteristic golden green illumination of only those areas
suffietently supplied with blood Districts which are not viable
and accordingly ont of cirenlation reman purple, while other

d ly supplied show markedly drmnished
illumination and often have & patchy character These effects
are so conspicuous that the naked eye easily observes entrance
of blood mto the smaller vessels and spread nto the serosa

Fluoreseein seems to be nontosie The authors have given
up to 15 ec ntravenously in chinical cases and have examined
nearly 500 patients without observing reactions of any hind
Fluoreseemn 1s ripidly exereted, and with normal renal fune
tion 1t 18 not wistble 1n the plasma after five hours

ProcaINe HyprocuLorIDE TesT —Recent advances 1 knowl
edge of peripheral vascular d ggested application o
the effects of proeune hyvdrochloride on cireulatory changes 1
the howel Marked objective changes ean readily be accounted
for by end resnlts of vasospasm which n itself 1s reflex Fnr
thermore, the established efficacy of procatne hydrochlonde 1
releasing arterial and venous constrictions by inhubiting the
autonomte 1mpulses can be applied mn the 1nvestigation of the
cirenlatory competency of the intestme These primerples were

(9) Arch Surg 46 785791 No ember 1942
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mg table as soon after admission as possible Adequate
measures, howeser, mav be earried out while prepara
tons are being made for operation Reduction 1s done
through a low mudimne or right paramedian reetus m
csion m such a manner m the vbdomen that onlv the
least amount of traction 1s exerted on the invaginated
bowel Mulling back of the intussuseeption through the
mtussuscepiens by most gentle mampulation 13 usually
satisfactory until the 1leocecal junction 15 encounterel,
when the remaning mass may be reduced outside the
abdominal eavity By thus technie reduction w1s adequate
1 83 per cent of Ladd and Grosss cases, and mortahty
of 27 per cent from 1908 to 1912 was reduced to 12 per
cent from 1928 to 1932 The trend 1s away from surgieal
attempts to treat related conditions at the time of re
doction After operation replacement and supportive
therapy 15 continued

In the Boston report there 1s evidence that 28 of the
30 cases 1n which resection was performed were fatal
Nexther of the two survivors was an infant

A statistical review of the surgieal problem of intus
suseeption particularly regarding resection m infants,
shows that operation 1s practiced mn 47 to 100 per cent
Suceessful reduction 1s obtained 1 60 to 90 per cent at
the time of operation Among those operated on, 175 63 6
per cent have other operative procedures performed Re
sections are done m 79 to 389 per cent of the opera
tions There 13 a general mortahity in mtussuseeption
with operation of 111 to 455 per cent Mortality
creases to between 40 and 93 5 per cent when resection
5 dome Tn ifants, this mortahty mereases from 50 to
100 per cent Mortality 1s not only mereased because of
operative difficulties, 1t inereases 1n proportion to the
l'ength of time from onset to operation, length of n

ption from the 1l 1 valve to the rectum and

temperature on admussion It 15 decreased 1n proportion
to the knowledge and experience of the surzeon Lessen
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admissions, in Charity Hospital, New Orleans between
1905 and 1938, only 151 cases are reported by Kahle
The disease 1s more common in males than females It
may be enterie, 1leo 1leocolie, 1leccecal or colocolie, the
ileocecal nnd 1leocolie being most frequent It may be
multiple, retrograde or 1ecurrent, single double or com
pound, acute, subacute or chronte In 90 to 95 per cent
there 1s no orgime pathologs The most important and
most frequent condition noted at the time of operation
and felt to be responstble 15 an abnormally mobile
mesentery to the terminal ileum and cecum The four
signs of intussusception are abdominal pan, vomting,
bloody stool and a palpable abdominal mass The lower
left abdomen 1s found empty (Dance’s sign) On rectal
examunation a mass mav be felt, appearance of blood on
removing the finger 15 relatively diagnostic

A flat plate film of the abdomen reveals positive and
negative signs of intussuseeption Posifive signs are
homogeneous opacits of the intussusception, peripheral
concentric ringmg by translucent gas, conieal stenosis of
the small gut s 1t enters the ntussuseeption and actual
visualization of the tumor Negatine signs of note are
absence of the usual mottled appearance of the cecum
due to gas and fecal contents and collection of gas
distended small gut loops 1 the region usually occupied
by the cecum The barmum ¢nema under fluoroscopie
visualization may show complete arrest of the enema,
transient arrest of the head of the enema with gradual
movement proximal toward the ceeum, the emnlsion
creepmng round the defect peripherally to become ar
rested, ensheathment with central defect, and the emul
sion entering the central eylimder The enema may fur
ther demonstrate complete reduction of the intussuseep
tion, thereby obwiating surgery

Wangensteen states that early reduction by operaton
15 preferable Preoperatise preparation should not mter
fere with the attempt to hring the mnfant to the operat



SMALL INTI STINI 403

cnoid of the small bowel and 1 earcinomn of the sigmoid

The patient 1n whom the jejunum liad intussuseepted
mto the stomach through a gastro enterostomy opening
was treated medically and died The other nme patients
were operated on, and two died One had Mechel’s
diverticulum and died of bronchopreumoma, and the
other had carcinoma of the sigmoid and died of extreme
thy rotoxicosis

Injuries —R E 'Waterston3 reports a case of wnira
mesenterie rupture of the small antestine

Gunner, 20, eoll d and laned of severe abd 1
pame after a football was driven with great force into the
abdomen right of the mmdlne Shortly after admission he
vomited, pan continued and pulse increased steadily for 12
hours When seen 22 hours after njury, diagnosis was per
tomtts following rupture of o visens The patient stated hus
bladder was empty at the time of the accident, and 1t seemed
hkely that the rupture involved the intestime

Under general anesthesia the peritoneal cavity was opened
through a'lower paramedian inersion and a quantity of serous
free flud with flakes of lymph was found The lowest loop
of small ntestine was brused, with subperitoneal petechial
hemorrhages and coagulum of lymph on 1ts surface The
maximal pownt of mnjury was some 8 1 above the ilevcecal
valve, a subperitoneal swelling 1 1 1n drameter at the junc
tion of gut and mesentery, ballooned out both anterior and
bosterior layers of the mesentery and was wisible from both
sides, perifonenm covering 1ts upper and under surfaces
Wwas whitish, lusterless and cdematous The intestme +was
Tuptured into the mesentery and, as 1t seemed adwvisable
to remove the affected portion to prevent spread of infection,
the nvolved loop was Yesected and end to end anastomosis
performed The meision was closed and the pentoneal canty

rawmed through a stab eision above the symphysis pubis
Uninterrupted Tecovery followed

The resected loop Presented a rupture through the intestinal
wall into the space between the two peritoneal layers of the
mesentery Perforation was roughly arcular and connected
the lumen of the intestine with a small space filled with m
testnal debns This formed the sw eling found at operation

The way the mury oceurred 1s disputable Perhaps
(3} J Roy Army N Corps 8 R

89 June 19¢
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ing of mortality seems to depend greatly on earh
dragnoss and treatment supplemented by supportive and
replicement therapy before and durmg operation

The 1uthors report a case of 4n mfant, 7 months, who
bad svmptoms for at least 40 hours before operation
required mtestinl reseetion and lateral anastomosts and
recovered

Intussusception 1s comparatiely rare in adults It has
been estimated that onlv 5 10 per cent of all cases oceur
i adolts Pllip G Rowe? (Montrea] Gen’l Hosp)
desertbes 10 Intherto unreported cases m adults treated
within the past 10 years

Chueally, two of the patients had acute »nd eight
chronic intussusception Two of the latter developed
acute symptoms 1mmechately prior to operation In
eight patients the mtussuseeption was of the direct and
n two of the retrograde type In onc of the latter the
tleum was 1volved, winle 1n the other the jejunum had
slipped mto the stomach through a gastro enterostomy
stoma

The ileurs was most commonly wmvolved, the ntus
susception beirg n this location 1n five euses The
Jejunum was mvolved m one case There were two cases
of 1leocolie intussusception and m two cases the stgmoid
had shipped down mto the rectum

Two cases were of the primary and eight of the
secondary type The following primarm lesons were
found m the latter group In two 4 Vee! el s diverticulum
was defiutely the ewse winle m a thied 1t 1s felt that a
Meckel s diverticulum found mmmediately above the m
tussusception the precisposing factor In ope case ap
pendieniar disease was apparently the basie faetor
another a mesentertc gland was found to be the cause
and mn « third wtussusception was secondiry to a pre
existing gastro enterostorny There were two cases I
which tumor of the bowel caused the acaident 4 ear

€2) Carad M A J 4 2192 5 § ptember 194"
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atgut tie about the base of the appendix allows amputa
ton of the organ flush with the purse string suture, thus
educing to & mimmum the amount of stump to be in
erted

[If the stump 1s first tied obwiously 1t can not be inverted rather
15 buned.~Ed |

Conscrvatism an surgical management of acute re
ronal entertfis 1s recommended by H G Smithvd
vho reviews five cases All were managed by simple ex
loration and appendcetomy, and none showed progres
non of the disease That a strong tendency toward spon
aneous healing 1s present in certan instanees s 1llus
rated by a casc 1n which prompt healing followed
primary closure of a perforated eecum n the presence
of an active acute process Conservative minagement 1s
mechanically essential 1n a small group of acute cases
showing either massive mvolvement of the bowel or ex
tensive “skap areas” Spontaneous disappearance of
acute remional enteritis occurs in a large number of
cases and progression to the chrome phase 1n few Recur
rence after radieal resection 1s relatively frequent, and
the mortality rate in patients subjected to radieal
surgieal treatment during the acute phase 1s formidable
To detect the oecasional ease 1 which there 15 a tendency
toward progression to chrome regional enteritis, con
scientious observation and freguent postoperative x ray
studv are essential m the acute case managed by simple
exploration and appendectomv Observation and thor
ough preoperative preparation bv general supportive
measures, transfusions and enteral chemotherapy, allow
ng progression from acute to chrome form, constitute a
far more desirable type of management than radical re
seetion 1n an unprepared patient with an acute case
1ecently admitted to the hospital Appendectomy 15 1n
cidental m the coservative form of surgical treatment
1t does not materially 1ncrease the rish of fistula forma’
tion IR the appendix 1s not 1emoved at operation,

() Surgery 1312 130 Jencary 2045
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the mjury affected the junchion of gut and mesenters
directly and, following formation of an intramesenteric
hematoma, subsequent rupture of the intestne took
place More lil elv, due to sudden merease 1n pressure 1n
a distended loop of infestine, actual burst mto the
mesentery oceurred at time of injurv This supposes
momentary obstruction of the intestine to the inereased
pressure above the mjury—a small 1k would be suf
fiectlent—the 1leocecal valve forming the obstruction be
lIow Such a mechamism of rupture 1s deseribed, but the
usual site 1n these eases 1s on the antimesenterie margin
In this case, rupture was mcomplete 1n that the general
peritoneal cavity was not immediatelv involved, account
g for the delay of about 20 hours mn development of
general peritonitis

Tleitis —Joseph A Hvams Sidney B Wemberg and
John L Alley? (Columbiz Univ) report 2 case of
chromc regionel, nonspecific letrs with concomtant
uretertfts While over 1000 eases of the disease have
been reported from all over the world mn the decade
since 1t was deseribed by Crohn and his co workers, 10
urologie complications have been previously mentioned
The mode of transmission of the infecting agent i1s un
known but there 1s a posabilitv of Iymphatie dramnage
from the inflammatory mass 1 the intestines to the
ureter It was 2lso demonstrated that there was definite
extrinsic pressure on the ureter from the granular mass
of the 1leum As soon as the focud of infectron and the
obstruction mn the intestines were removed, the ureter
returned to normal phvsiology and struecture

John V Goode and Louis A Kregeld (Dallas Tex )
studied the fate of the appendical stump m the dog
Apparently, the size of the tred inverted stump deter
mines the size of the resulting cecal pochet abscess, which
15 the chief objeetion to wmnversion of a tied appendical
stump Substitution of a catgut purse string for the usual

(°) Am. J Surc 61117120 Julv 194
(2) Surgery 13 956 9€3 June 1943
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abseess 1nto the free peritonenl eavity Severe colitis
developed 1 ome patient m whom a rescetion hnd
previously been performed In another patient, a
umversal enterocolitis developed after resection of an
extensive segment of the bowel lugh the 1leum It s
probable that the jejunum was nvolved at the time of __
the first operation

Distal ilettis 1s a surgreal disease, 1n most cases marl ed {
amelioration of symptoms may be obtamned by the sim

{\"fr:' bt )

Fig 122 (left) —Basting stitch being placed below crushing clamp holding
end of resccted bowel stitch s hemostatic and prevents soling
Fi= 123 (ri~ht) ——Basting stitch completed half Joop in process of formation,
(Goodman below )
pler operation of 1leocolostomy with exclusion, which so
far has not been attended by mortahty |
Techme —Henry I Goodman? (New York Polyelme
Hosp ) eompares the prineiples of exteriorzation and
direct anastomosis gives the respective advantages and
disadvantages of the Mikaliez Paul procedure and dis
cusses the importance of preoperative preparation which
forms the basis of modern colon surgery Continued
climeal experience 15 beginning to favor direct anasto

(7) Am J Surg 58 888 378 December 194
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eventual involvement of 1t by the acute granuloma may
cause appendical obstruction from edema with con
sequent early rupture and peritomitis

On the basis of 77 operatively proved cases of regional
leitis, Leon Ginzburg and John H Garlocks (3ount
Sizar Hosp, New Yorh City) stress the followmng
features

The surgeon must be certain that he 1s dealing with
the localized form of the discase This requires careful
ispection of the entire small intestine The bowel should
be dinided a good distance proximal to the diseased
segment It 1s mmportant to look for so called “stup’
lesions Ileotransverse colostomy with exclusion, per
formed through a left rectus incision with the patient
mn the Trendelenburg position, 1s recommended Visual
1zation of the various bowel segments 1s greatly stmplified
by this maneuver If resection becomes necessary later,
1t can be done through a right sided neision 1n a field
devoid of the adhesions which result from the first opera
tion It 15 not necessary to extend the resection to the
transverse colon Resection at the level of the ascending
colon 13 all that 15 needed Side to side 1leocolostomy 18
the safest type of anastomosis

The authors urge the preoperative use of the Miller
Abbott tube to serve both 15 a bowel decompressing agent
and as a method of rap:d orientation when extensive
adhesions render intestmnal topography diffienlt to
visuahze

Extension or recurrence of the disease will mamifest
itself within the first two years 1f 1t occurs The 7 fail
ures m 54 cases 1 which the short ciremting operation
was performed and the 3 failures in 23 cases 1n which
resections were done occurred withm that period There
were three deaths among patients who could not be oper
ated on by either procedure Two were due to extensive
retroperitoneal nfection and one to perforation of an

(5) Ann Surg 115 206 912 December 194°
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Finger mampulation to make certmn of the patency of the
anastomosis completes the operation (Figs 122-127}

The amount of contammation which has resulted
n suturing through the entire bowel thiehness apparent
Iy has not made anv materal difference as far as infee
tion 15 coneerned There 1s no important difference when
usmg this techme for colon reseetions The appendiees
epiplolca may offer some problem, but by earefully dis
secting them back and not too deeply, so s not to m

Fiv 128 (left) ~—Dlacing of horizontal mattress sutures approximates cut
ends of bowel over basting etitches on each end of bowel
Fig 127 (my

ght) —Single strand beinz pulled out note corresponding loop
Lecoming sm:

2ller With removal of both basting stiiches temporanly closed
ends of bowel will agam be vpen Technic of the aseptic anastomosis now
completed
Jure the underlying terminal artery, the surgeon can
easily dispose of thus problem This techme can be used
equally well with sill cotton nylon or fine chromieized
catgnt
The followmg advantages are clmmed for this techme
(1) The lateral locl ed statch 1s readily placed with the
mger surgical stitching instrument (2) This reten
tflon stitch effectively controls leakage and hemorrhage
rom the resected ends of the bowel (3) In certam
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mosis Goodman proposes that the term closed anasto
mosis be substituted for 1septic anastomosis and presents
a new techme of closed anastomosis

Trcrwic —A lateral locked stitch 1s placed with the Singer
surgieal shitching instrument a few mllimeters below the
clamp holding the reseeted bowel The beginning of the stiteh
18 not tied but 1s held 1n a fixed position by a small anchorng
hemostat When ths stiteh has traversed the full width of

Fir 124 (lett) —Deta 1 of half loop fixing stitches temporanly
Fig 195 (cight) —St ands 1 halflock stitch held as t action syture loop
and single sirand 6o arranged that entire basting stitch czm be removed
readily by p 1l g on smngle strand alone

the bowel 1t 15 temporarly fiaed by an incompleted half
locked stitch The crushed portion of the bowel held 1n the
clamps 1s removed hefore beginning the anastomosis so as to
reduce still further the possibility of infection 1 the suture
hine With the use of this retarng stiteh, the size of the r¢
sulting draphragm 1s extremely small After the mattress
utures have been placed the clamp 1s released from the 1
completed half loched stitch Pulling on the retention stiteh
1n the same direction 1n which 1t was placed removes 1t eastlv

PR
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Wangensteen describes a new operatnve techme for
use m the bowel obstruction problem aseptic decom
pressive suction enterotomy The prineiple 1s essentialiv
that of the Monks operntion but there are less trauma
to the bowel and reasonable 1ssurance of the procedure
being performed ascpticalls and without spillage The
mstrument used 15 built along the lines of 1n empyema
evacuating trochar (Igs 129 and 130) Whether the

Fig 1 8 —3ethod of stripping a distended segment of mmall intestine which
may be delivered onto the abdomnal wall prior to performance of enterostomy

I’Yrocedure will provoke shock remains to be determined
No evidence of shoch has been observed m the four
Ppatients 1 whom the method has been used

TECHNIC —This 15 shown 1 Figures 129 and 130 Tt 15 1m
portant that the segment of bowel mto which the trochar 1s to
be mtroduced 13 emptied effectually (Fig 128) before outures
are placed A no 22 F rectal tube 15 stiff enough fo be ad
sanced without difficulty into the dilated mntestinal coils The
t}i_ithcter bas multiple small perforations, not unlike the

enyon Pool metal abdomnal suction tube Nevertheless 1t
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situatrons 1n which accessibility 1s limited and crushing
clamps are placed with dafficulty, a double row of reten
tion stitches may be placed and the bowel transected
between them (4) Hardly any crushed tissue need be
turned 1 when making the anastomosis Thus imfection
m the suture Ime can be minimized because no dewital
1zed tissue will exist to encourage bacterial growth (5)
Because the stitch 1s sparing with the amount of tissue
1t requires for its placement, only a small diaphragm 15
formed at the site of anastomosis (6) This technic 15
applicable to various sized structures (7) The retention
stitch 15 readily removed without incurring tissue
trauma (8) The same instrument, by changing the
needle, may be used for malung the anastomosis and
closing the 1neision

Aseptic Decompressive Suction Enterotomy —Owen
H Wangensteen8 (Umiv of Minnesota) finds that despite
general improvement in results of treatment of acute
mtestinal obstruetion, surgical climes professing 2
special interest 1 the problem still report persstent
mortahty varying from 12 to 20 per cent Strangulat
g obstructions and late cases of simple obstruction
with great distentions contribute largely to this restdual
mortality There 15, however, a defimte mortality of
treatment which should be identified Too enthusiastic
rehance on suetion management contributes to mortality
of treatment Reduction i residual mortality must
come about largely through improvement of surgical
technies Aseptic surgical decompressions are mandatory
for success How a surgical tap of a distended obstructed
ntestine 15 done 18 equally as important as chorce of
procedure The experience of Wangensteen’s clinie with
nonwviable strangulated bowel suggests that primary n
testinal resection with obligue end to end anastomosis
the closed technie bemng used 1s safe and satisfactory
In a year, there were no deaths in mme consecutive pa
tients with nonviable strangulated bowel

(8) Surg Gynee & Obst 75 67569 December 1942
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of reducing distention so that the surgeon mav sce and deal
with the ageney whieh 1s eausing the obstruction

As distended loops of bowel are emptied, they are reefed
gently on the eatheter in the bowel, thus permitting adsance
ment of the catheter into more proximal reaches ot distended
mtestinal eolls When distention 1s essentinlly gaseous, ex
ternal pressure on the distended intestinal coils, combined
with snetion, suffices to effect decompression, when distention
15 largely fluid, gentle elevation or tilting of the cols will
cause fluid contents to run m the direction of the advanemg

E.'f 180 —Technic of aseptic decompressi e suction entesotomy 4 distended
o 2l colls. B intestnal Joop near conjectured mite of obstruction 13
vered and serremated between rubbe co ered intestinal clamps after bemg
gure 1 8 A purse string euture 13 placed and an

\yciion tra sserse to its axis made 1o bowel wall down to mu-oss C length
msion D trochar thrust into bowel and purse string tied T tube with

incigion

a vertically permits operator to make and break suction 1if
Jtestinal mucosa tends to cling to perforations i tube ‘Trochar accommodates
e gt 1ong Tectal tube  FPenrose drau  with glycenn m 1t facilitates
teenpolation of ve tal tube and prevents 80 Ing or spillage E _trochar in
Peratlon sectional view small perforations in catheter preclude bowel mjury
Tnto "l:" x'ucuon F intestinal trochar G closure of enterotomy ocpeming with
Do ae ‘e;i Halsted nattress sutures of fine &1k after obstructive agency has
trohoralt With H_intestinal esacuation ty muld suction appl ed to intestinal
volumetric reduction by intestinal evacuation permits determination
of nature of obstructing mecbanism
<
11:1051013 tube The catheter mav be withdrawn from the bowel
drama vanced 1 the other direction 1f desired The Penrose
b gverlymg the no 22 F suction tube (Figs 129 and 136)
ofe:hu €5 contamination of the surgeon s hands on withdrawal
l‘mmeftulm Mineral o1l (or better glycerm) in the Penrose
acthitates mampulation of the suction tube wathmn 1t
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may be necessarv to break the suction at intervals to obwate
plugging of the holes 1 the tube by intestinal mucosa Wan
gensteen uses the ordnary bedside two or three bottle water
siphonage apparatus to secure suetion, but & Sprengel water
pump will do A muld source of suctron appears most effiea

steot cson

Fig 1 9 —For levend see Firure 130

cious In contradistinetion to the Monks Moynihan maneuver,
practically all the manipulation concerns loops of bowel which
have been emptied by suction Monks devised mtestinal evaca
ation to wash out foxic material from the distended bowel
T\ angensteen uses intestinal evacuation with the sole purpose
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was adoutted with marked abdominal distention, severe cramps
and vomiting Roentgen examination revealed marked small
bowel distentton Tor the next six days repeated attempts
were made to pass the Miller Abbott tube, but when 1t reached
the midportion of the stomach 1t was deflected to the left,
even when the stilet was used He was behiesed to have a
promunent vertebral column responstble for the deflection With
this 1n mind, the deseribed methiod was used, and m four hours
a free return of thick, green bile was obtaned In six hours
the tube was well along the small bowel Symptoms ymme
diately subsided, abdomen decreased in errcumference from 74
to 67 em (around the umbiliens), and m eight hours he was
ashing for food, which was taken awidly and without distress

In 12 hours ke had a large normal bowel movement, the first
i 8 days

Progress was rapid ang uncventfn!, the tube was removed
the end of the first day, and m five days be was discharged
feelng well He had a general diet and passed formed stools
daily during the last three days in hospital

Terminal weostomy n ulcerafive cohitrs —Ddlany pa
tients with 1diopathie ulcerative cohtis respond satis
factorily to well planned and prolonged medical treat
ment No speaific therapy has been devised, and success
of a partieular remedy, such as sulfapyridine, sulfa
guamdine, Bargen’s serum or antidysenteric serum, 1s
1o proof of 1ts specifiesty Indications for operation are
Qiffieult to define, because the disease 1s 5o protean n its
mamfestations and m the way 1t responds to orthodox
and other types of treatment Nevertheless, surgery seems
wmdicated when effizent medical treatment has failed to
cure or produce relief, and when certain complications
have oceurred, such as subacute perforation or abseess
fistula siuses, obstruetion massive hemorrhage or
polyposis, or when the possibility of malignancy ean
not be exeluded The first group 1ncludes patients who
(:0 1ot respond to the best continuous medical treatment

or s1x months and ambulatory patients with chronie 1
volvement who are totally incapacitated three months or
more each year

Rodney Maingott (Southend General and Royal

) Tancet 21911 4 Ay 1 1040
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David Metheny and Lewis R Hutchins® (Seattle)
recommend use of gravity and the Wangensteen isp when
Maller Abbott sntubation fails The Wangensteen tip
gves the desired additionsl weight and the Trendelen
burg position allows the tip to pass somewhat down as
1t travely through the pyloric portion Sims’s posttion
overcomes the anterior bulge produced by the vertebrae
and large retroperitoneal vessels The combmed effects
of these positions place the-distal portion of the stomach
m 1ts most dependent position, which 1s also useful when
using the ordinary Miller Abbott tube

Tecanic —For the difficnlt ease the stomach
1s first deflated and thoroughly irngated with
warm 5 per cent sodm brearbonate solution
through a Levin tube After the contents have
returncd clear four to five munutes, a Mller
Abbott tube with & Wangepsteen tip (Fig 181)
instead of the nsual metal tip, 1s passed with the
Levin tube still in the stomach If the nares are
small, 1t may be necessary fto pass the tube
throngh the nose and out of the month befor¢
the tip 15 attached Then the tube 1s swallowed
to the “60" marh Patient 15 then placed m the
nght Stms positron and the foot of the bed ele
vated 10 1 The Levin tube 13 carefully wih

Fig 131 drawn, and for the next two hours the patient

18 given at least 2 qt warm wster to dr
suction beng mamtained conhnuously on the Miller Abbott
tube At the end of this time he swallows the tube to mdwa¥
between the “60’ and ‘75’ marks He drmnhs warm water
1 qt, for another hour then swallows the tube lo the “76
magk. He drinks for another (fonrth) hour and fluoroscop¥
18 done

The tip wall then be 1n the third part of the duodenum At
ths time 20 ec ar 1s placed mn the balloon and the air ntake
elamped tightly The bed 1s placed n the horizontal position
The pattent may now he i any comfortable position dunng
passage of the tube through the small bowel For this part
of the procedure the accepted method of mflation of the bal
loon 1s adhered to Care should be taken that the patient does
not Lie on the inbe

Case 1—Man, aged 76, with proved tuberenlous pentomtr,

(8) Weet. J Surg 50 618619 December 1942
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drawn together around the projecting ileum so that ifs feed
g blood vessels were not compressed or caught up n any
stitch The 1leum 1tself was not sutured to the peritoncum
sinee & fistula 13 apt to result even when such sutures are
introduced cautiously and take up only small ites of the
seromnscnlar coats of the intestine The tension on such an
choring sntures may be great, with the result that they may
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f‘xg 13 —Terminal transwerse or divided fleostomy with implantation of
imba of th {leum nto separate incis ons m sbdominal wall. Note method of
anchoribg divided mesentery to panetal peritoneum this prevents prolapse of

intestine and safeguarda against possibility of intestinal obstruction

cut out or lead to a localized area of gangrene, to snbsequent
perforation aed peritomtis or to spreading suppuration in
the layers of the abdominal wall The wound was closed
snugly about the ileum, which was made to protrude about
2 1 beyond the sutured mewsion After removing the clamp
on the proximal ileal hmb, o rubber tuhe about the size of an
index finger was mtroduced into the intestine 34 i and
stitched 1nto position with a purse string suture of strong silk.
The wounds and an area of surrounding abdominal wall were
finally protected with wide sheets of flamed elastoplast

The patient made an ummnterrupied recovery As the anthor
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Waterloo Hosp ) 1s convinced that the operation of
choiee 18 terminal 1leostomy, preferably with implantt
tion of proxmal and distal 1leal himbs 1nto separate
mneisions m the abdommal wall Such operations as ap
pendicostomy, cecostomy, ete, which were used to arn
uate the large bowel, have now been more or less aban
doned He descrbes a case of 1diopathie ulcerative colitis
which was successfully treated by terminal ileostomy,
folloved a jear later by restoration of intestmal
continuity

TecyNic —Under cyclopropane anesthesta a vertical it
ason 3 n long was made over the lower half of the nght
rectus muscle at junction of inner and mddle third, starhing
below and shightly to nght of umbthens The musele was
spht 1n hine with ats fibers, the peritoneum was opened and
cach margin was piched np with hemostats and yetracted, the
last 2 ft of the 1leum was drawn to surface of abdomen
No exploration was condueted nor was the colon palpated to
detect the extent of the disease lest mfection be dissemmated
mto the general peritoneal cavity The 1leocecal junction was
1dentified, and as the last few inches of the ileum were 1
volved m the inflammatory process a portion of the 1ntestine
about 10 in from the 1leocecal junction was selected for the
1leostomy After 1dentifying the lower reaches of the 1leoceeal
artery, the ileomesentery was cautiously incised vertically o
each side so that two or three of the arching blood vessels
could be 1solated tied off i two places and divided, thas
allowing a fair degrec of mobiity when the nfestine Wwas
transeeted with an electrie cautery Through a small stab
wound, made at the outer border of the right rectus muscle
slightly above the upper margmn of the first mesion, a pair o
curved artery forceps was passed to clamp the distal Mleum
Another hemostat was then applied through the orgnal
musele sphtting mersion beside 1t on the proximal 1leum, ab
the bowel was cut through with a cautery The distal 1leal Limb
was umediately Withdrawn through the stab wmeision and the
shin edges were approximated with one or two nterrupted
sutures of fine silk The bowel was not stitched to the parzetal
peritoneum as the clamp was left i situ for five days, durn,
which time the gut had opportunity to become firmly fixed
to the small abdominal metsion The proumal or funchionng
Jleal Iimb was rmsed and the free edge of the mesentery was
sutured to the under aspect of the peritoneum (Fig 132) The
margins of the perttoneum and rectus musele were then loostlt
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drawn together around the projeching ileum so that ats feed
g blood vessels were not compressed or eaught up 1n any
stiteh The ilenm atself was not sutured to the pentoneum
since a fistula 1s apt to result even when such sutures are
troduced cautiously and take up only small bites of the
seromtsenlar coats of the mntestine The tenston on such an
chonng sutures may be great, with the result that thev may
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fl’;‘fb'l:f gTermfnal cranmerse or dinded fleostomy with fmplantation of
anchorng drvl ;&m !;rex!!:n ::p:lne inful(;ns lrr’l‘lbdomhul wall N«:!e mimod o:
Uiesiine g psente T ‘:z.—x‘?n; :u pehn(lmeun; this preven + prolapse o
posaibility of Intestinal obstruction
¢ut out or lead to a localized ares of gangrene, to subsequent
Derforation ang pertomtis or to spreading suppuration in
sn‘;ﬁiayers of the abdomunal wall The wound was closed
5ugly about the ilenm, which was made to protrude about
;nmlh:wyond the sotured incision After removing the clamp
s g;onmal 1leal limb, & rubber tube about the size of an
ehitched ger was introduced mnto the intestine 34 i and
he v 1nto position with a purse string suture of strone mlk
R unds and an area of surrounding abdomnal wall were
Thy DProtected with wide sheets of flamed elastoplast

¢ patient made an uninterrupted recovery As the author
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does not consider 1rmgations of the colon of any appreciable
benefit 1 this disease, he made no use of the distal leal fistala
for this purpose Follow up during the next 12 months showed
that the patient gamed weight and that there was no dis
charge of blood or mucus through the anus As she was anxions
to have the 1leostomy closed, she was readmtted for further
myestigation a year after the terminal ileostomy The difficult
problem 15 to deeide whether or not the cohitis ean be regarded
as healed

The patient had lready gamed 19 1b, looked well, was not
anemic and had no discharge of blood, mueus or pus per
anum, on sigmoidoscopy the mucous membiane of the ree
tum and lower sigmoid eolon appeared normal and there was
no evidence of contraction of the bowel Two liters of nornal
saline was injected 1nto the eolon 1nd retamned for a few mm
utes After this was expelled and collected, the flmd was
centrifuged and the precipitate examined microscopreally Mo
pus cells or red blood corpuscles were found Barmum enema
Xray examinations of the excluded colon were then carred
out, immediately after washing out the large bowel with salt
solutton and after a quantity of ileal feees had been njected
through the distal or nonfunctioning ileostomy In the first
sertes the whole colon looked tubular and econtracted—lead
ppe colon—and the usual haustral marlings were absent,
while 1n the second series haustrations were present through
out the large gut which although somewhat spastic and
table, did not appear to possess an unduly narrow lumen 1n
any part of 1ts eourse

The final test eonsisted 1n introduemeg certain
nto the ecolon through a eatheter passed nto the distal ilex!
stoma to aseertan what the colon could tolerate The following
were mjected mlk albumun water oatmeal gruel and then
diluted ileal feces The feces which were dincharged through
the proximal ileostomy were collected and at first diluted
with water then gradually made stronger until eventnally the
whole of the ileal discharge was introduced into the colon un
diluted Tleal contents were well tolerated in the colon the
bowels were evacuited once or twice a day, the stools bemg
well formed and contamning no blood or pus As there were
no siems of a flare up of the active process after severil davs
of testing and traimng the large gut, 1t was deaided to rejoin
the divided ileum

Under endotracheal gas oxieen ether anesthesia both 1leos
tomy stumps were dissected from the abdominal wall, invagr
nated and closed and as the distal imb of the ileum was
atroplied and somewhat sclerosed 1t was amputated about
1 1n from the ileocecal junction the ﬁﬂ‘ll{lp of the 1leum bemng

Yoot
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vagmated nto the capicious cecum through the 1leaceeal
lvx;lvg, and tno purse ctn)n,f,: cutuies of stk were used to close
the defect 1n the ceeal wall The appendix was long and tor
toous snd contmmned many feealiths It was thercfore am
patated and 1ts stump 1nvagnated with a parse stning suture
The tlenm which Was prepared for anastomosis was then
Jomed to the antertor aspeet of the cccum and an wopenstal
tic sde to side anastomoss was fashioned with the ud of
enterostomy (damps The abdomimal mesions were Approvy
mated n layers and the wounds sealed off with adhesne
plaster 1mpregnated with sulfamlamde The wounds healed
well, the bowels acted without enemas or aperients on the
fourth postoperative day, and after that there were one or
twa daily evaeustions while the patient wos 1n the hospital
She was well 1 every respect one year later

VERMII'ORM APPENDIX

Carl A Wattenberg and Peter Heimnbecl e13 (Wash
wmgton Yo ) report that during the past four vears at
St Lowms Childrens Hospital the mortality from acute
appendicitis and 1ts complications has heen reduced
from 789 to 22 per cent There were 223 appendec
tomzes or operations for appendicitis, with five deaths
No deaths occurred following operations for acute un
ruptured appendicitts recurrent unruptured appends
ehis or acute appendiertis with local perstonitss The five
deaths resulted from appendicitis associated sith dif
fuse perttomtss There were 32 cases of this tvpe
making the mortahity rate 15 6 per cent During a pre
vious period, this rate was 38 per cent

Durin,, 1940 and 1941 there were no deaths from ap
pendiertis or 1ts complications It was during this pertod
that the new principles governing treatment of appen-
diettis were first used unfailingly The mproved results
are aseribed essentially to early removal of the appen
diz, mtensive 1nd well directed pre and postoperative
eare and adequate use of sulfonamides before and after
operation

13) Surrery 1% 76 583 Qctober 1947
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Keith J B Davist (Tamworth, New South Wales)
describes a case of appendical abscess with unusual
symptoms

Child, 15 months, vomited and was fretful, but exammnation
revealed no abnormality One week later, 1t had melena, fem
perature was 994 F, pulse 120, respirations 24, but examt
nation was again negative Melena recurred the following
day An attempt to giie a barium enema failed. General con
dition was still fair, but the cluld was begmmng to look
exsangmnated It was decxded a bleod transfusion should be
Ziven

At laparotomy, two fingers were imserted through a small
mdhine 1neision, and no mass was palpable, but as the fingers
were exploring the nght ilime fossa thick pus welled up
The lesion was then recogmzed as appendical abscess, and 8
tube was placed m the right thac fossa through a stab woond
Sulfanilamude powder was dusted 1nto the peritoneal canty
The wounds were closed with catgut and silkworm sutures
and the patient returned to the ward in a poor conditron

Meanwhile attempts had been made to give the hlood trans
fusion, but they were unsuccessful in absence of veins, even
though four attempts were made Subsequenily blood was
given mtramuseularly into the buttoeks, for its wron value

Three days later, as httle discharge was corung through the
tube, 1t was removed For two days a grayssh discharge
small quantittes continued to ooze from the stab wound The
same day blood was agamn discharged from the rectum This
contmued at mtervals for seven days sometimes the blood
was mrxed with feces, but was always dark The only measure
found effective to control hemorrhage was barum solniion as
used for opaque enemas Eight days after removal of the
tube there was some blood stamed discharge from the stab
wound This was bright, 1n eontradistinetion to the darh blood
coming from the rectum This was succeeded by feeal dis
charge through the stab wound, which persisted for 25 days
Dunng the early stages of fecal discharge <ome eonshipation
was present but eventually the bowels opened normally and
the stab wound then healed

The interesting feature 15 the unusual symptom of
severe and repeated melena and hemorrhage from the
wound after establishment of the temporary fecal fistula,
this indicates that a large vessel must have ruptured
from the submucosa into the lumen of the cecum, thus

() M J Avstralis © 70 Sept 19 1942
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causing the melena When dramage was established,
blood passed from the cecum to the abscess cavity and
out through the stab wound

A case of infectious nonspecific granuloma of the ap

pendiz 15 reported bv Aaron N Gorehh5 (New York
City)

Bov 9%, kad pamn 1n the mght side of the abdomen for
fonr days, starting suddenly in the pit of the stomach with
ont nausea or vomtng and later localized 1n the nght lower
quadrant On palpation an rregular and indefinite mass was
felt at times 1n this quadrant, and dizenosis was acute appen
diatis At operation, 2 reddencd and mflamed mass adherent
to appendix and cecum was carefully dissected from the
cecum up to the base of the appendix and removed with the
latter The mass looked lihe a mucocele of the appendix The
cecum was greatly congested and hypertrophied at the site
of adherence The abdominal wall was closed 1n layers Post
operative course was uneventful

The specimen the size of a walnut, showed remnants of
the appendix The rest of the tissue consisted of inflamma
tory connective tissue with areas of polynuclears and round
cell exndate with some phils D
around an infected appendix

was gr:

Infectious nonspecific granuloma 1s far more frequent
than the Literature suggests However that of the appen
dix 15 uncommon 1 adults and extremely rare m cmt
dren It occurs in children regions other than the
appendix 1leum and colon bael genital organs and
abdomunal muscles Granulomas of the cecum or ileum
following appendectomy have been reported This con
dition 1 drectly due to a low grade infection, causing
impairment of the circulation, followed again by a low
grade mfeetion In either case there 1s an inflammatory
reaction characterized by pecrosis and a reparative

gmcess acting and reacting, with a gradually inereasing
l:;}dmg up of an mflummatory mass until a granu
a

P Teachmg even the size of a cocoanut has formed
cclilislonally the reparative process predommates early,
witl constrieting or stenosing granuloma

(5 M Rec, 155 519 5°1 December 1947
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Appendicitis, diverticulitss, uleers 1 the stomach or
mtestines, foreign bodies 1 the bowel lumen or wall,
or Iying 1n the abdomen, splinters penetrating into the
abdomen ete, may be the nucleus for an infectious gran
ulomt Traum1 1s 1 frequent eause, especially trauma
which results 1 4 tear of the mesentery which allows
foreign material to remam 1n the abdominal cavitv or
undiagnosed and nonfatal perforation or laceration of
the intestinal wall Extraperitoneal inflammation mav
spread to or involve the gastro intestinal tract and form
a granulomafous mass

When the appendix 15 the source, 1t 1s buried mn the
cecal wall, 1 the terminal ileum, and forms part of the
mflammatory mass Ixtension of inflammation 1s by con
tigmty, manly pericecal, with involvement of sub
serosal tissue The submucous laver of the gut does not
appear to be involved Occaswonally tiny abscesses be
tween appendix and cecum will be uncovered when the
former 1s mobilized, and fistulas running imnto the cecum
miy be found This type of leston 1s quite common, its
true nature s not usually appreciated, and resection
15 rarely performed The appendix and ceeum show
marked submucous thickening, edema and fibrosis the
appendix participating simply as a component portion
of the segment of gut

These conditions produce a few vague mndefinite symp
toms or no svmptoms similar to chrome appendicitis
Perforation of the appendix in cases with tumors of
that organ 1s rare Symptoms are those of loeal nfee
tion, bowel obstruction and eonstitutional reaction
Pam, tenderness rizidity and a mass are often present
Jocally Intestinal obstruction occurs if the tumor en
croaches on the bowel lumen Constitutional reictions
nelude fever leul ocvtosts and loss of weight Diagnosts
1s rare except at operation or necropsy Often diagnosis
35 earcinoma syphilis or hvperplastie tuberculosis of
the bowel More rarelv they have been confused with
amebie disease actinomveosis and bilharziasis
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Treatment 15 surgieal remotal Sometimes simple sur
meal exposure of the mass, drunage or a side traching
operation of the intestines results in disappearance of
the tumor Loeal removal, 1f possible, 1s advisable exeept
when pus 15 present, here dramage 1s requred If
bowel obstruction 1s found, enterostomy or entero
enterostomy 1s recommended

No tumor of the gastro intestinal tract, considered 2t
operation as malignant and inoperable, should be aban
doned without first obtuning 2 small section for biopsy
and without trying to remove 1t, 1f possible This will
prevent the fatal prognosis of careimoma when the pa
tient has only granuloma

[It hould be recalled mn this connection that the important work
of W I VMayo on diverticulitis of the sigmord had ats ongin 1n the
fact that he resected the sigmoid of another surgeon in the belief
that the le 1on was M d of the
ab ence of carcinoma and 1instead of the presence of chronic in
flammation onginating 1 a diverhculum resulted m putting ths
condition on the surgical map —Ed ]

Carcinoid Tumor of the Appendiz—Review of the
Diterature reveals that whereas carcinoid tumors of the
stomach small intestine and colon are frequently classed
as malignant, ssmilar tumors 1n the appendix are re
garded as essentially bemign However, 16 metastasizing
appendieal eareinoids indieate that these seemingly 1nno
cent neoplasms are capable of widespread dissemina
tion Richard A Hopping, Maleolm B Dockerty and
James C Masson® (Mayo Clime) report a case with
mamfest malignancy and extensive metastatic nvolve
ment of the right ovary, heretofore unreported

Woman 47, with weakness, hematuna and pam 1n the back
for five vears had had exploratory laparotomy at 26 and
right nephrectomy for tnmor at 41 Appetite had remained
good and there had been no notieeable werght loss Essential
I"osxtxve obeervations were hmited fo the lower part of the
abdomen, m which palpation revealed a sense of resistance,
¢ pecially on the nght where tenderness was eherted on pres
sure There was questionable dulness to pereussion below the

(8) Arch Sor= 4561 ¢ October 1942
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umbilieus Bimanual pelvic and abdomunal examimation dis-
closed 2 tender mass n the nght adnexal region, not freely
movable and not to be separated from the body of the uterus,
which with the cervix was displaced to the left Rectal exam
nation disclosed no mtrinsic disease but confirmed presence
of a semufixed tumor I the pelvis

Cystoscopie exammnation revealed granular urethntis and
moderate cystitis Pyuriz and bacilluna were present Retro
grade urograms revealed an essentially normal left kxdney and
ureter The right ureteral stump showed a filling defect which
suggested pressure from without by an invasive mass

With provisional diagnosis of malignant ovanan tumor,
laparotomy was performed through a low mdhne meision
The appendix was adherent over the nght brim of the pelns
and contained a yellowish tumor 3 ecm in diameter There
was also & malignant sohd tumor of the might ovary exten
swvely adherent to surrounding structures The mght ilac
lymph nodes seemed grossly mnvolved There were 4 lemon
sized cyst of the left ovary and multiple fibroids of the uterus
Operation was completed with dissection and removal of the
right fallopian tube, ovary and sppendix The left ovaran
eyst was enucleated Ihac lymph nodes were not removed be-
cause of danger of tearmg into the large thac vessels to which
they ygretgensels:_ adherent Biopsy of one node was made to

o loore d

The patient returned home mn 24 days, after a course of
roentgen therapy
The distal half of the appendix was bulbous and almost
completely replaced by a yellowish tumor nodule, 4X3X2 em
The right ovaman tumor was firm, yellowish brown and en
lated, 10 em m d with many roughened adk
wistble externally Its appearance was wholly unhke that of
any ovaman neoplasm ever exammed by the authors, and
metastatic carcinoid was considered The left ovanan cyst had
the gross appearance of a dermoid cyst Microscopie secitons
from the appendical tumor revealed typical picture of ear
cmord Cellular uniformity, relative lach of mtosts and df
ferentiation into glandlike structures were typieal of grade 1
lesions (Broders) This lesion was a widely metastasizing
d, yet the pretures could be transposed
verbatim to deseribe most of the so called bemign examples
Microscopie sections from the mght ovary and iliae lymph
node presented pictures in most detals exactly sumlar to
those of the appendical lesion

In 1939, Porter and Whelan reported 84 carcinoids
(028 per cent of surgically removed appendixes) Car
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anoids were twice as common 1n the appendix as 1n the
small bowel, and elsewhere 1n the gastro intestinal tract
they were found (an decreasing order of frequency) n
the stomach, gallbladder, duodenum, Mechel s drverticu
lum (af present), cecum and colon In 1938, Gnassi re
ported 5 carcinoids of the appendix 1n 4,224 surgieal
specimens In 1936, Jones deseribed six caranoids of
the appendix, all 1n the distal portion, nione had metas
tasized He cxpressed the opimion that they occurred
five times as commonly 1 the appendix 19 10 the small
bowel, where according to the literature, 30 per cent
were multiple In 1940, Schuldt reported that ordimary
adenocarcinoma of the appendix had an nerdence of
0027 per cent, as compared to an mcidence of 0216 per
cent for carcinoid of the appendis The authors have
found 1t fairly common, occurring once in about every
200 surgieally removed appendixes (05 per cent) In
50 per cent of cases, the tip of the appendix was the
site of origin Most common 1n the appendix, carcinoids
were found 1n decreasing order of frequency m the 1le
um ceeum, jejunum, colon and stomach

The tumors are found among patients from chldhood
to senthty No predilection according to sex has been
noted All three merm layers have been variously con
sidered to be the source of the tumor cells or their ante
cedents Probably most widely accepted now 18 the eon
cept of entodermal origin It seems that carcinord tumors
are of glandular origm and are possibly derived from
the argentaffin cells of the mtestme

In various reports, mcidence of invasion and meta
stasis 1n carcinoids of the small bowel 13 set at 20 to 25
per cent of the cases When n the stomach and large
mtestme, almost all are deemed mahignant Clinreally,
the highest percentage of malignancy of caremnoid of
%m appendix was reported by Raiford (59 per cent)

athologreally, serosal involvement 15 common, but met
astasis 13 rare 'When 1t occurs, it 1s usually local m
mesenterie fat, regional 1ymph nodes and rarely, hiver
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Although the authors believe these tumors are adeno
carcinomas grade 1 (Broders), they do not thinh that 1t
would be wise to discard the designation “caremmd”
Diagnous of grade 1 adenocarcinoms (earcinord) ap
pears to be accurate, to designate 1 speaific entity and
to separate 1t from the ordinary tvpe of adenocaremoma
which has a somewhat worse prognosis

Enterobius Vermicularis 1 the Appendix —Varions
studies on 1meidence of this parasite 1n the appendix
smee Still’s report 1 1899 have shown wide vamation
Early reports i the Ameriean hterature show an el
denee of less than 1 per cent In 1925, Harms and
Browne found 182 per cent of 121 appendives mnfested,
and figures given by other American mnvestigators have
ranged between these extremes .An even greater vara
tion 1s found mn the foreign literature Therefore Jobn
R Schenlen and Emma § Moss7 studied merdence of
the parasite 1n 1000 surgieally removed appendises at
Charity Hospital New Orleans using a standardized
procedure, as adopted by parasitologists Tlis requre
ment has not been sufficiently emphasized In most it
stances method of exammation used was not diseussed
but when noted 1t usnally consisted of erther gross ex
amination of the content or microscoprc examination of
the tissue section In a few instapces howeser, these
methods were supplemented by mieroscopic examination
of the content

Age and sex neidence of appendical nfectton by
Enterobius vermicular:s is emphasized 1n most available
reports, but 1n none, so far as ean be determmed 1s there
a comparative survey of incidence m Negro and white
patients In addition onlv one paper on the importance
of searching for the male form of Enterobius vermicu
laris m the appendix could be located

Teemyic —Following gross examination of fhe apperdis

and 1ts content, the complete content was delivered mto 3
test tube and thoroughly emulsified m water In the first 600

{7) Am J Cin Path 17 509 1 Ocdtobr 194
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1

a2 b was ecentnf d for one
xcm:v:te(g?gl?oult)ssﬂcr;;m , after which the supernatant flud
was discarded In the Tomamning 400 cases (group 2), the same
procedure was used cxeept that eentrifugalization was re
peated until the supernatant flnd was clear A clean sediment
way thus assured which lent itself better {o mueroscopie ex
amnation Value of repeted centnfugalization 1s apparent
m the results

In both groups the entire sedhment was transfersed to shdes,
and cover shps were applied Lach author cxamimned every
preparation from all specimens, and the various forms of the
parasite were 1dentified Presence of any form of the parasite
was eonsidered positive for Enterobius vermiculars

Infestation with Lnterobius yermieularis was found
m 233 per cent of all the appendizes, 421 per cent
from white women and 38 3 per ecent from white men
were 1nfested (group 2) and 101 per cent from Negro
women and 12 8 per cent from Negro men (group 2)
The findings 1 group 2 are regarded as more aceurate
than those 1 group 1 because of use of the 1mproved
method

E Kuwtunen Chbaum and £ 3 Morgans (Toronto)
have examined 100 surgically removed appendixes from
ehnldren aged 8 months to 14 years and found Enterobius
vermiculaiis i 34, wncidence being 40 per cent among
43 girls and 29 per cent wmong 55 boys No correlation
was found between presence of the parasite and appen
diettis, the parasite occurred mn 27 normal appendixes,
and 1n 5 cases of acute 1 of chromic and 1 of acute and
chrome appendieitis The most pinworms, 200, were
found 1 the normal appendix of a @mrl, 5 Ova were
found m six appendives apparently released from the
dead atrophied pmworms The eggs were m the early
sta.e of development Fecahths were found m 11 acute
appendixes and 1 normal organ

Duagnosis—N € Stevenst (Walpole N H) finds
ausculiation of the gbdomen raluable n diagnosis of
acule appendicitis At the bezinming of an attacl the

(#) Canad Tub T alth J 33 340343 Jul 194
() Am ) Srx €036530 June 1043°
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peristaltic rate 1s usually inereased As inflammation
progresses, peristalsis diminishes When the outer coat
of the appendrx becomes involved, peristalsis ceases
altogether and the abdomen becomes silent Stevens has
never seen a case of icute appendieitis at or near the
time of rupture with a noisy abdomen Cessation of
perstalsts seems to depend on infection or rritation of
the peritoneum In cases of retroceeal appendiaitis, per
stalsis does not cease entirely, but becomes faint and
mufiled, which can best be described as “scratehy ” Not
all silent abdomens are due to peritoritis In some cases
of acute indigestion there 1s spasm of the pylorus which
seems to affect the motility of the gut In this eondstion
no sounds are heard over a considerable pertod

[The 1mportance of auscultation of the abdomen in the dizgnosis
of acute sppendicitis and pertonitis was_ stressed for many years
before his death by John B Deaver —Ed ]

Hyperesthesia of the Posterior Peritoneum (Obgeciie
Pain) wn Appendicitis and Other Visceral Leswons—
Rafael Capurro® (Montevideo) noted in a series of
chrome and acute appendicitis cases with little or no
spastieity of the abdominal wall that deep palpation of
the region of the 1liae muscle just mternal to and above
the crest of the anterior iliac spine provohes a pam that
18 quite locthzed This painful reaction 1s completely
mdependent of the position of the appendix, facilitates
diagnosty and 1 certam cases determrmes 1t, and disap
pears after mnjection of 1 per cent novocan into the
meso appendix

Considering the possibility that lesions of other organs
might 1mduce hyperesthesta m other regions of the
posterior abdominal wall Capurro found that mn sal
pmgo oophoritis and epididymtis the zone of hyper
esthesia 1s on the body of the first sacral vertebra near
the sacral wing, 1n lesions of the stomach, duodenum and
gallbladder on the bodies of the lumbar vertebrae at the

(5) Aan Surg 117 735 739 May 1943
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level of the umbilicus, and 1 Jadney lesions on the 1lac
crest at anterzor axillary line lateral to the ureter

The question of the scat of pain was settled in three
patients with 1ppendicitis operated on under loeal anes
thesia The peritoncum was freed from the 1hae musele,
and digital pressure on the muscle induced no pamn,
whereas compression of the peritoneum between two
fingers provohed the pamnful reaction wlich, m turn,
was ehiminated by novocain mfiltration of the meso
appendix The explanation hes in the fact that the
parietal peritonenm 1s mmnervated by the spinal nerves
In a lesion of the appendix, the visceral afferent nerves
convey 1mpulses to the spmal cord and connechions are
made with efferents to the eleventh and twelfth thoracic
segments whieh are those involved m the innervation of
the parietal peritoneum covering the iliac muscle Injec
tion of novocain 1nto the meso appendix ehminates the
reflex at 1ts source

Climeal application of this test has been made m 200
cases with 1 faillure The negative result mght be re
lated to a retraction of the peritoneum toward the mid
line found at operation

Tt must be realized that the deep palpation test 1s not
possible 1n obese and neurotie patients and 1 those with
hypersen51t1v1ty of the sympatheties It appears that
the hyperesthesia of the posterior parietal perrtoneum
1s more persistent than that of the anterior wall and 1s
therefore maimtaimed 1n lesions of long standmg

Techmiec —Arthur F Bratruds (Mmneapohs) dis
cusses nonclosure of wounds wn acute appendicitis and
the use of the Gibson Mihuliez tampon on the basis of a
review of 339 cases of the disease Treatment should be
wdviduahized and Ochsners old dictum that after 48
hours all patients with appendicitis should be treated
by conservative measures should be abandoned Most
such mdividuals should be operated on as soon as possi
_—

(8)  Minnesota Med 26 651 655 Julv 1943
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ble However, when a patient 1s seen late and rectal ex
amination shows an abscess m the culdesac, dranage by
rectum should be instituted and an interim operation
performed, as the mortality rate with this procedure 1
practically n1l In a fulminating ease, 1t 1s better to re
move the 1ppendix and use 1 McBurney 1neision with
nonclosute of the wound plus rubber tissne drams or 2
Gubson Vil ultez tampon wluch should be remosed from
the second to the fourth day Drams after this period
are of no value except to drun 1 limited aren If a right
rectus nerston 15 used a Gibson Mikuliez tampon 1s 1n
dicated If such a tampon 15 not avaulable, a rubber
glove ean be used m 4 sumilar manner Mueh too little
attention has been pud to the
recogmtion and treatment of acute
appendicitis with peritonifis or ab
seess by the methods mentioned
The mortality rate can be lowered
by nonelosure of the wound and the
use of 1ubber druns or a Gibson
2l uliez tampon  besides there 18
Fir 133 —Distrbuton never anyv 1nfection, phlegmonous
of holes : °
mfiltration or sloughmmg of the
tissues unless they have been traumatized There 15 Iess
postoperitive pain convalescence 1s smoother and the
danger of evisceration and hermia 1s no greater with this
method than when the wound has been sutured
Mersop —The Gibson Vlikuliez tampon eonsists of an outer
enveloping laver of dental rubber dam or gutta percha 1220
m square depending on size of the cavity The rubber dam 18
folded i the form of 2 cornucopia 1ts apes 1y cut off so S
to leave 2 hole of about 1 em 1n diameter, and simlar arcas
on the sides are eut out 1 or 1% in above And apart as shonn
m Ficure 133 When the dran 1s mserted nto the abdomnal
cawity, the mdev finger 1s placed at ats apex and carnd to the
bottom of the cavity The edges of the yubber dramn are then
spread ont and gauze strips are packed into the dramn so that
the mte-tites are held away from the wound edges The gauze
15 remosed m 24 to 48 hours and the entmre drain 1n 72 hours
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By tlus time there 15 o well walled off ety with wide open
dramage and with the omentum and bowel held away from
the wound cdges

[Tt 1s mnteresung to read that this old procedure 1s sull beng
ued The editor was of the ommon that 1t had gone with the
hor e and buggy —Ed.]

Robert A Wise! (MC, USA) solves the problem
of troducing sulfamlanude crystals into the peritoneal
cavits high in the right
lumbar gutter or low m
the pelvis through a Me
Burney 1ncsion by the
following procedure The
gauze paching of 1 aiza
ret dramn 15 pulled back
from one end for 2 m
and erystals are poured
mto this end of the drain
A sponge forceps 1s ap
phed to the open end of
the drain to hold the
crystals m place (Fig
134) After the dram 15
serted 1nto the desired
locality, the forceps 15 re
moved The erystals leave
the end Df the draln and Fie 134 —Clearet dramn with pauze

packing pulled backh and sulfamla
are dispersed over the  mde crystals m end of dramn Sponve

forceps holds crystals m place and
adjacent tissues By this o sets in introdue ot d am mnto 30
one maneuver, sulfamla sired location

mude 15 ntroduced where 1t 15 most needed and the site
15 also dramed

—_—

() J 4 3% A 191666 Feb » 1043
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ble However, when a patient 1s seen Jate anad rectal ex
amination shows an abscess m the culdesae, dramnage by
rectum should be mstituted and an interim operation
pertormed, as the mortality rate with this procedure 1
practieally ml In 2 fulmmating ease, 1t 15 better to r¢
move the appendix 1nd use a McBurney inession with
nonclosure of the wound plus rubber tissue dramns or 2
Gibson Mrhuliez tampon which should be removed from
the seecond to the fourth day Drams after this period
are of no value, except to dran 1 limuted aren If a rght
rectus mesion 18 used 1 Gibson Mil uliez tampon 1s 1m
dierted If such a tampon 1s not available, a rubber
zlove e be used m 4 similar manner Juch teo little
attention has been pud to the
recognition and treatment of acute
appendiertis with peritomtis or ab
scess bi the methods mentioned
The mortalits rate can be lowered
by nonclosure of the wound and the
use of rubber drains or a Gibson
M uliez tampon, beswdes, there 1§
Fiz 183 —Distrbution  TleYel  any nfection, phlegmonon<
of holes mfiltration  or sloughing of the
tissues unless they have been traumatized There 15 less
postoperitive pun  consalescence 15 smoother and the
danger of evisceration and hermia 1s no greater with this
method thin when the wound has been sutured
Merrop —The Gibson Mikuliez tampon consists of an outer
envelopmng layer of dental rubber dam or gutta percha, 12 20
m square, depending on size of the cavity The rubber dam 13
folded 1n the form of a cornucopia 1ts apex 1s cut off <0 15
to leave 1 hole of about 1 em 1n diameter, and simular areas
on the s1des are eut out 1 or 1'% m bove and apart a5 shown
w Fieure 133 When the dram 1s wmserted 1oto_the abdommal
¢ wity, the mdex finger 15 placed at 1ts apes and earmed to the
bottom of the cawity The edges of the rubber drmin are then
spread ont and gauze strips are pached mto the dram so that
the mtestines are held away from the wound edges The pauze
15 removed 1n 24 to 48 hours and the entire drain 1n 72 hours
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woman, 51, who was operated on because of signs of
acute appendieitsis The peritoneal cavity was full of
blood, the source of the hemorrhage being traced to a
hematoma of the wall of the cceum which had ruptared

Search of the literature farled to reveal a similar ease
The predominant feature was the large circumseribed
hemorrhage 1n the wall Except for inflamed appendix,
there were no other signs of infection or spread of m
fection along the base of the appendis to the cecum
There was no evidence of an underlying hemorrhage
diathesis Three possibilities are Il ely explanations

1 There was no history of a blow on the abdomen
or simular violent mjury as one would have expected had
the hematoma been caused by direct violence Further,
owing to mobility of the ceeum, a lesser degree of njury,
unnoticed by the patient, could scareely have caused the
hemorrhage

2 Embohsm or thrombosis of the ileocecal artery
could not be demonstrated at operation If mfarchon
was the cause 1t must have been 1n the termimnal branch
of the postertor division of the ileocecal arterv How
ever, the acute mflammation of the appendix mav have
been associated with mecomplete torsion of the cecum
lexding to venous congestion ecamillary rupture and
hematoma formation, the condition of torsion then re
duemg 1tself before the abdomen was opened

3 There were no signs of infeetion involving erther
cecum or 1leum However hemorrhage mto the bowel
wall may oceur 1n fermimnal eitis, and 1t 15 possible that
the findimgs 10 this ease might have some bearing on the
causal factors involved 1n that condition Jackman cited
1st inees of intramural hemorrhage 1n the disease, the
termimal tleum was mvolved and the hemorrhages were

‘nvariably small, scattered diffusel
¥ 1 the submueous
and wmterstitial layers of the bo

wel wall and distributed
over a considerable length of gut, their cause and spread
apgarently taling the hnes of least resistance Regronal
and terminal jleityg may also mvolve the ceenm ant
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Only 60 cases of torsion of appendices epiplotcae are
reported 1n the literature and few of these were diag
nosed preoperatively These appendixes are pedunculated
tabs of fat attached to the colon, covered only with pert
toneum and varying greatly mn size, shape and number
They extend from the cecum to the rectum, usually 1B
two rows relatel to the antertor and the posterior 1
testinal tenia The largest are usually found on the
sigmord Their true physiology has never been defimtely
established Pathologieally, they may undergo caloifiea
tion, intra abdominal torsion, mtrahernial torsion with
strangulation, ntrahermal incarceration and adhesions
resulting 1n intestnal obstruction Torsion with acute
inflammation 1s the most frequent pathologie process
The cause of the torsion 15 still a matter of conjeeture
S Dale Porter? (Grinnell) reports a ease

Obese man, 38, had acute pain 1n the left side of the abdo
men and was admtted 12 honrs after the attach The abdomen
was muldly distended, and there was tenderness over the entire
area, with some ngidity in the left lower quadrant Rectal
exammation revealed tendermess in the left quadrapt Do
masses were found He was treated conservatively for 48 hours,
after which the pam became more severe localized mgdity
was evident and a mass was felt on the left side mdway be
tween the umbticus and the ihac crest Temperature was
1006 T pulse 90, respirations 22 and white blood count
14 300

Under pontocame spinal anesthesia, the abdomen Wwas
opened with a left grdiron 1neision A large purplish mass
of fat was lymg 1n apposttion to the peritoneum, which w1s
also marhedly discolored The mass was adherent to the de
scending colon, and 1ts pedicle twisted with two complete
torns It was removed and the abdomen explored and then
closed without dramage Recovery was uneventful

Intramural Intestnal Hemorrhage —D  Cromie®
(Newton Abbot Hosp ) deseribes an unusual case 1 4

(7) J Towa M Soc 33 223 224 May 1943
{3) Bnt. M J 2 480481 Oct 24 1942
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bowel wall Several small thrombosed vessels 1n the neighbor
hood of cocum and sizmoid were embedded 1n adhesions and
fre-b pus The rest of the large bovel and the entire small
bowel and mesenterv appeared normal n lenzth and shape
There was nothing to surgest that a large portion of the bowel
had previouslv been remosed The other organs <howed no
sigmfieant pathologvy

Figure 135 shows 72 i of 2
viseus organ, the width onlv 4 em
when opened cousiderably  less
than a normal large mtestine On
mreroscopie exammation all three
lavers of bowel muensar museult
ture 1nd serosa, were <ten This 15
1 case of double Jargc 1ntestme nd
the first specimen seen of such
lensth Because of the connections
with aseending and  descending
colon this specimen eannot be con
sidered a diverticulum

Harry W ChrstiansonS (Min
neapolis) discusses the usual meas
ures tahen to reliere colome ob
struction Recently, he saw three
cases for the first tume when the
patients were almos{ mombund
with Jarge distended abdomens ]
Sigmordoscopie  STANMMAWION TR tme & h Ve cemord
vealed growths in the rectosigmoid
or distal sigmoid which completely
obstructed the lumen In each case he was 1ble to piss
a eatheter beyond the mass and the obstruction was re
lieved by a violent expulsion of gas and feces through
the tube The catheter was then fixed m place and fre
Quent warm arrigations and suctions were used to 1 eep
the tube open and the bowel cleaned out Tn two of these
:ases the Wangensteen suetion apparatus had been

tsed without @iving any rehef and 1n the other case the
(]

at t on
(Loetfler above )

Jour-sl Lancet €3 91 Janua v 104"
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some quthorities advocate removal of the latter along
with the termial ileum Preponderance of opmion fa
vors conservatrve measures The cecum may become so
thichened and fibrosed, however, that mechanzcal ob
struction results, making exeision necessary Had the
serous coat of the bowel not ruptured and no operation
been performed m Cromie’s case, the hemorrhage might
gradually have been absorbed and been replaced by
fibrous tissue, the resulting appearance bemg similar
to that of long standing 1letis Although mn regional
ileitis the appearance suggests a chrome mfeetion and
distribution and size of the hemorrhages differ from
those seen n this case no causal organisms have been
found, and the infective element may be secondarv, the
primary lesion arising 1n some such way as in this case
through mechanical eauses such as mcomplete torsion of
the bowel and hematoma formation

Lows Loefflert (Decatur) found a ease of double large
wntestine

Woman, 24 was admitted with pamn m the abdomen of sev
eral months’ duration and svmptoms suggesting muld 1m
testinal obstruction A large mass was felt m the left lower
quadrant

At operation a mass of adhesions was found mn the Jeft
lower region with uterus and adnesae embedded and fixed to
the sigmoid A loose piece of tissue was easily pulled out and
peeled off the mesenterv where 1t was loosely attached There
seemed to be no end to 1t and pulling disclosed a 2 finger
thieh tubelike organ 5 6 ft long both ends connected with the
large bowel one with the siemoid the other with the colon
somewhat above the cecum There was almost no bleeding 11
removing this strueture

The connection with the siemord was severed by remov
1ng a portion of the sigmord with whieh 1t was bound together
with some adhestons to the uterus and adnexae Soon after
operation perttomtis developed and the patient died 14 days
later

Autopsy confirmed the general perifonitis and revealed ev
tensive necrosis of cecum and sigmoid regrons Both portmﬂ;
were entirely gone so that large emptiv spaces were seen an
the open ends showed muliiple perforations mn o gangrenous

(4) Ilhnois M J 82 318 319 October 194
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struct these patients to continue on small doses as a
measure to merease the bowel tone after discharge

H Neumannl ¢reafed seven patients with chrome ul
cerafive colttis by prneumoperitonenm Climeal grounds,
such as chromaty, diarrhea, pus, mucns blood m stools,
ntractability, governed the mdications for pneumoper:
toneum, and hittle weight was put on bacteriologie find
mgs, as varous organisms caused elineally indistinguish
able forms

TECHNIC —Any of the usnal pneumothorax apparatus may
be used, the most smtable needles being fairly thin ones with
closed, wedge shaped, not very pomnted end and lateral open
1wg, and a diameter of about 1/25 1n or less Local anesthesta
18 not requred The best place to puncture 1s about 1 1n to
the left of and below the nmbihicus After short practice 1t 1s
not difficult to distingish, from the remstance to the needle,
the layers of the abdommnal wall and particularly the piereing
of the pentoneum The danger of prercing the bowel seems
remote, and with the finer needle there would be no danger 1f
the aceident ocenrred

Before passing air through the needle, 1t 15 advisable to test
with 2 stylet whether blood or liquid 15 present The amount
of gas introduced averages 500 cc —oxygen or air bemng used
Reading at the manometer 15 zero, rsing shghtly after the
flling of each fraction and dropping agam guickly, eventually
remaimng at 2 or 3 em of water Sometimes shght oscillations
correspondmg to the respiration are noticeable If the needle
bas not yet reached the perit 1 cavity the tric pres
sure nses rapidly, even after introducing the smallest amount
of gas The manometer serves 1n this sense as a control

Another eontrol 1s reduction and disappearance of the
dull Irver sound on percussion Durimng or soon after the
filling, the patient usually complains about the sudden
appearance of pam in one or hoth shoulders, this 1s so
regular that 1t 15 advisable to tell the patient beforehand
about 1t and to reassure him The effectiveness of the
flhmg can be checl ed by roentgenograms

Refilling can be done once or twice weekly, when pure
03ygen 1s used, the ntervals are three or four days be
cause of more rapid absorption 'When air 15 used, the

1) Brit. M J 1910 Juu o 1543
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Miller Abbott tube had been inserted but apparently
1t had not passed through the duodenal cap

In one c1se the distention had completely disappeared
by the following dav, and the flmd and electrolyte bal
ance was restored in a few more days, maling it com
prratively safe to do a colostomy The other two patients
refused operation but have been free from obstruetion
for several months

Many cases of intestinal obstruction due to carcinoma
of the rectum, rectosigmoid or distal colon can be re
heved quichly by this method The obstruction 1n manvy
cases 15 brought on by edema and infection of the growth,
which can be greatly reduced by warm irrgations
through the catheter The method 15 applicable only to
cases 1n which the growth 1s within reach of the sigmordo
scope and care must be taken mn passing the catheter so
that 1t will not penetrate the bowel wall, as carcmoma
tous tissue 15 extremely fragile

Lowse Yeazell and H Glenn Bell® (Univ of Cal
forma) resorted to resection of the involved portions of
the colon wn siz cases of Harschsprung s disease m chil
dren between the ages of 815 and 12 All patients re
eovered and results were satisfactory n five while oneé
who required total colectomy has not done so well Sym
pathectomy or medical treatment alone or together w3
unsatisfactory

Tt 15 the authors plan in these early cases to attempt
to control the bowel habit by diet, vitamm B, mecholyl
or syntropan and colonic flushes 1f necessary and 1f this
1s not adequate to give a spinal anesthetic i the fluoro
Scop1c TooI SO as to watch the response of the colon If
there 1s no response from the anesthetic and the medieal
regmme 15 nadequate the immvolved segments should be
resected 1n two stages

Mecholv] 1s a useful drug but 1s toxie and the dosage
must be watched carefulls It might be advantageous t0

(9) Surzey 12951950 Jn 1048
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been accustomed to cat “beef birds’ which weie rolled
and pinned together with toothpiels The long baling
may have softencd the wood enough to cause 1t to lose
its resstance That one could swallow such an objeet
portrays the eareless mastieation habits of the ndivid
ual However, considerig the loss of touch sensation that
can oceur m a patient with upper 1nd lower dentures,
1t 15 not only possible but explanatory

During the past several +ears, Edward Schnug3 (Unrv
of Cincinnat1) has encountered six cases of acufe diver
ticulitis of the cecum In reviewing the literature, he
found only 81 additional cases Because of the marhed
smilarity 1n the elmical pictures of appendiertis and
diverieulitis of the cecum the apparent diffieculty
recogmzing the condition at the operating table and the
lack of standardization 1n 1its treatment, he felt that an
analytic study of the disease was mdicated

Most cases oceur 1 patients under 40 and present a
farrly characteristic hustory which closely simulates that
of acute appendicatss One third of the patients have had
Previous attachs In those who have developed large m
flammatory masses, palpation of the cecal wall adjacent
to the mass through the opposing wall frequently re
veals the mouth of the diverticulum which establishes
the diagnosis In many cases the reaction 1s not so ex
tensive and the acutely mflamed diverticulum 1s easily
Tecogmzed Howesver, even i the simple acutels 1n

amed diverticula there 1s usually an assoctated mn
durated mflammatory reaction 1n the adjacent cecal
wall This makes excision of these lesions difficult and
closure of the defect diffieult and usually insecure The
techmeal diffienlty, together with the defimite tendency
of the lesions to dram nto the bowel and subside sug
Sests that surgieal removal by radieal procedure or loeal
exeision 1s definitely contraindicated 1n most cases

Acute diverticulitis of the cecum cannot be differ

(5) Surgery 13 # 9390 Februare 1043
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mtervals are from s to eight days Because of ifs
calming effect oxvgen 15 preferable for the first fillngs
i patients with major abdommal diseomfort and fre
quent colies and those with a higher grade of secondarv
anemin and dyspnea The number of fillings required
varles, 1t m1y be necessary to continue treatment for
three months or more

OF the seven pattents only one was treated for more
than threc months In one ease, only two fillings were
required In some, 1 moderate amount of peritoneal
cffusion developed, tlus flmd was sooner or later re
1bsorbed spentaneously In such cases 1t 1s advsible to
give 10 ce caletum chloride intravenously three times
weelly Patients who developed temporary ascites
seemed to respond more quichly to treatment

Cecum —One of the strangest foreign Dbodies per,
forating the cecum was found by Stephen A Ziem
(MC USNR)

The patient was felt to have acute fulmmnating appendrettis
with probable recent rupture of the organ and concomtant
peritomtis On entcring the peritoneal cavity, scrosanguineois
flmd welled up mnto the field The ceeum was solated and de
hivered followed by an eveeptionalls long appendix vermi
formis The appendix was only shghtly anjected but the bt e
of the ceenm presented a motthng of petecmal spots that
portended further pathology When the gauze protective hold
on the cecum was released a scarfied nleerated lesion on the
lateral aspect of the organ was found It was thonght that
pinching of the bowcl possibly produced the lesion On rotating
the colon laterally, a black foreign body was seen perforating
through the center of a sumilar uleerated area The object ap
peared to be a fishbone and was firmly adherent to the borwel,
neeessitating removal with a hemostat

Both ulcerated areas were sprinkled with sulfathiazole
erystals and purse stringed over with an ntestmal shitch The
appendix was removed and the abdomen elosed 1n layers after
spraying with sulfonamde

The foreign body was a toothpiel about 2 m long
and mcrustated with fecal deposits The patient had

() U S Mav M Bull 41 11031105 July 1943
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 closure of the defect 13 probably not wdvisable in most
cases Ixeept in eases 1n which an abscess has developed
and drainage 15 mdicated, the abdomen should be closed
without an appendectomy and without dranage, and
chemotherapy should be used Tlus 1s particularly true
when an open mouth to a diverticulum can be palpated
Colon —Joseph I' A Connell® (Denver) reports on
perforation of a solitary dwerticulum of the transverse
colon Diverticula may occur mn any part of the intestinal
tract, but from a review of the hiterature they are rare
m the transverse colon

Woman, 35, had pan 1n the nght lower quadrant of the
abdomen for 12 hours She had no nausea or vomiting and
was not constipated A sumilar attack a year previously was
diagnosed as appendicitrs She remamned 1n bed a week and
all symptoms disappeared until the present attack She had
never been constipated and had no history of digestive dis
turbance She did not appear particularly 1ll, temperature
was 982 F and pulse 86 Abdomen was rounded but not
distended Moderate tenderness was eliaited over MeBurney's
pomt, but there was httle ngmdity There was no tenderness
ow 1 the pelws or on the left side, and no rebound tender
ness Because she was menstruating pelvie examination was
not made

Diagnosis was low grade appendicitis and she was advised
to go to bed and report any change She reported the follow
ing day, with increased pan but no nausea or vomiting
Temperature was 996 F and pulse 94 White blood count
was 13,000 with 78 per cent polymorphonuclear lenkocytes
There was definitely more tenderness over the nght side of
the abdomen, with ngdity to right of the umbihieus

D was neute appendicihs At laparotomy the ap
Pendix and cecum were normal there was no Meckel divertie
vlum but there were a few enlarged glands scattered through
out the mesentery of the ilenm In the upper part of
the pentoneal cavity a hard nodular mass the size of a
small lemon wag encountered The neision was extended and
the mass dehivered It was 1n the transverse colon abont 8 1n
distal to the hepatic flexure, nvolving half the circumference
?I‘f the bowel and extending mto the indurated mesentery

blere Was no abscess or evidence of peritonitis and no glands
gﬂ pable 1 the vimty of the mass No gross evidence of
wertienlum was present in the eolon The hard and nodular

6)

Rocky Mountaln M J 39 435 436 June 1042
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entiated climeally from acute appendicitis and, as a re
sult, must occasionally be coped with when operating
for the latter The diverticula of the cecum are char
acteristically solitary and of the true type (Tig 136)
When acutely inflamed, they show varying degrees of re
action, from a simple aentely inflamed cecal ontpouch
mg to the development of a large ndurated nflam

Fy= 136 —Three most common locations of solitary diverticula of cecu

matory eecal and pericecal mass The disorder should be
considered 1n any patient with acute symptoms and signs
referable to the right lower quadrant who previously has
had an appendectomy If a clinical diagnosts can be
made, conservative treatment along with chemotherap}
should be 1nstituted

Radreal excision of the mass by resection and anasto
mos1s 1s definitely not mdieated and loeal exersion with
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Bemgn Tumors of Large Infesfine —Dlson B Helnig?
(Washington Unn ) bases his report on 1,460 con
secufive autopsies 1n which the entire Inrge mntestine was
available for study Dach intestine was earefalls esam
med 1 the fresh state, all grossly discermble eclevations
and irregularities of the mucosa were remosed and fived
The exact diagnosis of the lesion was established on the
basis of the microscopie structure Although All ear
cmomas and sareomas were excluded from this study, 2
small number of adenomas showing microseopic foer of
careinoma were meluded Helwig found 139 adenomas,

Fo 1oE 138 (lelt) —Adenoma of sessile type Reduced from X
1™ 139 (nivht) —Adenoma of pedunculated type stalk covered
mucosa Reduced from X

36
by normal

13 hpomas, 1 careinond and 1 leromyoma, a total of 154
tumors

IncweNce oF ApENowas Iv Coron anp Recron

APENOMAS SOLELY ADEADMAS IN

IN OnE S1TE oTH SITES Toru
Cases I o ' Caes J e Cases | ¢

Colon 103 70> 17 115 120 822

Reclum 18 126 17 115 b 239

(7) Surx Gymec & Obst. 76 419 49¢ Aprd 1943
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character of the tumor led to diagnosis of carcinoma and re
section was deemed advisable This was done, heeping well
outside of the mass, and an end to end anastomosts was per
formed Ske made uneventful rccovery and 1s n excellent
health

The specrmen ncluded a portion of the large intestime
Near the center of the resected area was an cccentrie pouch
communierting with the lumen of the bowel and project
g considerably beyond the serous surface of the 1ntestinal
wall formmng « pocket 1 em 1n diameter near the serous
coat Through a perforated opening mn the serosa, the

T~ 137 —Section of transverse colon showing d verticulum and uleer

diverbienlum commumeated with the free peritoneal cawify
The mtestinal wall m the region of the perforation re
vealed mterruption mn continmty of the muscle fibers The
entire uleer wrea was mottled with necrofic foc1 densely 18
filtrated with polymorphonuclesr leukocytes and with large
nterstitial ecchvmoses On either side, the mucous membrane
Imng was well developed and mntact Abrupt interruption O
contmuity of the muscular structure and density of the acute
inflammatory exudate suggested an acute nonspectfic uleerat1ve
process 1 a divertieutum No evidence of malignaney or any
signs of speifiity were noted Figure 137 shows the abrupt
mterruption of the mu cle layer, also the well developed
mucous membrane producing the divefticulum
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The ieidence of adenoma was 9 5 per cent Wath oms
sion of one case of familial poly posis, the remaining 138
cases represented 272 adenomns Single adenomas were
present 1 80 cases and two or more adenomas in 59
The table shows the inaidence of adenomas 1n the colon
and reetum

In this sertes the ncidence of adenomas 1n the colon
was appreciably greater than that reported by others
The sigmord colon 1s the - -
most common site in the
large ntestine The tu
mors may be either sessile
(Fig 138) or peduncu
lated (Fig 139) A few
were only 1 mm 1 di
ameter, and the largest
measured 9 em 1 1ts
greatest diameter

The merdence of lipa
mas was 089 per cent
and 15 also greater than
that reported by others
In 10 cases there was a
solitary hipoma and m 3
two or more Lipomas The Fig 143 —Carcnoid of Tectum  note
cecum and the contiguous infact laser of wucosa Reduced from
asecending colon were the xoe
most common sites The submueosa was mvolved in 12
cases In three of these the tumor was of the single
pedunculated type (Fig 140) and in nire it was sessile
(Fig 141)

The letomyoma was located 1n the sigmoid colon of a
man, 67, and formed a pedunculated firm mass measur
g 11 mm in is greatest diameter (Fiz 142)

The carcinoid was located 1n the rectum of a man, 56
Grossly, 1t formed a firm hemisphercal elevation measur
ng 15 mm 1 is greatest diameter and projecting into
the lumen of the intestmme (Fig 143) A smooth but
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the bars formed between the openings prevent loss of the ex
ased speetmen The strument 1s sturdily bmlt and 18 manu
factured 1 different worlang lengths, the one illustrated 1
40 em. long

Complications and Causes of Mortality of Swrgery for
Caretnoma of Colon and Rectum —John H  Garloel,
Leon Ginzburg and Ametl Glass? review the cases seen
at Mount Sina1 Hospital, New York City, from July,
1937, to July, 1941

Many patients admtted to the wards present com

Fi= 145 —Sacjteal section ghowm~ remoal of a small & sale polvp wsth
forceps A4 a ~le of Jaws of forceps as viewed from above (Turell p 456 )

pheatin, medical conditions which mnfluence morbdity
and mortality of major surgical procedures It 15 1m
portant therefore, to extend the preoperative pertod of
rehabilitation 1n patients w1th colome cancer to mmimze
effects of these comphieations

Operability was influenced more by conditions asso
aiated with the growth atself thw by age, Obesity,

€9) Surz Gonee & Ote 65150 Jamuary 19¢
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otherwise notmal apperg mueost covered the nodule
which mosed freely with the submucos:

Robert Turells {New York Citv) presentsa new recto
sigmordal biapsy forceps (F1, 144) embodving several
new features

InsTRUMENT —The <haft with the eutting jans af its i tal
end has o rotating mechimsm with & locking device near the
handle, permtiing 368 degree rotation of the jaws, so that
the latter will face direetly a suspeeted leston anywhere 11 the
aireumference of the reetum or ssgmord (Fig 145) Farther
more, the eutting jaw mechamsm operates at an angle of abont
30 degrees from the axis of the shaft wnd consists of a station
ary and % moung Jaw, the latter openmg and closing side

\

Fig 144 ~—DBiopsy lforceps and view of rotary movement of the shaft

wise (Fig 1454) which permits better \asualization of the
tissue engamed in the eutting jans until they e closed (Fig
146) espectally mn the cave of small poly pord lesions Thos
with this foreeps mucosal cxerescences and small sesstle oF
pedunentated adenoms cm he removed for mieroseopie study
with ease and safetv puior to fulguration

The forceps has sassor handles to apply positive pressure
for opemng and closing the jaws The moving Jaw fits nside
the cutting edge of the stationary one, thus assurmg o cleant
cut speamen by the shearng achon of the jaws no oOver
hangmng lips mterfere with the elean exasion of tissue The
jaw capaeity 15 ample and the stahonarv jaw has two opet
tngs to prevent erushing and distartion of the spectmen Abo,

(8) Ann Surgz 118 83 €38 October 194
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peritomtis than use locally at operation Postoperative
pulmonary complications were most influenced by the
sulfonanndes

Cardiovascular complieations were the major cause of
postoperative morbidity and mortality

Wound disruption has been eliminated by use of
burzed alloy steel wire A rarelv mentioned postoperative
complication following colonic surgery 1s retraction with
1n the abdomen of a loop of bowel

For carcmomas of the mght eolon the authors favor
two stage 1leocolic resection, with a three or four weeh
mterval between operative procedures There was no
operative mortality 1n this group They favor obstructive
resection with excision of a wide section of mesentery
for neoplasm of the transverse and left colon Mortality
m this group was 8 5 per cent Suture anastomos:s of the
left colon should not be carried out unless there has been
a preceding complete diversion of the feeal current

For small caremomas of the rectosigmord the authors
favor the Devine operation, consisting of transection of
the transverse colon and resection of the tumor bearing
portion of bowel with suture anastomosis For carcinoma
of the rectum, they prefer n most mstances one stage
Miles abdomimnopermmeal resection For low Iying neo
plasms 1 elderly individuals, the Lockhart Mummery
procedure has real value

The fact that 20 25 per cent of the patients with car
cimomas of the rectum had undergone treatment for
hemorrhoids during the preceding two to five months
emphasizes the importance of careful digital rectal ex
amination followed by proctoseopre visnahzation m all
patients who complain of bleeding from the rectum

Applieation of a crushing elamp to a colostomy spur,
perhaps the simplest operation which the surgeon 1s
called on to perform, 1s carried out with such frequency,
such ease and so hittle discomfort to the patient that

thought 15 rarely given to the possibility of untoward
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anemia, etc Free perforation of carcinoma of the colon
resulted 1n death 1n almost all mstances
Use of the Miller Abbott tube pre and postoperative
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Fig 146 —A sctual view of tumar n relation to faws of forceps B tumor
fnetn C 2ppearance of ba e of t mor after removal D appearance of bhse
f tumwor after coagulation, (Turell p 446 )
ly 1s particularly emphasized Preoperative oral ad
minstration of sulfamlamide was a greater factor n de
creasing 1ncidence of postoperative wound mfections and
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(7) hemorrhage, pacl mg, recovers In addition to these,
the authors have scen patients die, after apphieation of
clamps, of such varied canses as bronchopneumoms,
pyelonephritis, septicemua and general peritomtis In
these eases 1t would be diffienlt to determme how 1m
portant a contributory role was plaved by the operation
ost of the patients were thought to be i satisfactory
condition at the time clamps were applied or the proce
dure would not have been carried out Necropsy revealed
no direct relationship between deith and elamping, 1¢e,
whether patients would have survived had operation not
been performed cannot be determined

Lows Berger2 (Brooklyn) describes a new sty ument
for crushing the spur of a colostomy The greatest ob
Jeetion to most clamps 1s that once the clamp 1s applied
and pressure exerted on the septum of tissue the tips
tend to rotate, they spread apart rather than crush the
tissue evenly When the clamp 1s removed, a stump or
stub of septum 1s left which requires reapplication of
the clamp

Consideration of the mechames shows that 1l elamps
are essentially two rigid bars whose faces are driwn
aganst tissue The bars act s levers 1n that therr ful
erum 1s somewhere along the length of tissue being
crushed wlile the foree 1s remotely apphed at some ex
ternal pomnt, such as the serew drawing the two bars
together Mamfestly, the bars rotate about this fulerum
bownt 1n the tissue causing the tips to diverge Of course
the longer the bars and the more remote the serew draw
g them together, the greater the rotation at the tip of
the clamps In Bergers istrument the tendeney to
Totate 15 counteracted by providing another positive
fixed external fulerum, adjustable for anyv desired an
gle of rotation by the fulerum serew about swhieh it
‘c’;gifpr‘;:;te The serew threads mto one part of the

1ts pomnt fits into 1 drilled sochet 1n the other

(2) Am. T Surg 5315 155 Ot ber 194
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complieations Charles W Mayo and Carl P Schlicke!
(Mayo Chmnie) recall that serious and sometimes fatal
complications may follow The complications may mam
fest themselves shortly after apphication of the entero
tome, at any time while 1t 15 1z position, o1 not until 2
vanable time after its removal Oceurrence can be kept
at a )mmmum by eare 1n formation of spur at time of
operation, by eare 1n application of the crushing device
and by proper management of the patient during con
valescence Afferent and efferent Limbs must be earefully
approsimated to prevent interposition of important
11scert wiich mught be injured in erushing the spur
The limbs should be rotated so that the mesenterze blood
supply will not be oceluded by the enterotome and no
unnecessary pain will be caused by inclusion of mesen
tery between the blades Formation of a long spur
facilitates closure because a large, direct communication
between pronimal and distal limbs can he established
readily, re establishing normal intestmal contmuity

The clamp should be protected while 1t 1s 1n place,
and activity of the patient should be lumited Confine
ment to bed 1s unnecessars but reasonable surveillance
15 essential Iasty tightening or premature remotval of
the enterotome 15 to be 1vorded The surgeon should bear
m mmnd the complications which may oceur whenever
unusnal reactions follow appheation of (Jamps or when
ever he finds himself regarding the procedure as trivial
or performing 1t thoughtlessly or hastilvy

Complications seen by the authors and thewr results
mclude (1) acute perforation of bowel general perito
nitis death (2) jurv to jeyunum jejunocolie fistula,
malnutntion death (3) ijury to 1leum, 1leocolic fistulz,
operation Tecovery (4) mjury to sleum, ileocolie fistule,
conservative management recovery, (5) njury to
ureter, ureterosigmordal fistnla, <onservative manage
ment recovery (6) hemorrhage transfusion, recovery,

(1) Am J Sure §8 934 Octoler 1947
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wrench to faciitate tight and } the lock nut and
fulerum serew which 1s shown at E

In crnshing the septum, the left jaw clamp 1s inserted 1n
to the Jower loop of the double barrel colostomy and the night
Jaw 1nto the upper lumen to the depth desired The two jaws
are brought together with the gmde pin The clamp bolt 13
then 1nserted so that its head 15 held snugly 1n the recess of
the left Jaw and the Joch nut 1s threaded on, holding the hand
tightly so that the clamp jaws gnp the septum firmly The

—

Fig 148 —Instrument assembled.

fulernm serew 1s tightened by the pin wrench, giving the clamp
tps the desired amount of advance The pin wrench 1s &p
plied to the lock nut and tightened until 1t Jams against the
cylinder barrel of the rght jaw Both jaws jJammed 1n place
will grevent shipping from the posttion and pressure selected
Usnal care mustlbe exercised not to apply excessive pressure

The next 13 made by rel the ful
erum screw about one-half turn with the pm wrench and then
tmmediately taling up the play until the desired additional
erushing has been effected for the second stage the fulerum
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half, tendmmg to force the external ends of the clamp
apart This causes the clamp tips to rofate toward the
tissue This 1s especially the case 1n that area which
usually results n a stub or a stump

(E) FuLcri, scrEF ;]

(@) cLadr pou (®) ook w1

(F) PLITREM

a) LFF™ CLAA® JAW  (F) RIA™ CLAWP Jih
Fig 147 —Varous parta of nstrument for crushing the spur of & colostomy

InsTRUMENT —This consists of (Fig 1474) a left clamp
Jjaw 4 1n long over all, bearing a gmde pin on 13 erushing
face, (B) a clamp Jaw bearme integral with 1t and at night
angles a cyhinder to receive the bolt, (C) a clamp bolt used 1m
conjuneton with the lock nut (D) a lock (F) apm
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of the ascending colon 1arely oceurs withoat occult
blood 1 the stool, and 1t 15 usually possible to diagnose
caremoma at this level by careful and repeated fluoro
scopte exammations and Iateral roentgenograms, which
are of value 1n revealing postertor wall lesions

Duoden
Retracied

tery severed up to its root Duodenum has been separited from root of
mgenlery and ‘;ml; up and ureter has been retracted out thus permitting
extensise removal of mesenteric root to the midline

b
gy
T
c
A1
AN 3
b <15 b
/\

Fig 180-—¢ Method of dealing with carcinoma of ascending colon with
abscess Transverse eolon has been severed between elamps as has {leum but
abscees 15 not opened and ascending colon removed until mesentenc root of
the Mikulicz resection has been sutured thus segregating the general pert
toner] cavity With gauze packs around the bawel segregated section of colon
Rith abecess ean be dealt with abscess sucked oot and carcinoma-contaring
olon removed b Long approximation of {leum to traneverse colon to make 5
long spur to cut In ¢ section of bowel 1 with
abcess shown n o has been remoted abscess camty dred out flled with
eultanilamide and packed with gauze and end of dram is shown emergung
throuh & countetincision.
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serew and loch nut are jammed 4s above Subsequent stages
are but repetitions of the forcgomng processes

The nstrument has many adyantages It 15 light and
protrudes only 1 1n above the abdomen Appheation 1
easy for the patient, for 1ts jaws are completels separate,
and the few parts are reassembled withont diffieulty
Daily adjustments during the crushing proeess are easy
and erushing of the septum 15 even throughout the
length of the clamp surface, leaving no stump to be
ehminated later

From thewr experience 1 170 resectrons of the 1ight
colon and terminal ileum, of which 112 were for car
cinoma, 53 for regronal 1leitss, 4 for tuberculosis and 1
for endometriosts, Franh H Lahey and Erie Sander
sond (Boston) have drawn conclusions largely related
to the first two conditions

In diagnosis of carcinoma of the right colon they
were impressed by the presence of severe grades of sc¢
ondary anemia 1 70 per cent of ctses while the lesion
was still removable No one has ever expluned why 8
relatively small lesion of the ascending colon ean pro
duce such severe grades of secondary anema From the
aspect of possible early dirgnosis 1t 1s unfortunite that
an ulcerating lesion 1n the right colon, until farly well
advanced and mnvolving other structures, causes so few
symptoms and such little inconyenience and that the
caliber and size of the cecum and ascending colon are
such that lesions partienlarly on the postertor wall, may
fail to show i the barmm filled cecum and are easily
overloohed by the roentgemologist As to physical s
tory, malignant lesions at this level present the same
features as those at other levels in the eolon appear
ance of blood, gross or microscopie and mucus, change
i bowel habits anemia, loss of weight and vague ab
dominal symptoms These lestons also tend to be less
palpable through the abdomnal wall than those of the
sigmoid rectosigmoid and rectum However carcinoma

() T A M A 1018561361 Dec 6 1942
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of the aseending colon rarels occurs tuthoit oceult
blood m the stool, and 1t 35 usually possible to dingnose
caremomn at this level by eareful and repeated fiuoro
scopie examunations and Jateral roentgenograms, which
are of value 1 revealing posterior wall lesions

b
d
Duoenan Transyer
2

¢ 149—a Amount of fleum ascending colon and transverse colon to be
tesected dotted lines indhieatini, radical extent of remotal of attached mesen
Yery and glands In 5 Jateral parietal peritoneum haa been incised colon
turned fward fleum and transierse colon divided between clamps and mesen
tery e red up to its root Duodenum las been serarated from root of
mesentery and held up and ureter has been retracted out thus permitting

extensive removal of mesenteric root to the midline
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o 180~ Method

of dealing with earcinoma of sscending colon wWith

Ahacesy fuammverse colon bas been severcd between clamps as has sleam but
the )({k“nn t opened and ascending colon removed until mesenteric root of
B CZ resection has been sufured thus segregating the genmeral pen

AWy ith pauze packs aroind the bowel segregated section of colon
Colon rempeng 28 be dealt With abscess sucked out and carcioma contaming

T ¢ segregat d section of bowel contzining carcinoma with
ltanily g 18 @ has been removed abscess cavity dried cut filled with

e and packed with gauze and end of drzin 13 showt emerging
throuoh = counterincision
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Many cases have been regarded as inoperable and
the wound has been closed when the mvolvement of
other structures was only contact extension and not
true metastases The authors repeatedly found 1t pos
sible 1n cases with contact metastases to do multiple
level resections In several such cases, the lymph nodes
of both structures were umnvolved and there was no
recurrence for several years After nsing the modified
Mikuliez operation for several years, they are convineed
that—after the right colon has been mobilized (by m
aising the lateral leaf of peritoneum outside the colon)

. X
L {

v R

,»;/

Fig 151 —0 Amount of flewm ascending colon hepatic flexure and transverse
colon (shaded area) and extent of mesenteric aprun with Its giands which
can be removed radically m either carcinoma or rerional ileiis b Devat
cularized segment of lleum for decompressing ileum and fubber clamp placed
on it while catheter or rubber tube fs sutured m end to be conducted to 8
bottle at mde of bed for immediate decompression
and turned mward—1t 1s 1mportant to find at once, be
hind the rotated colon, the ovarian vessels 1n the female
or the spermatic vessels mn the male, and then the
ureter The ureter should be mobilized throughout its
entire extent so that a large leaf of mesentery, runnmng
from the termmal 1lenm up to the apex of the V of right
mesentery which 1s to be removed, can be freed The
retrocolic duodenum 1s then dissected from the root of
the mesentery smee only by completely freemg the
hepatic flexure turnming it inward and completely free
1ng the retroperitoneal duodenum wall 3t be possible te
extend removal of the mesentery of the mght colon

—— L o
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sufficiently close to its reot in the nudlime to remeve
adequately sll its contained nodes (Fig 149 b)

In resections of the termmal ilenm or of the right
colon, 1t 15 desirable to melude all the ascending colon,
hepatie flexure and right portion of the transverse co
lon, beeause this permits wider resection of the mesen
tery of the right colon and of the hepatic flexure (Fig
149 @) with 1ts lymph nodes and beeruse the ileum can
be applied more satisfactorily to the transverse colon

Fig 159 —Regional fleitia showing extenslon to ileocecal valve Inflltration
of all coats and stricture near ileocecal valve
than to the angulated often reduplicated, hepatie flex
urt This mal es a much better and accurately opposed
Vikuliez double barreled tube One of the 1mportant
things 1s to be sure that a much longer loop of ileum 1s
tacked (Fig 150 b) to the tramsverse colom than 1s
thought necessary 1t 15 mo disadvantage to tach too
much, but 1t 15 a conmderable disady aniage to tack too
little Xf the amount of transverse eolon that can be
pulled up 1nto the wound 1s nsufficient, this can be
remedied by freeing the gastrocolic omentum to the left
transverse colon, liberating the attachment of the splenic

flexure, Iowering 1t and making av-ulable longer loops
of transverse colon
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Oceasionally, a earemoma has perforated and 1s sur
rounded by an abseess It 15 possible with a modificatron
of the Mil uliez procedure (Fig, 150 a) to deal with this
sifely and sttisfactorily The transverse colon 1nd dlemm
are cut between clamps and the mesenterv 1s severed,
but the adherent 1scending colon with the eareinoma and
abseess about 1t 15 not removed The root of the mesen
tery 15 earefully sutured, thus eseluding the small m
testine 1nd serving s a coffer dam With gauze packs
about the segregated section of asecending colon contam
g the carcinoma and abscess, walling off the rest of
the abdomen, the abscess can be entered, suched out
and dramed the colon removed and the abscess canty
thoroughly dried out filled with sulfimlamide and
pached with gauze The gauze surrounded on 1ts ester
nal portion by rubber dam can then be broucht out
through a counterineision {Fig 130 ¢) and the Mihuliez
loop mmplanted 1n the wound

The desirability of having 4 long loop of rleum at
tached to the transverse colon derrves from the necessits
of eutting down for a long distance the spur or septum
m the double barreled Mil uliez loop to restore the fecal
stream and 1nsure an adequate pathway for 1t through
the Ml uliez region

This modified Mikuliez type of procedure has grven
satisfactory results With 1t by staggering of the devas
cularized terminal loop of ilenm (Fig 151 3), 1t 15 pos
sible to nsert a catheter or a Paul tube mto the end of
the 1leum at the time of operatton connect 1t by 2 rub
ber tube o a bottle besde the bed and accomphsh m
mediate decompression of the small intestine There 15
nothing more mportant 1m any mtestinal resectidn than
ability to decompress at the time resection 1s done Pt
tients sometimes die following colon resections mot be
cause of the resection itself necessarly but as the result
of temporary obstruction 4nd the effect of thus on the
general condition and the suture line The devascularized
loop of 1leum 1mto which the tube 15 mserted will slough
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off even with the abdomnat wall, resulting in 2 double
barreled ntestinal loop the ends of which are at the
same level on the abdommal wall (See I'yure 151 b))

Fir 153w
153 —Trpical string sign  of Crohn m regional letts note extension
of process onto colon

th;r?fxflhmp on the spur of the Mikuliez loop 1s applied
or thon 1:0 seventh das, and 1t 1s better to apply 1t two
e e times than to attempt to cut the septum of the

with one long clamp the hazard ot perforation

. o
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with such a clamp 1s considerably greater than 1t 15
when two or three small bites are talen

Fuve year follow up showed that 43 per cent with car
cmoma of the rectum and 57 per cent with carcinoma of
the colon, 1n whom the radical operation was performed,
remamed well without recurrence The nonrecurrence
rate m carcinomas of the right colon averaged the same
rate as carcinomas of the colon at other levels

Regional or termunal 1leitis 1s an inflammatory reaction
to an agent not microscopically demonstrable

Diagnosis has been based on history of right lower
quadrant pam, often diarrhea and intermittent obstrue
tion, chromeity of the history, weight loss and often 3
previous operation such as appendectomy, without relief
Palpable masses have occasionally been present and ex
ternal and nternal fistulas have been demonstrable m
25 per cent of the cases In many cases, 1t has been pos
sible to demonstrate the rigd ilenm (Fig 152) and m
many others the typical “string sgn” of Burrill Crohn
(Fig 153)

No medical measures offer any prospect of limitmg
its extension Radreal resection of the ileum, ascendmng
colon and hepatie flexure 1s necessary because 1t removes
effectively the infected segment of bowel and with 1t the
infected Iymph nodes mn 1ts attached mesentery In 53
vesections, the authors have had only 1 death (case of
abscess and perforation) Two growths recurred i the
remaming iewm 1n the beginming of the series when
removal of the ileum was done with limited resection
of the ascending colon thus leaving infected lymph
nodes 1 the remaming areas of attached mesentery
Since then 1t was realized that the infecting process not
mfrequently extends over onto the ascending eolon for
varymg distances and that wider resection 1s necessary
Thus, the same plan of resection has been consistently
applied m regional ileitis as m carcinoma of the right
colon

In regional tleitis there 15 2 stage with red acutelV
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inflamed 1leum, covered with fibrim, m which 1t 1s pref
erable not to resect, at this stage, the peritoneum has not
vet vacenated 1itself well to the mnfection, the inflamma
tory reaction 1n the mesenterie lymph nodes 1s acute and

b WRONE
=370
|
|
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Fat
d Ca/:/ﬂ:cr (p_,,mﬂ)

:xlxlal\es them more difficult to handle Often at this stage
mfs tp;ihent. has been operated on elsewhere under the
gt {: en diagnosis of acute appendiettis (25 per cent

1s sertes) This has allowed self vacemation of the
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peritoneal ewvity to the lesion and the lesion to become
more chrome It 15 always neeessary to investigate other
levels of small intestine to make sure that other seg
mentally involved areas do not exist

Certun points particularly related to successful sec
ond stage closure of the M1l ulicz enterostomy after the
spur has been cut require further diseussion It 1s Wwise
not to attempt closure earlier than two months after the
operation Before this, the wound 1s often edematous,
thete are small flmd pochets of undigested catgut m
it and the peratoneum has not become firmly fixed to
the neck of the mtestmil spur After two months, no
matter how much shin 1eactron there 1s, elosure 1s safe
sinee this reaction 13 largely of chemeal or digesine
nature and will disappear as soon as the ileocolostomy
1s closed Wound infection 1s rare even when closure 1s
done 1n presence of this <l1n irritation, there have been
only three mld infections mn all these resections

When a patient returns for closure, 1t 1s necessary to
mvestigate how low the spur has been cut at the first
operttion The septum may still be too ligh (Fig 154 ¢
and b) and may need further cutting down by deep
applicition of elamps (Fig 154 ¢ and d) A segment of
uncut septum left when the external Mihulicz has been
closed will throw the feces up aganst the closed end of
bowel and threaten establishment of a fistula (Fig 154
b) An important point when the tube of bowel 15 pre
pared for closure at the second operation 1s that all
wdurated tabs of epiploic appendixes or attached mesen
tery be freed from the bowel The bowel must be dissected
from the sl in, the attached cuff of shin cut away and the
bowel so freed from subeutaneous fat and indurated fat
pads of mesentery that when 1t 1s inverted by the in out
and over stiteh, 1t will bury and nvert ifself ag accu
rately 1s will a segment of free bowel m the abdomndl
cavity Otherwise, 1t 13 hikely to reopen after 7 to 10
davs because 1t has been forced inward despite indu
rated pads of fat and s soon as the catont ab
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sorbed, the mucosa everts and a mucus lined, external
fistult 15 agam established When freeing the external
tube of bowel, 1t should be left attached only to the pers
toneum and be mverted below the level of fasenn (Fig
154 ¢) owever, n pitients with fat abdomens 1t 1s
frequently satisfactory to separate the bowel down to
the faseia, burv 1t at the level of the fasein and elose
the slin and subeutancous fat over 1t (Fig 151 d)

A small strip of rubber dam 1s left to emerge 1t the
upper an1lower angles of the wound (Fig 153) and 13
withdrawn the fifth or sisth das
Int no case has there been serious TN
wound infection In a few cases | N
temporary fistulas resulted, but 1t |-~ J
1s Tire n secondary closure for the
wound not to heal by first inten i
tion

There have been 19 deiths m j N« /(
the series of earcinoma of the eolon o~
and 1 m the resections for reglonal N7
flettis (most of which occuried 10 Fiz 155 — Rubler dam
complicated resections), a mortal Drousht out through upper
3 of 11 7 per cent after Mikulic enterostomy

The modx;ﬁed Mikulicz tvpe of Bes been cloced
operation allows resection on patients with moderate
degrees of obstruetion m whom prelimmary decompres
sions would otherwise be done and 1t has elimmnated

largely the fear of leahage and development of per1
tomtis

I/

-~

Rectum —Dissatisfied with the tedious and often
futile treatment along accepted lnes Laurence ¢ Bod
lint (Brool Iyn) evolved n mew surgieil procedure to
deal with stricture of the 1ectum Careful attention to
the patient’s own deseription of s dfficultv gives a
valuable clue The histors alwats contains one significant
statement “There was great stramming with little result .
then the stool finally passed when the straming let up

) Am T sure 61 77970 Aueust 1043
-
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The stool at thig trme was liquid or semisolid and should
have been able to pass through the constricted lumen
This suggested that 1t may not have been the small lumen
that resisted the passage of the stool It was more lihely
the prolapse of the rectal wall into the narrow stricture,
plugging and closing 1t during the period of straming
Inflamed edematous mucous membrane would be espe
cially susceptible to this action Fixation of the rectum
above the stricture was deerded on as the remedy

PrOCEDURE —An 1newsion 13 made mn the skin between the
rectum and the coceyx and decpened, passing through the

ygeal 1 t mnfo the t rectal space The

finger 15 mserted and bluntly dissects the rectum from its
surrounding structures as far as the finger can reach The
outermost aspect of the stricture can be palpated, even visual
1zed, and the rectal wall can be freed well above this pomt
The only upward himtation 1s that made by the pentoneum
The finger does not readily reach this and 1s not likely to
penetrate 1t even 1f 1n contact with 1t

Three strips of gauze are wnserted, one on each side and
one posterior to the rectum These create local arritafions whick
result 1n the formation of a broad bed of scar tissue, surronnd
ing the rectum on three sides at least and preveniing 1its down
ward propulsion The gauze strips are removed one at & {mé
each day after operation The wound drams pus for three or
four weeks and gradually clears up, leaving behnd 1t the
destrable bed of scar tissue

Postoperatrve dilatation 1s not recommended It appar
entlv adds to local irritation It 1s far better to permut
the stool, now descending more freely, to dilate the stri¢
ture Two cases are reported, both patients were treated
successfully

Howard Robert Seidenstein (New Rochelle, N Y)
finds that rectal stricture due to lymphogranuloma v€
mereum 1s best treated by prolonged local and general
sulfonamide therapy combined with at least one course
of Frer antigen intravenously The first part of the treat
ment can be given by retention enemas of azosulfanila
mide It would seem that each part of the treatment 13

(5) Surgery 14 7382 Iuly 1943
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responsible for about 50 per cent of improvement

Results 1n five simularly treated patients ranged from
good to poor, although every patient improved to some
extent One patient had a complete cure subjectively and
objectively for 21 months and then showed a recurrence
of proefitis 1n a former area of mflammation although
the eured stricture previously present mn another area
did not return A second patient was symptomatically
cured with objectine improvement so marhed that an
excellent surgeon has attempted surgical cure of her
rectovaginal fistula The three others at least have shown
no progression of their disease for over a year, are symp
tomaticallv cured and objectivelv somewhat improved

A nise m temperature following injection of mouse
bran Frer antigen imntravenously 1s not a rehable test of
the presence of lymphogranuloma venereum The Frei
test does not seem to be reversed after treatment, despite
climeal mmprovement and arrest of the pathologie proe
ess Serum globulins appear to be mereased No explana
tion can be offered for the complete disapperrance of a
stricture under the regimen described Despite complete
local arrest, there 1s evidence of continued action of the
virus This conelusion may be of 1nterest from a pubhe
health standpomnt

Prolapse of Rectum —Isidore Cohnt (New Orleans)
suggests the following procedure which he used 1n a case
of 11 years’ standing

TECENIC —The lower bowel was thoroughly eleansed prior
1o operation Under spinal gnesthesia, with the patient in the
1thotomy position, the prolapse was completely extrnded A
gauze sirip was mtroduced through the bowel lumen as high
a3 possible to avord contamumnation of the field On either side
of the onfice of the bowel, an Alls forcep was appled to
&ive better fixation dunng operation An inasion was made
‘b‘; the long axis of the mucous membrane of the prolapsed

wel and extended up to withn 1% m of the mucocutaneons
margin (Fig 156) Mucosa was retracted to expose the vessels
“d\m_u‘sculans of the everted loop Vessels were elamped

@ Am 7 gype 444449 Sept ol 193
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higated and sectioned Mucosn was separated from the mus
culans cireumferentially An ineision was made mn the mus
cularis exposing the perifoneal pouch in the prolonged Dong

Fig 166 (left) —Incision 1n long avis of mucous membrane of the prolapsed

owel thin 3 m of mucocutaneous margm
Fi= 1567 (right) —1 throuch 1 pouch in Dourlas
culdesac 1s seen

Fie 158 (left) —Pa k to hold hern ated bowel and peritoneal reflection vP
dur ny, further staves of orerat on
Fir 1 0 (neht) —Section of muse lars and outer coat of everted loop
las culdesae (Fig 157) The pemtoneal pouch was separated
from the rectum and bladder by drv dissection Pemtonemg
was opened and bowel pached off (Fig 158) Musculans an
outer coat of the everted loop were sectioned near the muco
-
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cutineous border just above what should be the sphicter
(Fiz 159) Tlus left the elonzated barrel of the prolapsed
bowel reads for scetion or for u e for traction purposes Pern
toneal opening was closed and a strip of gauze mtroduced to
pach off the penitoneal pouch Gelpt retractors were nstalled
for exposure

Sutures were mtroduced on either side into the lesators and
a bite of the outer surface of the rectal wall was meluded 1n
the sutures (Fiz 160) When the sutures n the levator had
been introduced, they were tied one by one to fix the rectum

Fig 160 (left) —Sutures 1 each smde throurh levators to form a buffer
161 (right) —Pomnt of sections of the p olap ed loop

at the highest point and repair the pelvie floor The next step
Was to section the proximal portion of the estruded loop
(Fig 161) A continuous ~uturc or multiple sutures were used
to approximate the cut end near the mucoeutaneous Junction
2nd the et end of the proxmal loop (f1xr 162) No pack way
intmduced mto the onfice at the conclusion of the operation
t was not thought necessary to plieate the sphineter

Because no report of prumary lymphord tumor of the
rectum resembling wnternal hemorrhods eould be found
n the hterature, Tom E Smuth® (Baslor Umiy ) presents

[—
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threc eases one of Iymphosarcoma and two of Iy mphoma
All were climeally diagnosed as hemorrhoids because
there were no other changes visible or palpable to sug
gest any other lesion Induration to palpation was pres
) ent but the zones were freely movable by the examining
finger, endoscopy revealed the maroomsh purple look of
et -~ mternal hemorrhoids and
1 faet, hemorrhoids were
present as proved by m
croseople examination
The primary purpose of
reporting these cises was
to make an appeal for
histopathologic examina
tion of all exeised ano
rectal tissue simce these
e1ses were diagnosed cor
rectly from tissue study
when the clinieal preoper
ative diagnosis did ot
allow for the lvmphod
changes present

Fig 162 —Suturing distal end of Correct tissne diagnos:s
bowel to skin circumferentially
(Cohn p 465) of lvmphosarcoma 1n Case

1 led to early roentgen therapy and will deserve credit
for the patient’s life 1f she has no recurrence

In the other two cases, correct tissue diagnosts of
lymphoma has put everybody on guard and chech up
examinations will be made at regular ntervals with
use of roentgen therapy immediately should either or
both show lymphoid tissue regeneration

Tumors of the rectum comprise a large and varied
group Kenneth E Smuley5 (Los Angeles) himts dis
cussion to the polyps or polypoid tumors especrallv
those of questionable or frank malignancy With rare
exceptions these consist of bemign and malgnant ade

f5) Catfornia & et M d 5 310.13 Notember 194°
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nomas, villous papillomas and carcinomas resembling
sessile adenomas or, more ravely, papillomas The ade
nomas are true mucosal tumors and vary 1n size from
tiny, flat, almost mwisible growths to tumors several
centimeters 1in diameter When small, they are sesaile,
but as they enlarge a pedicle of normal mucosa may or
may not be formed by the constant tug of the bowel wall
Histologieally they resemble normal mucosa, except that
the glandular structures are more elongated and variable
m size Villous papillomas are soft and spongelike m
appearance and on palpation, usually have a wide base
and may fill the rectal ampulla

It 15 believed that many 1f not all rectal polyps are
defimitely premalignant, although high grade mahgnan
cles are rarely found ansing i polyps Often low grade
carcinoma may be found 1n the most mnnocent appearing
polyps It 1s sigmficant that some polyps i multiple
polyposis almost mvarably become malignant and are
wdistingiishable from the ordinary sohitary adenoma
Further support for the belief that the adenoma 18 pre
malignant 18 found 1n the age 1ncidence, average age of
patients with polyps 1s about 10 years less than that of
patients with carcinoma Also, comparative figures for
location of the lesions show great similanty Therefore
greater efforts should be made to establish early diag
nosis

There are no diagnostic symptoms of any one rectal
tumor When the polyp 1s small or even of considerable
size, symptoms referable to the anorectal region may be
absent and the tumor noted on routme proctoseopic ex
amination Villous papillomas may almost fill the ree
tum, yet produce few symptoms Bleeding the most
frequent symptom, may occur before, with or after the
stool and be mixed with mucus A change 1 bowel hah
1ts 15 especially sigmificant In some, tenesmus and pas
sage of frequent small stools 15 present and in others
constipation from obstruction by a large polypoid mass

.



470 GINERAL SURGERY

Dull aching pun, pain 1n the back, a feeling of fulness
1 the rectum or discomfort of a protruding tumor are
not nfrequent

Diagnosts 15 bascd on physieal exammation and lab
oratory studies Careful digital exammation should be
followed by visuahzation of the well prepared bowel
Uleeration, mduration or fixation suggests malignancy
Sessile tvpes of tumors have not appeared to be more
frequently milignant than the pedunculated sarety
Material for biopsy mav be removed without danger
However, biopsy 15 not entirels relhable because only a
small piece can be removed and may not be obtamed
from the proper location to show early malignanev
Study of the entire tumor 1s of greater 1mportance
Roentgen study, especially by air contrast techmc, 1s
advisable with symptoms suggesting tumor but negative
instrumental examination or to determine presence of
other polyps Howeter, the lower few inches of the large
bowel are difficult to examine satisfactorily with roent
gen ravs, and instrumental examination should precede
roentgen study Errors are chiefly those of omission

Tvpe of treatment rests largely on climeal diagnosis
If the lesion seems bemign, a sessile tumor should be
destroved by fulguration or cautery and a pedunculated
tumor removed by ligation of the pedicle or preferably
with the fulguratmg snare With the large, low lymg
villous papilloma 1t may be smnpler to excise the entire
tumor with cautery removing 1t with 1ts base rather
than attempt destruction by fulguration

Two dangers are ever present perforation and bleed
mg Below the peritoneal reflection destruction of the
enfire thickness of the bowel wall 1s ordmarily of little
consequence, but above the reflection 1t 15 possible to
perforate the wall at time of operation o1 subsequently
by sloughmng of tissue Should this oceur the abdomen
must be opened immediately and the defect repaired
With chemotherapy this is fairly safe
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Hemorrhage 15 ordmnarily not difficult to control, but
mav be alarmmg, and 1n attempting to stop 1t the bowel
may be perforated Beeause of these possibilities, hos
mtalization 1s desirable

In adenoma with malignant degeneration tieatment
must be individuahized

The grade of malignaney 15 1pparently myvatiably low
but should be determuned pathologieally mn each ease,
for the elinieal picture of 2 poly pord type of frank car
cmoma may be difficult to distinguish from the less mahig
nant polyp grade 1 oo 2 Of probably greiter impor
tance 15 clhinieal or pathologic evidence of involvement
of the bowel wall Chniealls, this 1s evideneed by thiel
ening and induration of the wall and a tendency to fixa
tion Uleeration suggests malignaney but mav be due
to trauma to the growth and 1s of httle sigmficance

In some, evidence of malignancey may be shght, with
only a suggestion of amaplasin but with considerable
wregularity and varation 1 glandular formations, 1e,
so called adenoma malhgnum In others, the tumor 1s
obvously malignant Recurrence 1s suggestive but not
necessarily conclusive evidence of mvolvement of the
wall

Multiple tumors are not mnfrequent and may not show
the same characters

There 15 more or less agreement on radical operation
for these malignant polyps Smuley has not regretted
local removal or destruction and he believes that re
moval of the entire rectum 15 not jushifiable without con
clusive evidence of bowel wall mvolvement Every effort
should be made to examme such patients at regular m
tervals for at least three and preferably five years after
Temoval of the tumor

Oceasionally a frank high grade mahignancy closely
resembles a sessile benign polyp, and dragnosis 15 made
only on careful visnahization and 1f possible palpation,
and on repeated biopsv if there 1s any doubt In these,
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the most conservative treatment appears to be radical
resection, and any variation must be justified by unusual
eircumstances Such tumors probably originate as earel
nomas, and the wall 1s wmnvolved early with possibility
of early involvement of the lymph nodes Local treat
ment may seem mdicated, but fulguration of such le
sions has been unsatisfactory

Robert 8 Grinnell® (Columbia Umv ) has studied
the lymphatic and venous spread of carcinoma of the
rectum 1n 75 specimens cleared by the modified Spalte
holtz technie and concludes that use of this method
greatly increases the number of node metastases found
and aids 1n more aceurate prognosis

The main extramural lymphatic spread 1s upward
along the superior hemorrhoidal vessels It tends to re
main localized and to extend slowly mn most cases More
distant spread, often discontinuous and unpredictable,
18 not uncommon, however lLateral lymphatic spread
along the middle hemorrhoidal vessels 1s probably 1o
frequent and of secondary importance, occurrmg chiefly
when the higher nodes are bloched by metastases Down
ward lymphatic spread 1s exceedingly rare and only
oceurs by retrograde flow when the high nodes are
blocked The rare oceurrence of downward extension
suggests that anterior abdominal resection, with igation
of the superior hemorrhoidal vessels, may have a wider
field of usefulness for tumors mear the rectosigmord
Junction Metastasis to the paracolic nodes 1s rare except
n cases that are probably beyond operative cure Perin
eal excision 1s a completely mnadequate operation, even
for carcinomas lymg below the pelvie peritoneum The
tendency of rectal earcioma to metastasize by way of
the blood stream varies, 1n general, with the degree of
differentiation of the tumor and with the extent of local
spread, as outhined by Dules Blood stream metastasis
before the muscle wall of the rectum has been completely

(6) Ann Surg 11f 00 16 Afugust 1949
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penetrated by the tumor is probably rare Blood borne
metastasis after complete penetration of the muscle
wall, but before the regional nodes are mvolved, 1s not
as rare as has been believed The value for prognosis of
both the grading of tumors and their classification ac
cording to local spread has been further demonstrated
Failure to find local blood vessel 1nvasion 1n the tumor
after careful search 1s strong evidence that no visceral
metastases exist

Electrosurgical Treatment of Rectal Cancer —A H
Roffo and Felipe Carranza? present some statistical
data on the 926 cases of rectal eancer seen at the Insti
tute of Experimental Medicine of Buenos Aires from
1928 to 1941 and compare the results of roentgen and
radium 1rradiation with those of radical electrosurgical
treatment They consider the latter the treatment of
choice, as thewr personal experience shows & cure for
more than five years 1n 50 per cent of the cases This
figure applies to 261 patients on whom they performed
the mtervention, with an operative mortality of 2 per
cent

Anus—Réle of Anal Glands wn Pathogenesis of
Anorectal Disease —Maleolm R Hill, E Harold Shryock
and F George ReBell8 (College of Med Evangelists)
studied structure distribution and relationship of the
anal glands 1n 1 seven month fetus 5 new borns and 11
adults The glands mamfested wide individual variation
as to number, depth of penetration and contour Lack
of complete canalization of the terminal portion of the
glands was observed in three new borns In some adult
specimens the cells himing the glands presented apical
eytoplasmie vacuoles which stamned positive for muem
Appearance of & cyst of the tubular portion of a gland
further suggested secretory function Smooth musecle 1n
the submucosa of the gland bearing area varied 1n thiek

—_—
(1) Bat
1082 snm;nm"’f%.i' med. exper para el estud. y trat, d edncer 18 102
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ness and stages of development Varible lymphoeytic
mfiltration was noted in all cases and was considered
of nonpathologic significance

Various traumatie, bacterinl and constitutional fac
tors unite to permut mfection to spread via the anal
gland system Extension of glands bevond the anorectal
line mto the rectal submucosa offers a logieal explana
tion of occasional occurrence of abseess and fistula m
this region Deep penetration of a glind extending mnto
the internal sphineter points to possible avenues of 1
vasion along muscle bundles, faseial plines and adja
cent structures to these lines of cleavage One adult had
a defimite gland evst, wlich supports the clam that
abscess and fistula mav develop without communieation
with the anal eanal Primarv carcinoma originating in
the perianal tissue can oceur, perhaps following chron
1¢ trauma, with glandular cyst serving as nucleus for
development Assumption that anal glands 1n man are
vestigial remains and funetion only m animals was not
supported by the study Instead, these glands are ev1
dently active as secretory structures throughout Life

Treatment of perianal abscess and fistule requires
application of fundamental surgical prinerples, modified
bv the peculiar anatomy of the part W F Gillespre?
(Univ of Alberta) describes the surgical anafomy of the
anal eanal and insists especialls on the external sphine
ter which 18 molded around the internal sphincter and
the Jongitudinal muscle like a ring on a finger, or hke
the prostate around the vesical outlet

The subcutaneous portion 15 a thick bundle of musele
fibers forming a rmng mmmediately under the shm and
having no prolongations anteriorly or posteriorly It
lies just distal to the internal sphincter and 1s eastly
palpable m 1ts whole circumference, with a groove
above 1t, called the anal intermuscular septum marking
separation of the muscle from the internal sphincter

(9 Canad M & J 4 54 51 December 1942
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The sccond part, the superfiesnl portion, forms an
ellipse s 1t reaches 1its attachment to the coceyx and
the central point of the permenm It lies above the sub
cutaneous portion but 1s separated from the latter by
fasmal extensions of the longitudmnal musele Witlun
the grip of this musele 15 the internal sphineter

The third part, or deep portion, 15 1lso a errcular bun
dle of fibers with no anterior o1 posterior attachments

rags 7 44 56
Fig 163 —External sphincter 2 deep porhion 2 superficial portion 3 sub

{utaneous portion 4 ‘anal crypts and papillae 5 internal sphinecter § fascial
fusertions of longitud nal muscle 7 anal intermuscular septum 8 snoresta]
nog
Its lower margm 15 usually related closely to the super
fieal portion, and its upper margin fuses with the leva
for am (Fig 163), especially the puboreetahs portion

of the latter

Chineally, these struetures afford three valuable land
marks  subeutaneous portion, anal intermuscular sep
tum and anorectal Junction, which offers a defimite rmg
to the examining finger This anorectal ring consists of
the so called internal sphineter longitudinal muscle pu
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borectalis portion of the levator and the deep portion of
the external sphineter The puborectalis 1s a U shaped
musele which acts as a sling to fix the canal to the pubie
bone The rmng 1s much thicker postertorly than an
teriorly because of thig muscle Anal continence depends
on mtegrity of the anorectal ring, and ths structure
must never be completely divided

Figure 163 shows distribution of faseial termrmations
of the longitudinal muscle which reach toward the skin,
particularly between the subentaneous and deeper por
tions of the external sphineter, remimscent of the two
layers of the sphincter cloacas These faseial strands
may be important factors in determiming the pathways
taken by infections extending outward from the anal
canal

The mferior mesenteric vessels, stretching from Al
cock’s canal to the anus, enter chiefly mn the posterolat
eral quadrants, and these pathways explamn why most
fistulas are located in these sectors Simlarly, lym
phatie draimnage offers an avenne for infection Attention
has recently been directed to the anal ducts, Tucher
and Hellwig dissected 89 specimens to show the open
ngs of these tiny epithehal tubes mto the anal crypis
and emphasized the possibility of these bemng pathways
for extension of anal cryptitis mto outlying tissues

Most 1sehiorectal abscesses arise from mfection n anal
erypts Why the anal erypt should become infected 18
not understood But once having begun, the anatomy
explains how 1t extends The sequence of events 15 CIYP
titis, extension by lymphangitis or otherwise, and ab
scess 1n the 1schiorectal fossa which 1s a relatively ngid
cavity that can hold scarcely 2 oz flmd In these rigid
walls the fatty tissues resist but feebly the suppurative
processes, and extension ievitably occurs and follows
the Line of least resistance, passing along the origwal
tract back to the crypt and converting a mnute path
way into an actual tube Later the shin ruptures or 1§
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meised, and a fistula 1s formed In some cases, extension
travels deep to the posterior raphe to the 1schiorectal
fossa of the opposite side As many as 40 per cent of
acute 1schiorectal abscesses may have established gross
opemings 1nto the anal canal by the time operation 1s
undertaken

Treatment of 1schiorectal abseess should be early op
eration before fistula formation, even when an abscess
15 only suspeeted Given a patient with the usual history
of throbbing perianal pain, the area of the anus should
be palpated with finger and thumb A point of shght
wduration which 1s definitely tender reveals the dis
eased area A large portion of shin 1s removed and the
tension thus reheved Length of the ineision should be
at least twice the depth ot the abscess Exammation of
the cavity should be made gently to ascertain whether
a fistula already exists However, unless the pathway
1s superfieial, 1t should not be treated further at this
time A square of vaseline gauze is placed on the wide
shallow wound Pacling must never be used Occasional
dressings, tub baths after bowel movements and gentle
Irnigations with saline solution are all that 1s required
If this operation 13 done early the number which go
on to actual fistula will be reduced

Treatment of anorectal fistula 1s saucerization How
ever, integrity of the sphineter raises an anatomre prob
lem, the solution of which depends on establishing the
relationship of the tract to the anal museulature

The first problem 15 to find the mam course of the
fistula  Palpation furmishes mueh assistance for, with
the forefinger in the canal and the thumb pressing
about the orifice, a firm ecordhile mass may be felt
which represents the scarred trach of the fistula Then
with an anoseope 1n position a hooked proile explores
the various crypts m the mvolved sector If this proves
unsatisfactory a flexible probe may be gently passed
from the secondary, or skin opening 1nd made to pre
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sent through the primary opemmng n the erypt Rarely
15 1njeetion ot dves and radiopaque solutions needed

Distulas may be classified comvemently into subeu
taneous or submucous (abont 36 per cent), an+l (those
opening into the canal below the anorectal ring) and
anorectal which extend above the amorectal ring, no
matter where the primary opening 1s found About 82
per cent belong to the first two groups

The mam tract 1s mapped out bv a probe or grooved
director and its relatrons to the anal musculature are
determined by palpation If the aporectal rmg 1s not
mvolved the probe 1s boldly cut down on, converting
the tube into a trough which 1s widened by cutting off
its edges and extending the incision radially Radical
sacrifice of tissue 15 necessarv In cutting the muscle,
care must be talen to cut cleanly and radiallv to the
fibers A third of the cases will be subeutaneous but
most will 1equure sacrifice of the subeutaneous portion
of the sphineter If there 1s dufficulty m determming the
exact relation of the tract to the musculature, 1t 18 Wiser
to do a two stage operation At the first saucerizahion
15 carried down to the musecle and a stout hgature of
sik 15 loosely tied throngh the tract and around the
muscle fibers After two weeks, the scar will prevent
too wide separation of the muscle when 1t 15 divided
The anorectal ring must never be divided under 1my
crreumstances The operation 1s eompleted by searchmng
for and boldlv dividing the secondary lateral tracts so
that none of the ramifications remams tubular

Postoperatine care 1s sumple but exactinz The wide
wound 1s dressed with vaseline gauze gently spread over
1ts surface never pacled Dressings are renewed duly
until the wound 1s coverel with healthy granulations
The bowels are allowed to move by the third dav and the
patient 1s put on a full diet which will provide a formed
stool After defecation the wound 1s gently but thorongh
ly irrigated with saline After a few days the patient 18
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encouraged to go to the totlet and then to sit 1 warm
bathwater ¢ few minutes before a fresh dressing 1s ap
pled After the fifth dav the surgeon passes a well
vasehned finger into the anal eanal duly to smooth out
the folds and prevent “bridging,” winch would spell
failure In two weeks or so the field 1s 2 clean, super
fiesal granulating wound that 1s practieally pamless The
pattent becomes ambulant, but still requires duly
speetion by the surgeon who 1s on the lookout for missed
lateral tracts These ean now be reeognized as peirls
gray snul like patches m the healthy red granulations
Such areas must be freelv opened at onece

Failures will likelv be due to one of three causes The
internal opeming has not been opened, lateral offshoots
have not been recognized, or too consersatine 1n opera
tion has permitted bridgmg Incontinence 1s 1voided by
protecting the anorectal muscular ring dividing the
sphineter only once and never obhiquelv and avoiding
packing

Tuberculous mfection oceurs 1n 10 to 15 per cent of
fistulas Tf the patient s general condition 1s sntisfactory
the local lesion ean be dealt with radieally If the gen
eral eonditron 15 unsatisfactory the surgeon must ap
Dbroach the local lesion with utmost caution and con
servatism

Fissure wn Ano —Edward T Whitney 1 (Boston)
shows how three factors are mnolved n the genesis of
a fissure an ano at the posterior commissure An anal
gland becomes prey to mfeetion which ultimately 1s com
bated by production of fibrous tissue, especially in the
neighborhood of the fibro muscular lonmtudinal muscle

1brosis here results ;m a Pecten band which strangulates
the duet or necl. of the gland produciig an nter
sphineterie abscess Rupture of the latter through the
anal wall ereates & round or oval uleer which, when the
anus 15 not dilated loohs like 1 fissure or eracl

M \m 7 surg 5901 Jomoan 1943
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Logieal treatment requires elimination of the under
lying causatrve condition, accomphshed by exeision of
the infected anal gland and Peeten band and adequate
dramage of the abscess by postertor sphineterotomy

A radical operation for infractable prurius am 15
described by Forrest Young and W J M Seotts (Unmv

- e

£
w,.:‘...fw Aanstnnn

Fig 164 —Manner in which flap is cut for resurfacing one half perianal #res

of Rochester) It consists of complete exeision of the
scarred perianal skin, one hemisphere at a time, and
shifting of a flap from the medial surface of the buttoch
and thigh to replace the excised area The flap need 1ot
be delayed because the blood supply 1s entirely adequate

TECHNIC —AR 1neiston 1s made at the mucocutaneons juie
tion around one half the ecreumference of the anus The
TT(E) Surery 13 011915 June 1948
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mueosal edge 15 prevented from retracting wward by a num
ber of guy sutures which are held by an assistant The external
sphineter muscle 13 exposed, and the searred shin and sub
cutaneous tissues are dissceted from 1t A plane of disscetion
1s found under the leathery area and disseetion ecarmed out
ward to normal shin The flap of scarred tissues 13 cut away
{Fig 164) A flap of skin and subentancous tissue of correct
size and shape to cover the defect 15 cut lateral to the defect
with 1ts base posteriorly and 1s swung across and sutured to the
anal mucosa and the medial line of exciston The defect left
laterally 1s sutured as far as possible and the remminder left to
granulate The operation 1s done in the hthotomy position, and
any tenston on the flap becomes less when the legs are straight
agan A small rubber dran 15 brought out from under the
flap at its base, and a snug perineal binder 1s apphed to hold
the flap securely m apposition to its bed The bowel 1s
prevented from moving for 10 to 14 days depending on the
speed of healing There 15 usnally some inflammatory reaction
along the suture lines, but not enongh to mterfere with heal
mg In two to three months the remaiming half of the perianal
skin 1s removed and replaced 1n the same manner

So far three such patients were operated on Two are
free from symptoms long enough to be thought perma
nently rehieved The third 15 about to have the second
stage of the operation done

Domingo Pescuma? (Buenos Atres) reports a case of
epithelioma of the anal border, the size of 2 hen’s egg,
which was treated with radwuum Evolution of the tumor
was observed 1n 20 biopsies done at regular mtervals

Treatment was given 1n two stages (1) Interstitial, with
10 radinm needles of 333 mg placed 1 em apart Like the
spokes of a wheel through the pedicle of the tamor, 0 25 med
}::E l’l‘our, total dose 59 med Shght contraction of the tumor

rance of h T occurred (2) Superfieial
moulage contaming 14 radium tubes of 666 mg, 1 mm P

t u!'nr::i Ain and % mm Pb filter foeal shin distance of 2 em
1
fyieg 134:14% a surface of 56 sq em , 070 med per hour, total

med 1n eight days There were nearly complete
disappearance of the tumor and frank erythema
¢ ne month later, there was intense radiodermitis of the
reated region Two months after treatment, the tumor was one

() Bemana méd 50 947947 Apr 29 184
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fifth 1ts original size and consisted of two hard nodules covered
by smooth shin and seemingly consisting of selerosed fissue
Infiltration of the splineter and termunal part of the rectun
was greatly decreased

Pedicle S1wn Grafts in Correction of Cicatricial Anal
Stenosis —Patients with imperforate anus frequently
develop such a severe stenosis, particularly following 1n
adequate operation at birth, that the ordnary plastie
procedure 15 unsuccessful In an effort to treat these

Flap

F » 165 —Two or three weeks after outlining a flap on the butfock as illus

trated a second operation fs performed mn which the sar tissue &t the

stenosed anal openming 1s cut through posterorly and the area dilated to
make room for the skm graft (Fig 166)

severe types Warren H Cole and Paul W Greeley-
(Umv of Ilhnois) have used a pedicle skan graft on the
assumption that the chief cause of failure m the other
plastic procedures was msufficseney in the amount of
normal elastic shin

TeoENIC —A temporary colostomy (double barreled, with
out tissue mtervening) 1s made in the descending colon -0

(?) Surgery 1. 319 35 September 191
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R

Fi™ 168 —Skm flap i mobilized and swumg over to the midline anchoring
the end to the edies of the defect freshly made by the Incision posteriorly

NUS I

v

\‘__w{‘.M - L —
el

Fiy —
‘ng alr.ﬂ:g. 'Nisn or three weeks after transplanting the flap to the anal open
“tolocs amg 30t transversely the distal end fixed with sutures fo the anal

@ prox mal portion traneplanted back to the ori~inal mite
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that the anal surgery may be carrted out 1n a clean operative
fiell About two weeks later, a pedicled skin flap 13 elevated
from the buttock lateral to the anal opening It should be
long enough to reach the anal defect without tension and
wide enough to cover 1t completely Two or three weeks later,
an meiston 13 made from the stenosed anus postertorly and up
ward to the rectal mucosa The openmng 1s dilated, leaving a
V shaped defect (Fig 165) The flap 1s mobilized transferred
to the anal defect and secured to the cut edges of the mucos2
(Fig 166} A plug of 3 per cent xeroform vaseline gauze 1
placed 1 the rectum to exert moderato pressure agamst the
end of the flap to guard agamst passive congestion The donor
site 15 temporarily covered with xeroform vaselne gauze and
dry dressings The wounds are dressed sufficiently often to
insure surgieal cleanhness, and the flap 1s left 1n this posibion
for three weeks The sk sutares either cut through and are
extruded spontaneously or are removed in about 10 days

After three weeks, the flap 13 divided and the free end of
the distal portion 1s sutured to the skin at the anal ontlet (Fig
167) The unused part of the flap (Fig 167b) 1s returned to
the donor site and fixed with nterrupted cotton or silk sutures
The balance of the donor site (Fig 167a) 1s permutted to fill
mn by secondary intention, althongh a spltt sk graft may be
applied The skin sutures are removed m 7 to 10 days, when
all wounds are healed Any time after that, the temporary
eolostomy 13 closed

This technic was used 1 two cases with gratifying
results There is no incontinence unless diarrhea 15
present

George F Eubanks3 (Atlanta Ga ) discusses post
operatwe management of anal surgery Properly 1t be
gins before operation continues through operation and
for as long postoperatrvely as the patient has any symp
toms or recurrence of anorectal disease

Careful and thorough jyet gentle origmnal examna
tion will pay dividends i postoperative comfort Also,
an early umpression of roughness formed 1o the mind o
the patient 1s difficult to eradicate later and such fixa
tion wall cause him mvoluntarly to exaggerate the 10
evitable postoperative discomfort Immediate preopera

(3) South M J 36 932 January 1943
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tine preparation for surgery of this area 13 fairly well
standardized and mnvolves basically cleansing of the
bowel, local preparation of the skin and satisfactory
sedation It 13 advisable to allow a liberal supper, prefer-
ably contammng only moderate residue, the might before
operation

The operation 1s scheduled for as early as practical
for the operating room staff Selection of anesthetic 1s of
great importance Low lumbar anesthesia more nearly
fulfils requirements than any other Use of 10 to 12 mg
pontocane dissolved 1n 3 cc spinal flmxd and 1njected 0
about 20 seconds with the patient horizontal on his left
side produees less systemie reaction than the 45 ce of
1 per cent procane usually injected for caudal and
Parasacral anesthesia Contrammdications are spinal de
formities, previous meningitis or acate anterior poho
myelhitrs and frail patients with marked orgame hyper-
tension In these, local infiltration with procame, pento-
thal sodium or eyclopropane 1s used

Care and gentleness, avordance of foreible divulsion of
the sphineter and mmmal use of suture matenial reduce
mfection, sphineter spasm and postoperative pamn Tubes
and packing delay healng The provision of radially
Sifpated areas of skuin exeision corresponding to the areas
of exeision of more proximally located diseased tissue,
Producing a dranage gutter for each wound, promotes

ealing and prevents many postoperative mfections sub
cutaneons abscesses and tag formations Use of mflira
ton anesthetie of prolonged action at the fime of opera
;wn has a defimte place i the control of postoperative

a1n
. PosroreraTIvE MaNAGEMENT —Following operation, a tight

fithng adhesive dressmg placed over an inverted wedge of

uifed ganze sphnts the anus, promotes comfort and controls
any tendency to bleed from the areas of skin exeiston This
reduces the number of external Ligatures to the munmum re.

gmred fo control artenal bleeders This dressing 18 removed srx

ours after operation at which time hemostasis 1s complete,
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and hot (110 F) dressings of mereurte iodide are apphed
continuously, directly to the operative area The pahent is
allowed ouf of bed to void, 1f necessary, any tume after re
moval of the dressing Aspirin and codeine are ordered and, 1t
they do not render the pamn tolerable, dilandid 15 admm
1stered hypodermucally The anesthetie nsed will usaally render
the patient entrrely comfortable for four to six hours pot
operatively, and then the loeal mowst heat greatly relieves the
sphineter spasm which 1s the greatest source of pan There
15 no 1nterruption of dret except that only hiquids are given for
breakfast before operation The day after operation the pa
trent Tecewves two to four hup baths at a temperature of 110
F Ths, next to careful surgery, 13 the greatest factor 1 pan
control These baths, at least two daily, are continned throug
out the entire period of healing Starting the dav affer opera
tion the patient takes a hydrophilic laxafive daily mntil b
g 18 complete and normal bowel function re established

Direct wound care begins after re establishment of evacud
tion It consists essentially of local cleanlmess and observation
for possible comphieations Careful cleansing with 2 cotton
tipped applicator, gentle 1rmgation with witch hazel and 2
mild local anticeptic, such 13 solution of metaphen are us
daily until eprthelial regeneration 1s well advanced This takes
usually about two weehs The dressmgs are done less frequently
thereafter, but the patient 15 examined at least once a week
until all healing 15 complete The usual perod of hospitalzs
:]!un 15 5 days and the usual time of immediate office care

ays

A regular system of follow up 15 essential if recut
rences are to be prevented Patients are requested to ré
turn for exammnation at intervals rangmnog from one
month for the first six postoperative months to three
months for the remamder of a two year pertod Ab
these examinations careful chech 1s made of the size of
the canal, presence of shin tabs subject to rmtation and
possible reappearance of internal varices or mucosal re
dundancy When such conditions are apparent, switable
treatment mstituted while the diseise 15 m an early
stage will prevent the necessity of farther radical sur

gery
This plan has been graduallv evolved m management
of 2,463 operations for anorectal disease other than
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mahgnanev In this series, 126 per cent had postopera
tive headache lasting two davs to two weehs, 159 per
cent required catheterization, 402 per cent required
one dose of dilaudid, 349 per cent required two to five
doses of dilrudid , 0 44 per eent required second hospatal
1zation and proctotomy or other plistic procedure for
constriction of the canal, 118 per cent required super
fieial proctotomy as office procedure for constriction of
canal, and 00S per cent requred a second radienl
hemorrhoidectomvy

Con Amore V Burt and Edwin J Pulashit (New
York Citv) recommend zinc peroxide dressing for post
operatite anorectal nounds, because 1t does not produce
any generalized or local toxic mamfestations and 1s safe
m all types of anorectal wounds, both local and abdom
opermeal The packing does not adhere to the raw
surfaces and hence 15 easy to remove, 1t does not produce
oozing on removal, 15 hemostatiec and tends to reduce the
Postoperatiie capillary cozing False umon of the raw

surfaces 1s prevented by the deposit of sohd particles of
zine peroxide

TecEN1c —Usnallv 2 3 tablespoonfuls of zme peroxide pow
€T, previously sterihized i a test tube fitted with a cotton
stopper, 15 placed 1 a small mxing basin Stenle distilled
“‘ahter or normal saline 1s slowly poured over the powder
which 15 stirved until a suspenston of about the consisteney of
€4vy eream (40 per eent) 1s obtamed A piece of 1 1n plam
yﬂckllng, 12 18 1n long, 1s soaked m this suspension and folded
fo 2 length of about 3 1n With a plam forceps grasping the
orete end, the packing 1s inserted throngh the anal eanal with
p‘llac:(i.‘ddmg up the end to form a bulbous extrerty It 1s <o
that 1t covers the entire raw surface and ‘Pprevents any

by 1;?“:ulhermn of these surfaces The packing molds itself in
produ anal eanal and flls any eavities or crevices, but does not
Vo h? anv discomfort, even 1f 1t becomes dried out and hard
gion eaiﬂuZe placed over the packing and entire anal re
H dhm‘e_ﬂ to prevent drying Then plamn gauze covered bv
place ;! straps to exert pressure and hold the dressing m
» 15 apphied Al packing 1s usually removed after 24

) Sur Gumec & Obst 75 65 6 December 1942
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hours and rarely replaced even 1n the case of fistalas It mav
be left 1n place for four or five days until granulations have
formed

Following removal of the packing, hot sitz baths are
stitnted twice a day, mmeral o1, 3 oz, 1s admmstered twice
a day, and a eathartic 1s given on the might of the first post
operative day, followed the next morming by an enmema
necessary The hospitalized patients are discharged on the
third to fifth postoperative day, usually on the fourth

In abdominoperineal resections, the most satisfactory pack
ing has been a large abdominal laparotomy pad soaked 1n the
zine peroxide suspension This pad lines the entire raw sor
face of the true pelvic cavity below the new pertoneal floor
The space within the pad 13 then filled loosely with plan
or 10doform gauze, which 1s partially removed on the first o
second postoperative day By the fifth day all packimng, 1
cluding the zmc peroxide pad, 15 removed without pam or
cozing A grayish white surface remamns for three or fout
days due to the mechameal deposit of zine perouide parheles
over the raw surfaces In the course of two or three days more
this surface matenally elears, healthy granulations appear and
healing proceeds perhaps more rapidly than following other
types of packing One great advantage of 7ine peroxide pack
tng, 1 general 1s that 1t may be kept 1n place for days with
out produeing a bad odor

Pilomidal Cysts —Accordmg to Chas Gordon Heyd®
(New York City), the draft boards and physicians 1n
charge of induction are revealing a considerable number
of “alleged” pilomidal eysts Recently he was consulted
by three physictans mn good physical condition but re
jected because they showed in the median raphe at the
base of the spine one or two small “dimples ¥ They were
hardly larger than the head of a pm and did not admit
a probe, yet diagnosis was pilomidal eyst and the appht
cants were rejected for a commission m the Medical
Corps They had no symptoms suggesting a pilonidal
cyst, and diagnosis seemed dubious

In the last decade, operative procedures for pllomdal
cysts have tended to become more and more radieal, with
removal of large areas of mtegument and subcutaneous

(5) New York State J Med 42 21 9 130 Nov 15 1942
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tissue, 1n the expectation of exeising well beyond the
margm of any eyst wall or 1ts ramifications Fully half
the cases beecome infected and breah down, leaving a
large granulating area which requires months to heal
A mmmum of 10 to 14 days’ hospitalization and 8
months with a pamnful, discharging wound 1s too great
a price to pay for such a condition

Heyd describes a safe efficient office treatment for in
fected or nomnfected pilomdal cysts, used n at least 25
cases Two technies are available depending on the eon
dition of the cyst

TECHNICS —Group A Nommfected Pilomdal Cyst —Under
2 per cent novoeamn local wfiltration, a longmtudinal, elliptical
masion 25 em 1s made, exeising the median raphe and about
lem skin meluding all “dimples ” The ellipsts of skn carries
with 1t an exeision of the same amount of tissue from the skin
surface to the perosteum of the sacrum Hemostasis 1s as
sured and the wound packed rather firmly with gauze saturated
with the Carnoy Catler solution

Absolute aleohol 6 cc
loroform 3ce

Glacial acetfe acid 1ce

Femnc chlonde 16m

Group B Infected Cysts with One or More Discharging
Orifices —These patients have had one or more previous oper
ations, varying from simple drainage to radical exaision The
Same techme 13 nsed as in group A except that there 15 2 wid
et elipsis of exeision neluding 21l smus orifices The effect
tl’mf the selerosing solution 13 to destroy all the seereting mem
ranes The lateral walls of the cavity remamn mgid and the
51 edges Wil not contact or turn m, so the cavity must be
cl Dtsed by granulation from below upward The original gauze
saturated (but wrung ont) with the sclerosing fimd 1s left 1n
Sttu for 48 hours After ths, plain gauze 13 inserted for a
Z:ﬁ’“ﬂ 48 hours Then ganze saturated but wrung out 1s m
% ed 1 the wound for a third 48 hours Yollowing this,
g"e‘::‘ﬂ‘gauze 13 mserted twice a week until healing 1s com
Olecranon or Patellar Bursitis —Here the techme 15 shght
i{ Jodfled On the first visit, a faurly large aspiratng Deedle
nserted at the lowermost flmd level and 2 16 mm needle 13
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mserted mto the sac at the uppermost flud leve! The fimd
contents are aspirated through the lower needle and 1 cc
sclerosing solution 15 1njected throngh the upper needle For
six to eight hours there 15 considerable pain, requinng some
anodyne After 24 hours, an ellipsis of shmn 1s exased and
treatment then carried out as in group A The author sub
mtted to this therapy for richt oleeranon bursttic with com
plete healing 1n 18 days and no loss of time from practice

Isidore Cohn® describes the operation for piomdal
sinus which he has used for 14 years at the Touro In
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Fig 168 of sutures and wound closure.

firmary and Charity Hospital of New Orleans The
mawn pomt of variance with other procedures 1s the
application of mattress sutures at a distance from the
wound edges and not erossing 1n the midline, but coming
out on the same side (Fig 168)

After care of the patient 1s particularly mmportant
He should be Lept in the prone position and not be

(9) Am J Sure 81 €168 Julv 1943
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allowed to be up and wallung too soon If the patient
walks or sits down soon fter tius operation, inereasmng
tension on the healing wound cannot be avoided, and
Cohn believes that this accounts for a good many delayed
healings of wounds which would otherwise unite by
primary mtention

Willam F MacFeeS reviews 214 eases i which 230
operations for pilomdal sinus were performed sinee Jan
1,1936 No two cases oceurred 1n the same family There
was no tendency toward association with other anomahes,
but an meomplete spina bifida was present in one case

Undermined

4 - A
- B

AN #
.

(
)/-l !
N i
5

;
g BN

Fig 169 (left) —Typical appearance of p lonidal smus with hair projectn
Fir 17 from middle sinus
@ (right) —Sinus removed bv block dissection with undermamng of
in and exposure of sacrococeygeal fastia

The ratio of males to females was 3 1 The series con
tained two Negroes, but no members of the yellow and
Town races Itahians, Central Europeans and Jews were
the largest racial groups 1n a mixed population All pa
tients presented evidence of infection, and half of them
Bave a hustory of one or more abscesses which had been
;nclsed or had ruptured spontaneously Thirty two pa
tf‘l:i:l:dbhad one or more previous operations designed
g about a cure Only 13 attmbuted onset of symp

) \mn Sur- 116 68 699 November 1942
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toms to traums Five of the 57 females gave chuldbirth
a8 the cause of onset, and 2 others stated that symptems
began during pregnancy The youngest patient was 16

TR
SRR

Sacrum

g 171 {top} ~—Sutures of black ¢llk placed through skin edges snd facit
fefdy (at(t]‘uz)g In passing sutures throwgh skin subeutaneoma fat §s oot

saclnded
Fig 17° (bottem) —Cross section
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and the oldest 55 Average age of onset was 221 years
and average age at the time of admrssion 25 years Four
patients stated that the sinus had been observed at birth

Tecrwic —The type of wound closure used (Figs 169-175)
has as 1ts prineipal purpose chmination of as much open

Fig 173 (t p) —Sutures tied bringing skin edges to fascia mear midhne
without tension
Fig 174 (bottom) —Cross section.

wound as possible withont ereating a dead space The f1ssue 1n
valved by the sinys 15 removed by bloek dissection and partial
wound closure 13 effected by suturing the shin edges to the
sacrococeygeal fascia and underlying higamentous structures
The shinedge on each smide 13 brought as near the midline as
Eosslhle ithout tension and sutured with interrapted medmm
hI:Ck silh, leaving a narrow uncovered ares of faseia be

een If this area 15 large enough to warrant it, a skin graft
m?)y be apphed to shorten the period of healing further A,
roll of gauze or cotton wet with normal saline solution 18
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then applied to the wound where 1t mav be convenently an
chored by the suture ends, which are left long enough to
facihtate therr subscquent rdentifieation and removal IE the
wound ean be kept clean, 1t need not be disturbed for several
days, but the dressing may be changed frequently 1f necessars

Fu 175 —E ds of su
tures which have been left
To g are tied over a dress
g roll of wet cotton or
gauze as convenlent means
of holding 1t n place
Wt dress ng provides cap
1Mary medwm for abs p
fion of serous ewudate
(MacFee above )

The sutures should not be removed
until the shin has become firmly fived
to the fascin This 1s usnally 4 question
of 10 or 12 days

The mitinl results are encourag
mg, but the nltrmate value of the
method depends on further ex
perience with 1t The postoperatiie
care 15 1mportant, with regard both
to heallng time and to ncidence
of 1ecurrence

S C Woldenberg and W 8
Sharpe? (MC, USA) studied
100 consecutive cases of plomdal
disease treated surgically by excl
sion and primary closure, 80 per
cent of patients had dramng
sinuses on admission, 10 patients
had had previous operations m
which some type of exaision had
been done, and 38 had had prevt
ous meision and drainage

A program of preoperative treat
ment surgieal exeision with pri
mary closure and postoperative
management was followed Recur
rence was observed 1 2 per cent
Wounds healed m an average of

21 5 days and the patients were returned to full mhtars
duty 1 an average of 28 davs, 72 per cent had eom
pletely healed wounds 1n 14 days and were hospitalized
for a period averagmg less than 25 davs, they returned
to duty as useful soldiers

(1) Sug Cynec & Obst 1441 0 Febroary 1943
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Aside from pre and postoperative managemint five
factors were responsible for these results (1) completely
metrenlous hemostasis, (2) avordance of tension 1n clos

ure, (3) obliteration of all dead space, hnowledge of
Cysticcavity

sacrum
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Fie 176 (top left 14 7 tight’
Fi- 178 (rsoft?;mE u’m n’r‘- 1 107 (b(att(:zm ngh)t)
(vanAlstyne below )
amitomy of the region and eare to avoid damage to
‘}"lcel’x and anal sphineter (4) liberal use of chemo
therapy locally and generall

3 (5) careful apprexima
t10n of wound depths and edges

Pilomdal Cysts —Guy § Van Alstyne$ (Chicago)
(8) Siery 1 3 T8, Novemt r 194
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uses the followmg method of demarcation and closure
which maps out the area accurately on the overlymg
skin, restores the natural groove between the nates and
so entirely obliterates all space between the shin and
the sacrococey gedl fascia

TecuNic—A small probe (Fig 176) 1s passed through the
postanal dimple (Fig 177) mto the cavity of the eyst and
pushed cephalad as far as possible, care beng taken not fo
make a false passage nto the penieystic tissues A small neh

Fg 180 ig 181

1s made 1n the shin over the palpable head of the probe The
position of the probe 1s changed to an oblique one, both right
and left and the shin is mcked each time over the head of
the probe as before This 1s continued to a transverse post
tron, then obliguely downward and lastly directly eaudad The
series of shin micks accurately maps out the cyst area on the
skin surfacc Nevt a bismuth paste 1s mjected (Fig 178) This
will distend the cyst and identify any ramifieation, which an
unwary surgeon mught madvertently cut, better than methyl
ene biue or other dye can The cyst 13 exeised en bloc by
cutting widely round the marked out area (Fig 179)

For closure, instead of suturing the edges of the skan flaps
to each other mattress sutures of heavy silk are placed close
to the edge of one side, then through the deep faseia overlymng
the lower saerum and coccyx in the mudhne or shghtly past
it, then back agam through the edge of the same flap (Fig
180) Sufficient similar sutures are placed along each flap edge
from shin to fasera and back so that when tied, each flap 13
folded on itself with 1its free edge held firmly to the bottom



HERNIA 497

of the groove in the midline (Fig 181) This procedure ap
prouimates the edzes just as truly as thouch they were sutured
to each other, with the ndditional advantage of entirely oblit-
ereting any possible dead space underneath One or more shal
low sutures may be placed from one flap to the other (Fig
181 4, top suture) should there be anv zap, excepting that 1t
1s Wise, smce these cysts are always mnfeeted and this regon
1s elose to the anus, to leave n small gap at the lower angle
for dratmng

[The large number of cases of pilomdal cyst that have been
recopnized in the Army has been a surpti e to everybody and 1s
responsible no doubt for the numerous articles on this subject
which have appeared recently However, despite the many new
methods of mapping out the cyst and 1ts ramifications the editor
has found very sansfactory the older method of mjecting a solution
of wethylene blue into the enus followed mmediately by the
mjection of hydrogen peroxide which forces the dye into the various
ramifications—Ed ]

HERNIA

Accepting the theory that the transversals and mter
nal oblique fibers do not normally attach themselves to
Poupart’s but rather to Cooper’s hgament, Henry N
Harkins, D Dmericl Sazilagyl, Broek E Brush and Ray
Wilhamso (Henry Ford Hosp ) bave used a hermal re
pair which restores the normal attachments to Cooper’s
bigament In this operation, termed the McVay hernot
omy, no faseial layer 15 sutured to Poupart’s higament
This techme was used 1n 131 grom hernias of several
types m 109 patients during 16 months While follow
up studies are mot yet complete, results indicate that
the procedure Justifies 1ts theoretical advantages Only
B¢ recurrence has been found The same Pprocedure was
used for all mayn types of grom hermas indirect
Stnal, direet mguinal and femoral The fact that only
‘;‘;}:;Clhmc need be learned 1s another advantage of the

(9} Survery 1 261377 September 1042
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TECHNIC — Spinal anesthesin, interrupted stk sutures
throughout (eveept for purse string sutures), shin preparation
with 35 per cent 10dine and return to mannal labor mn five
to siv weeks after operation are elements i the procedure

R i

| '
AN . Ext obl) ve
Apuniem ass
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i shentbh
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Fio 182 —Relaxat on of nternal oblique preliminary evposure Authors

usually do the separati n with blunt dissection then cut through the interna

obl que aponeuros s iust late al to where 1t joins the external oblique aponey

Tos s to form the 1nea alba Ihchypoga trie and other nerves and vessels to
be a oided are not shown (From R enhoff Surgery 8 333 1

The technie may be divided into 10 steps The time required
15 no _greater than for v eonventional reparr

Exposure of the cord and opening of the ndirect sac
If the indirect sac 1s long 1t 1s bisected near the internal rmg
The distal segment 15 usuallv left undisturbed, but 1f easily
separated 1s removed The proximal segment 15  rasped with
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Halsted clamps whieh are placed at vartous pomnts around the
arcumference of the internal nng
2 Exploration of the femoral ring and Hesselbach’s trangle
3 Hoguet’s mancuver If a direct weahness or sac exists,
traction outward on the indirect <ac will pull the pentoneum
TR T OEY, edligde T ———y
i BpONEUTOus Rectus sheath }
3 Incised

|
?

‘revaste:
U cte

mLocle g

f
i?yra-n:‘n‘j)

muecte
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Ry . v
"‘"—-~__....__\_‘ S 1
i
|

: Atropq ed
&‘ Sropart, g come po d »
= bt sk s e et s P T
183 ~Relaxati 1 of internal tliqu result. (From Pienhoff Sy ry
8 34 1940)

:§ the direct ac external to the vessels and convert the two

ie«s to one The same procedure may be used to convert a

samoml “ac nto an indirect one In <ome in.tances all three
945 may be eonverted mto a single mdireet sac

5t Internal puree strning elosure of the indirect sae with no

o €avy <1l Vany bites are taken to inelnde all erevices, and

use suture 13 placed with a round noncutting needle as hgn
oS 1ble,

5 Platie operation on the internal nng The defect 1n the
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transversalis £1 aa at the internal ring 18 quite large m mam
stances The fasera 1s grasped with Alhs elamps at numer
ous points around the internal ring above and medially as far
as the inferor epigastric vessels but not inferior to the cord
and a second purse string suture of heavy suk 1s placed in the
fasein, making a snug fit round the cord, the pursesinn”
iself does not surround the eord

6 Relaxation of the mternal obligne The inner layer of
the anterior Tectus fascra 1s split for about 3 m from a pomt
15 em above the pubic spine upward and lateralward, 25
shown 1n Figures 182 and 183 The external oblique 1s lifted

Fi~ 184 —IDiagrammatic representation of sutures throueh Cooper s 1gament
(FrmStete Ann surg 78 7 14 4)

by the assistant and the internal obhque eut just lateral to the
junetion of the two to form the lmea alba The rectus and
pyramudahs museles are exposed. The 1lohypogastric and a
jomnmg nerves and vessels which enter the reetns muscle
through the internal oblique aponeurosis at this pownt are
easily avoided This relaxation allows the internal oblique and
attached transversalis fasaas to be pulled down for subse-
quent repair without tension

7 McVay sutures The red muscle of the iternal oblique
15 elevated with a small retractor and the conjomned tendon
located with a gauze (Kiittner) dissector If the transversahis
fasera alone appears strong enough 1t 1s used for the upper
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leaf of the repur If not, the 1 oblique ap

st be mduﬂ}:d, but 1n no ease thould red mu.cle be used.
The lower leaf 15 Cooper’s Ligament. The left index finger
15 placed on the anterior ramus of the pubis near the spine
2ud moved laterally along the erest until the femoral vessels
are reached, This 13 usnally about 5 em. lateral to the spine
of the pubis. Sinee the finger 1s held 1 elose contact with
the bone, Leeping the vessels lateral, and the first stitch 1s
Placed medial to the finger, there 13 hittle danger of damaging
the vessels, The first stiteh, thus, 1s usnally 4 em. lateral to
the pubie spime. Therefore, since the upper leaf 13 to be
grabbed wath the suture first, the needle goes throngh the
transversahs fasers a corresponding distance of zbout 4 em.
from the pubie spme and then through the thick Cooper
Ligament on_the upper horder of the pubie ramups, the hga-
ment bemg located by feelng the bone with the needle. The
shitch 15 tied and the mtervening gap between this pomnt and
the puhie spime closed with three or four smilar sutures
{Fiz 13%) These sutures are a double strand of no 5 heavy
braded ik and are apphied on a round small carved Mavo
needle with 2 Bland needle holder The double strands are
tred tumes and then separated and the individual strands
bted 1 pary In certain cases, because of the presence of a
Iymph gland or doubt as to the poztion of the ven, the
futnres are carried out only about balfway from the pubie
Spme to the femoral vessels,

Closure of the external oblique aponeuross. In 80 in-
stances this was done beneath the cord after the manner of
the ongnal Halsted procedure, while 1n the remaming 51 the
<ord was dropped 1nto the space left by the McVav closure
and the external obligme aponeurosis cloved over 1t m a tvp-
teal Basumy manner Fine no 1 mterrupted silk 13 used for
this and the more smperfimal layers There have been no
Tecurrences hy the latter method and one by the former

9 Closure of Searpa’s fasma. With small butes, the sutore
Seems more anatomie and leaves less silk than does sutare
of the fat with large ites taken at random. The sutures are
P’;f,ms!g{‘ placed 50 that the knot will be down.

elosure with 1nterrupted silk and end-on raattress
sutares for at 1
arrhpe,

east the lower third of the mesion made the

Indirduahiz
Roque’s 1dea
within the p

ation 1n Hermg Repatr—Combmmg La
of approaching the neck of the sae from
eritoneal cavity with an anatome dissee-
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transvarsahs £1scia at the mternal ring 15 quute large 1n mans
nstances The fascia 1s grasped with Allis elamps at numer
ous ponts around the internal ring above and medially as far
as the inferior epigastric vessels but not mferior to the cord
and « second purse string suture of heavy silk 18 placed mn the
fascia, maling a snug fit round the cord, the purse sinng
1tself does not surround the cord

6 Relaxation of the internal oblique The nner layer of
the anterior rectus fascia 1s sphit for about 3 1n from a powt
15 em ahove the pubie spme upward and lateralward, as
shown in Figures 182 and 183 The external oblique 13 hfted

Fig 184 ~—Diagrammatic rep esentation of sutures throu~h Cooper s Jivament
(F m Stetter Ann Su . 78 57 1493)

by the assistant and the mternal obhique ent just lateral to the
junction of the two to form the lnea alba The rectus and
pyvranudahs museles are exposed The iliohypogastrie and ad
joimng nerves and vessels which enter the rectus muscle
through the internal oblique aponeurosis at this pomnt are
ewsily avoided This relaxation allows the mternal obligne and
attached transversahis fascias to be pulled down for subse
quent repair without tension

7 McVay sutures The red muscle of the internal obligue
15 elevated with a small retractor and the conjoined tendon
located with a ganze (Kuttner) dissector If the transversalis
fascia alone appears strong enough, 1t 1s nsed for the upper
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pubie tubercle for the spermatic fumculus Closure of the
aponeurosis of the external obhqud ather simply or by mm
brication of the medial flap over the lateral, 1s usual When

e mternal oblique 13 thin or poorly developed, a narrow
stnp of the medinl flap of the aponcurosis of the external
obhque attached at the pubie tuberele threaded on a faseia
needle 1s used as a continuous re enforaing suture, approxi
mating the mternal obhque to the border of Pouparts hga
ment

With shght modifieation to fit the ease, thus method
1s also applicable to direct and femoral hernias It also
affords a better exposure in shding herma, particularly
with regard to the involved portion of the bowel

Advantages are that 1t affords direct vision of the
contents of the sac and anterior pelvie peritoneum, gives
adequate exposure 1f attach on the hermial contents 1s
necessary, affords approach to the pelvie peritoneum
and observation of the bladder just above the junction
of the hermal sac and cord structures, permits higher
closure of the peritoneal cavity than 1s possible by any
other method, avoids disturbance and distortion of the
contents of the spermatic fumeulus until after the per:
toneal cavity has been closed, and the entire procedure
can be carried out with a minmum of trauma

Ingmnal Herma —Robert Lach, Jr, and Ralph B
Samsont (Pattsburgh) deseribe a new sumple and rapid
method for hermal sac ligatron

TECENIC —The sac 1s exposed in the conventional way and
the redundant tissue estracted so that the neck 15 well 1solated
The sae 13 mawntained under tension and a Furmss clamp
applied across the pownt of desired ligation (Fig 185) Vision
withm the sac 13 necessanly maintamned so that no intestmnal
loop or omental tag 15 caught n the Jaws of the clamp After
the elamp 15 elosed and tightened = needle threaded with the
suture 15 wserted between the yaws of the clamp and made to
penetrate the entire breadth of the now corrugated hermal sac
It 15 1mportant that tension be maintained on the redundant
sac until the needle 13 1n place The distal portion of the sac
15 exeised with @ <ealpel, the clamp removed and the suture

1) Surgery 14 306 $07 Auguet 194
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tion and repair of the inguinal region, Karl M. Lip-
pertt (Lancaster, 8 C) offers the follomng techme

The skin 1s ineised, and aponeurosts of the external obhigue
spht and Poupart< limament are expo-ed as woual The 1
ternal ingwnal ning 1s then freed from transverszlis fz.es
and pentoneum At fhis staze the nest step must be deter
mmed by the amount of pentonenm diselosed bv retractinr
the edges of the internal abdommnal ring When there 1
larce relaxed internal nng more free =urface of the pen
toneum ean be exposed bv dividing the lateral aftachment of
the internal obhque muscle up for 2 to 3 em If one expen
ences difficulfv one ean shift to LaRoque s method and m.he
a gridiron mesion to the perstonenm just eaudal to the level
of the 1ho inemnal mre as 1t ero ses the interral oblique
musele Throush either approach the pemtoneal eamtr 1> en
tered 95 in performing 1n appendectomy

A small peritoneal mnesion 1s enlarged down unfil the an
terior wall of the hernial sac 1s divided The contents of the
sac are retumed fo the abdomen after careful mnspection.

A hemostat 1s placed on the lateral and medial sudes of the
divided ring of the penitoneum formimng the neck of the hermst
sae, and a third clamp 1s fastened to 1ts postenor border Bv
<harp dissection the <ac 1s <eparated from the pelnc pent
toneum tu t distal fo the fold formed by trachion on the three
elumps The pentoneal cawity 1s elosed bv a purse-string sik
suture After the knot 15 tied, this suture 1s passed beneath
the internal obligue muscle above the mternal abdominal nnw
and fastened about a <mall muscle bundle with eare not to
welude the ilio mcmnal nerve The procedure avoids the
spermatic structures and bladder by worlins from above
with constant direct viston of the pelvic perrtoneum. The an
terior wall of the sac is pow divided longifndmally 1 1ts
entire lensth A few mterrupted sutures are placed meduallv
apd laterallv to Leep the serous <urface of the <ac 1n contact
with the under<urface of the eonjomned tendon and mnternal
oblique muscle when the ingmnal eanal 1s reconstructed

Repair of the mgmmal capal from this pomt depends on
preference. Siuce the perttoneal eavity has been brought above
the level of the mternal ring Lippert prefers Fergn-on s con
struetion of the mgmnal eana)l This eonsists of placing wter
rupted sk sutures approximating the internal obhque and 2
portion of the conjomed tendon to the shelving border of
Poupart s ligament, leaving an adequate opening beide the

(1) S gl Vel & Sur~ 104§ 0400 Aueust JO42
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ring gave a satisfactory immediate result, the remamn
mg two patients had each had three previous operations
on the hernia Qne of these had been operated on by
Gallie’s method a year previously, and a lattice work
of mdmidual strands of faseia was found in front of
the spermatic cord, fulfilhng no useful purpose

One patient refused operation He had been oper
ated on four times previously and hus history was briefly
as follows first operation, m bed 14 days with recur-
rence of the herma on the first day out of bed, second
Operation, 1n bed 21 days, with reeurrence 1 month
Iater, third operation, 1 month m bed, With recurrence
before he left the hospital, where the fourth operation
was performed and a fasaa lata graft employed The
herma recurred immed:ately after he returned to duty
On examnation the mmgmmnal canal was found to be
sound, but he had a large femoral hermia and a musdle
herma the entire length of the outer side of the thigh
The suggestion that this was a different hermia was 1n
dignantly refuted by the patient, who mamtained that
its size and shape had not been affected by any of lus
four operationsg

arious types of repair were encountered In one case

there was no sign that the external oblique aponeurosis
had been opened previously, and i three cases the large
sac could be seen on exposing the cord before 1ts cover
mgs had been disturbed

Insult to the Testicle n Hermorrhaphy —Joel 'W
Baker and Matthew Marpur Evoy! (Seattle) report
that of the last 100 patients operated on for ingmnal
herma at Mason Clime, only 2 developed immediate,
detectable, postoperative testicalar swelling That they
bave been fortunate 1s suggested by comparison with
150 patients of the Labey Clmie 67 per cent of whom
developed shortly after operation some evidence of
atrophy of the testicle on the smde operated on

() Sare Gmuec. & Obst 76 285288 September 1042



504 GENERAL SURGERY

pulled mto posihion and tied This will effect a tight purse-
string closure of any perttoneal sac irrespective of 1its fragility
and width, provided 1t can be placed within the jaws of the
Furniss elamp Only a2 mimmum of devitalized tissue remains
after sae closure Use of the clamp will reduce the operating

Fig 185 —Furniss Clute clamp applied with needle 1n place and amputation
of heramal eac i progress.

time by several munutes and converts an often troublesome
technical labor into an incidental step of the operative pro
cedure

N Heath, J J Mason Brown and X G W Saun
ders® (RAMC) found that 16 of 19 cases of recur
rent ngwnal herma were due to nefiicient operative
techme 1n that the origmal sac had not been removed
Tt 18 axiomatiec that the essential part of the operation
for oblique herma 18 1solation and ecomplete removal of
the sac and that the method of repair 1s of secondary
importance

Tn three cases no sac could be found One patient had
had no previous repair, and closure of a large 1nternal

(3) I Roy Army 3 Corps 78 283 284 Jure 194
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Passive congestion of the testicle can be responsible
for (1) diatation of the vemns in the pampimiform
plexus, {2) hydroeele from passnve transndation, (3)
lowered tissue resistance and, hence, active infection
from a dormant local condition or a airculating organ
sm that ordimarily would not find such 1 favorable
medium, (4) most 1mportant, increased mtratesticular
tension which may become severe enough to eause pres
sure necrosis of the parenchyma and ultimate atrophy
of the testicle It 1s hard to believe that passive con
gestion alone can eause this unless venous refurn 13
bloched completely The most hikely explanation 18 that
tension suffcient to enlarge the testicle 15 the result of
Dassive congestion plus a subacute mmflammatory process
Ordinarily, exudation produces more tension than pure
transudation This behef 15 supported by observations
of Erdman that atrophy developed in cases diagnosed
epdidymo orchitis or hematoma

Treatment 15 first preventive, and 1 hermorrhaphy
the requsites are establishment of an adequate aperture
for passage of the cord, reduction of the bull of the
cord (Halsted) and mimmizing the frauma to the tis
sues Careless reduction, of cord bulk has been reported
as a probable cause for postoperative atrophy of the
testicle

Curative treatment must amm at exploration of the
repair and widening of the passageway for the cord or
at diniding the capsule to forestall possible pressure
necrosis This latter method was chosen 1n one of the
authors’ two cases when the testicle had enlarged pam
lessly to 114 times normal 24 hours after operation

TECUNIC —For mesing the capsule the authors use a
:}t;ﬂ:a’ht 1nasion from pole to pole on the exposed surface of
. c:amn (Fig 186) This msures the greatest possible relief

psular restraint Immediate evagination of the paren

chyma 23 the meyszon 15 made 1s an a
By rgument for rather than
aganst this method Multiple sht meisions have been used by
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In a study of the histories of 1,093 patients operated
on for inguinal hermia, Erdman found 131 per cent
of postoperative tumefactions in the serotum In his
series, 46 per cent developed early hydroceles which
contained 20 60 ce clear vellow flmd Outside the hy
droceles, he classified other tumefactions as distentron
of the vemns in the pampimform plexus, thrombosed

veins, thichemng
of the tunica, hem
atomas and epidi
dymo orchifis  Im
most of those
classified as hema
. tomas and epid:
dymo orchitis,

f 1 \‘ \Xn.mun atrophy of the tes
| | ;1\ { ticle subsequently
v >~ developed In this
I \i group 11 patients
A,l’ (1 per cent) com

plamed of pain m

l { ’/ the grown or sero
AV o ~ tum for 3 months
Fig 186 —Contuwous_straizht incision from to 2% vears, and
pole to pole is made Site of chawce 13 directly Erdman believes
opposite the root of the organ that one half of
these probably had nerve mnvolvement Of these, 15 per
cent developed postoperative atrophy of the testicle
Any complication 1nvolving the gemtal orgams or
their viemmity has a devastating effect on morale, espectal
ly of the vounger adult The commonest disorder of the
testicle following ingumal herniorrhaphy 1s passive con
gestion from obstrueted venous return In some, even
with the gentlest mampulation, local vasoconstriction 15
marked, while mn others necessary vigorous mampulation
Jeaves no demonstrable after effects
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Starting with the medial suture each 13 tied separately,
hringnng Poupart’s nto contact with Cooper’s hgament and
snuglv closing the fomorm rin. [Fir 187 3)

Additional sutures of finer material are used to umte the

\ e

18 —1 sytures placed through 1
gh_Coopera lgameit Pouparts 1gament
?n depressed and retracted with epuall curved rtra tor 2 sutures passed
“;\ougl‘. Poupart 8 hirament taking a broad shallow bite 3 on tying sutures
m”\:?‘rmg is completely obliterated. 4 incision bas been made through

e bdommnal wall to perm t wnspection of reparr of femoral herma from
o 20 King at 1t from ‘this aspect it 15 seen to have closed the femoral
€ 43 sy as though sutares had been placed from above Pouparts

lowermost border of the

external oblhique to the pectineal
f}hmx and thyus remforce the repair bv closing both openmgs
of the femoral canal

The superficial fascra 13 elosed the shin approximated and
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others to release mueh of the internal pressure and stil re
tan capsular tissue throughout Hot wet paecks are applied
after closure, and a small Penrose drain 1 left  the ner
ston Local infiltration anesthesia was used

In the other case, nothing was done, and marked
atrophy followed 1n four months

Pemoral Herma —S W Moore4 (Cornell Umiv ) de’®
seribes a procedure for femoral herma which combines
the better features of the two standard types of opera
tion

TECHNIC —An 1meision 15 made over the lower border of
Poupart’s ligament starting at the pubic spme and extend
mg two thirds of the dist to the ant liae
spime The lower border of the external oblique faseia 13
cleaned and the dissection continued down to the saphenons
opening The herma 1s freed of 1ts superfiaal layers and the
peritoneal sac opened, dissected free and pulled down fo &
powt where lugh lLgation can be done. After higation, the
sac 18 excrsed and the stump allowed to retract All fat and
areolar tissue are carefully removed until the femoral canel
and Ting are m foll view Dissection wath gauze brings Coop-
er's hgament mto the field. Poupart’s Ligament 12 retracted
toward the umbibeus with a small curved retractor which
serves also to depress this higament A ganze pad beneath
the hip of the retr: protects the pent Sutures, usu
ally three, are passed through Cooper’s hgament before bewng
ntroduced through Poupart’s A small, full-curved needle with
a cutting edge 18 best for this purpose The first snture 13
taken through the outer edge of Cooper’s higament near the
pubis and should wnclude Gimbernat’s hgament A deep bite
brings the needle out on the imnner side of the ligament where
1t 1s pulled through and left on the suture (Fig 187, I) If
the s diffienity i placing this sutore he
may find 1t easier to accomplsh from the far side of the
operating table The last of the sutures should be close to the
femoral vein but not so near as to eompress 1t

Each needle, still threaded on the suture through Cooper’s
hgament, 15 passed through Poupart’s, but this time from
1nside outward (Fig 187, 2), a broad shallow hite bemg taken
of the lower margin of the higament If a deep bite 1s taken
there 15 danger 1n the male of mcluding the spermatic cord
m the suture

(#) Burgery 13 145 161 Janvary 1948
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Pavlonlv differentiates eventration, congenital da
phragmatic herma and hermia through the esophageal
hiatus bv the following characteristics

In eventration the stomach 1s generally not hlocular,
but large, sometimes reaching the claviele It has the
form of an mverted U Its msufflation does not prevent
observation of the diphragmatic dome The diaphragm
15 seen above the raised stomach and intestine, best with
a pneumoperitoneum or pneumothorax The trangle of
Pierre Duval 15 present between the large bulge of the
stomach, diaphragm and colon As the awr chamber of
the stomach 1s below the draphragm, the pulmonary
strueture 18 not observed through 1t There are no con
vergent gastrie folds The findings are roentgenographie,
clmeal symptoms beng scarce The direct roentgeno
gram shows the great rise of the left diaphragm Opera
tion 15 not mdieated

In congemtal left herma from arrest of embryome
development the diaphragmatic dome cannot be local
1zed or 1 mterrupted The stomach 1s biloenlar and Iittle
constricted Electric stimulation of the phreme nerve

06s not lower the upper hmt but vccentuates the
gastrie biloculation The nsufflated stomach rises 1 the
thorax, together with the colon Usunally the colon 1s
found 1n the thorax with the stomach Pneumoper:
toneum or Pneumothorax shows that part of the stomach
18 below and part above the dinphragm The triangle of
Pierre Duyal 1s not present The pulmonary structure
can be seen through the gastric chamber Convergent
gastrie folds are seen 1 both parts of the stomach The
deformity 15 well tolerated and symptoms are absent or
scarce The direct roentgenogram generally shows arr
1n the eolon or stomaeh fusing with the pulmonary strue
ture, this orsenttes the diagnosis and 1ndicates necesaty
of studies witl, opaque substinees Lxeeptionally, there
may be symptoms of strangulation which 1mpose opera
tion Seventr five per cent of the patients die in the first



510 GLNLCRAL SURGERY

2 Iight dressing applied After remaming in bed for two
weeks, the patient 15 allowed up progressively

Silk 15 preferred as suture material for this repar

This method of repamr of a femoral hernia has been used
upon numerous cadavers without diffienlty and, when m
spected by way of the in.mnu eanal (#1er 187, 4) 1 seen to
have closed the nng as completely as when repured from
above by the standard method The operition also has been
performed on both male and female patients without diffi
enlty Although end resulis on the patients are not yet avail
able, the immediate results are most gratifving

John W Stretton presents a needle for reparing
femoral hernie He has used 1t for years to pass sutures
through the higament of Astley Cooper After the needle
15 threaded (it will tale no 2 silk), its point 1s first

Fi 188 —Needle half size Bent handle gnes clearer s ew

passed beyond the igament and then passed through 1t
from the far side The needle point 1s advanced toward
the surface and 1s then retarded shghtly to prevent the
silk from lymg too tightly against the needle Non
toothed dissecting forceps bring the suture to the sur
face

Diaphragmatic Herma —Alejandro J Pavlovshv2re
ports a case of herma of the esophageal Tatus (part
esophageal variety of Harrington) in 2 woman, 37, who
had undergone left phrenicectomy to replace a useless
preumothorax The pulmonary lesion healed, but the
gastrie disturbances which had been present for years
became aggravated, and diagnosis of hernia through the
esophageal hiatus was made five years later She was
cured by the classic operation

5) Brit M J 2131 Aur 1 104
(5} Semana med 50 813816 Apr 15 1943
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third of the stomach 1s hermated and clinieal symptoms
get worse 1mmediate operation 1s mndicated
Jobn W Turner3 (Springfield, Mass) states that
most cases of qastric iermation at the esophageal huatus,
vor iatus hernia, occur n well nourished subjects past
mddle age and are less frequent in males and nullip
arous females under 30 Inle diverticulosis the hernn
may exist without symptoms, but Iihe divertieultss 1t
may assume great signifieance in certain cases The
occasional difficulty n chmeally distingmshing this
condrion from gallbladder disease, and from coronary
disease m particular contributes to its general medical
importance The hematemesis and type of pamn are often
clinreally suggestive of cancer but not lil ely to be con®
fused with peptic uleer Timely recognition of hatus
hermation may avoid a needless cardiac regimen or
Unnecessary surgieal procedures in patients i whom the
dagnosss 15 least obvious
Thus, the roentgenologist should obtan all possible
roentgenoseopte and roentgenographie evidence on each
Pattent who has hiatus hermation for proper evaluation
of the sigmifieance of this finding The patiefit should be
observed during mgestion of barium 1o the erect, supine
and prone positions Estimation of the degree of gastrie
eonstriction whieh oceurs at the hiatus and of the mo
bty of the stomach m relation to the hiatus and
attention to the rugal pattern in the hermated portion
of the stomach are important
A broadly dilated esophageal hiatus with a freely
Zloé)lle and distensible herniating portion of the stomach
: normal rugal pattern 1s least often connected with
hl;‘:lftotms Conversely, a portion of stomach persistently
teuslli:ileg at the matus with no mobility, himited dis
wmost, llll yl and marl ed prominence of rugal pattern 1s
8 Omll ely direetly productive of symptoms Iiarge
nal tumors or large aceumulations of aseitie flmd
8) Am. I Roentgenol 50 3341 Jaly 1948
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year, according to Ladd, who therefore operates during
this period and so reduces mortality to 25 per cent

In herma of the esophageal hiatus (para esophageal
variety), the deformity 1s hard to find 1f the roentgen
exammation 18 not made with this object m wiew A
careful study with opaque substance 1s necessary to
establish diagnosis There 15 generally hernia of the
fundus, which 1s bilogular The colon 1s rarely herntated
through the hatus The stomach 1s better seen m 2
lateral roentgenogram and must be well filled with
opaque substance to show the hermated part It 1s best
to wait a few minutes before talung the roentgenogram
The opaque substance falls to the lower part of the
stomach, as the cardia 1s 1n 1ts normal site, the herniated
fundus refills later The sttuation and aspects of both
halves of the diaphragm are normal The hermated gas
tric portion 1s m the posterior meliastinum Climeal
symptoms vary 1n intensity and are progressively aggra
vated When the stomach becomes strangulated, uleera
tions may form which accentuate the spasm of the biloe
ulation and the chnical sympioms Grave hematemess
complicates. these symptoms Surgical intervention 1s
necessarv When an exact diagnosis 1s made, immedrate
operation which 1s not difficult 15 indicated

The surgical 1mportance of the length of the esopha
gus 15 evident Surgical treatment will depend on the
symptoms and disturbances of the patient Roentgen
findings do not justify an operation Three classes of
patients must be considered (1) In those without clmi
cal symptoms but with roentgen demonstration of small
hernias no treatment 1s needed (2) In those with mod
erate symptoms and moderate sized hernas, conservative
treatment, regulating diet and reducing weght, 15 1
dicated to 1mprove symptoms (3) In those who do not
mprove under medical treatment, large hermias with
complications are usually found (incarceration and ero
sion of the stomach) In all eases 1n which more than one
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At autopsy the abdominal emits contamed mueh blood
<tamned flid Lying under the hiser were loops of strangulated
small intestine’ which had passed through the foramen of
Winslow and then rc entered the general abdommal easity
through an opening 1n the lesser omentum (Fig 189) The site
of strangulation was at the opening 1n the omentum and not
at the margin of the foramen The howel mvolied was the
lower 1leum, except the terminal 12 1n, and measured G ft
The proximal portion of the bowel was much distended and
congested The stomach was ballooned out and contained =
quantity of flud and undigested food The strangulated por
tion of bowel could be reduced only with diffienlts, bant at

Gall-bladder

Stie of kernial exit
#n lesser omentum

Hepatoduodenat
fold

Loops of small o
Intestine—strangulated /\_/—-/\

Fig 189

Was not necessary to divide the lesser omentum After re
ducuon, the mesentery was seen to be unduly long The
foramen of Winslow was dilated, taling two fingers easily,
20 rounded anterior margin was present, but there was a
dense band of fbrous tissue stretching between the gallbladder
and the first part of the duodenum this appeared to blend
Wth the lesser omentum The breadth of the band of fibrous
tissue from the eystie duct to the free margin measared 4 em
e further opening into the lesser sac was mmmediately be-
neath the openmng n the lesser omentnm The artifical opening
m the omentum was 15 em long and 12 em wide
Incisional Hermas Following Gallbladder Operations
—Gaston A Carluee?® analvzed 412 eases of gallbladder

) Am. J Sure 539 99 October 1940
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or both mav eause hernintion of the stomach by 1ncrease
of mtri abdominal pressure Hiatus hermia rarely pro
duces dysphagit

Unusual Forms —Spigelian hernia 1s a rare form of
ventral hernia oceurring through the hinea semlunaris
of the anterior abdormnal wall Milrov Paul and W C
Osman Hill* report a case m a girl, 10, 1n whom a large
portion of the abdominal contents passed through a
deficienes 1 the abdominal wall corresponding m post
tion to the r1ght linea semilunaris It would appear that
the panetal deficiency was congenital and therefore due
to an error during development The error must haste
oceurred early 1 embryonie hife and 1s to be considered
as a failure on the part of 2 local area of the mesoderm
of the body wall to differentiate into its proper propor
tion of aponeurosis and muscle A region was probably
retamned 1n an embryonic state, and this, after the de
velopment of a certain degree of intra abdominnl pres
sure, favored the expulsion through 1t of or the evagina
tion of 1t by coils of mtestine thus producing a hermal
sac commumeating through the linea semilunars

Harold Edwards and W Stewart5 report the fifth
mstance of hernig through the foramen of Win low
emerging through tne gastrohepatic omentum

Guardsman, 26, was admitted with dull, aching nonradirting
pain 1n the upper part of the abdomen of eight hours’ dura
tion Two hours after onset, he vomited twice the vomt was
alimentars without blood, no constipation was present Sular
attachs had oceurred in the past

Abdominal esamination revealed only some tenderness and
resistance 1 the upper part, but the respiratory evcursions
were mauntammed A few hours later generalized abdommnal
rngidity and tenderness set 1 the liver dulness disappeared,
the pulse 1ncreased considerablv, and the svstolre hlood pre
sure dropped to 90 Laparotomy was performed but the
patient collapsed on the operating table and attempis at
resnseitation failed

(4) Bt J Sure 0385337 Apil 1943
(53) Bt M J 134834 ar 20 1943
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m one case, suppurative pleuris; Some also had other
complications cardiae, wound infection, ete Of these,
12 developed hermas (46 per cent) Of 41 whose only
complication was wound infection, 11 developed hermas
(26 per cent)

No defimte conclusion could be drawn concerning the
relative value of the ineision used 1n relation to post
operative hernia, because so many operations were done
through a split rectus mneision and so few through the
other 1neisions However, the subcostal and transverse
ncisions seem to Jeave the abdomimnal wall fairly strong
and less apt to bulge These two wneisions should be
used m most subacute or chronic eases

Wound nfeetion apparently just doubles meidence
of abdominal herma m comparison to clean cases The
same 18 true of pulmonary complications, pregnancy
does not seem to have a deleterions effect on wound
healing

No adequate reason could be found for production
of about half the hermias

G Qushue Taylor and Ralph Hayward? (Umv of
Toronto) report a case of rght duodenal herma arismg
mn the mesentericoparietal fossa (Waldeyer), discovered
. the disseeting room The sac enclosed the whole of
the jejunum and 1lenm to within 214 m of the ileo
cecal Junetion Torsion of the duodenum and ileum was
Present, and this torsion 1s held to be evidence 1n favor
of the origin of the herma 1 accord with views of
Moymhan Presence of a direct mgmmnal hermal open
lng; gud an abnormality in the vems of the leg were
notey

A case of coceygeal herma 1s reported by Jacob M
Teshe8 (Durham, N C) 1n a woman 28, whose coceyx

Was removed 20 months previously, and the technic 1s
deseribed

TECHNIC—With the

patient 1m the prone position, 2 md
(1) Anmat. Rec. 83 389 390 July 95 1942
(8) Am. 'Y Sury 58 450 462 December 1042
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disease, both acute and chromie, operated on at Belle
vue Hospital during the past 20 years and for which
accurate follow up records were available for at least
one year, but in the majgority well over two years If
the number of operations 1s taken as basis (431), the
percentage of postoperative hermas 1s 136 The high
est merdence of hermias was in the 1cute opemngs done
through a split re¢tus ipeision, the Kammerer and
reverse Kammerer incisions m the acute or chrome
cases also seemed to leave a weak abdommal wall
The 21 per cent incidence of postoperative hernia m
the 19 patients who had a choleeystostomy followed
later by a cholecystectomy 1s not unusually high, con
sidering that these patients were qute 1ll

There were about twice as many women as men with
postoperative hermas, but that 1s about the proportion
of sexes found in the group as a whole The youngest
patient was 18 and the oldest 77 At least three pa
tients, 1n whom a defimte weahness of the abdomnal
wall was noted 1n the first six months, seemed to regain
museular tone and presented no evidence of hernia after
three years None of s1ix women who became pregnant
shortly after operation developed hermia

Eleven patients had stab wound drainage with com
plete closure of the original 1neision, only one an obese
patient, developed herma However, all had chronie
cases J

There were five cases of disruption, three of which
required secondary suture All had other eompheations
but the sichest of all a diabetic who had drainage and
two months Nter removal had a solid tbdominal
wall 18 months after the second operation Another
patient, who had a simple removal, also had a solid
wall after 18 months The other three had large hernial
defects (60 per cent)

Twenty six patients had pulmonary complieatrons
ranging from simple bronehtis to lobar pneumonia and,
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disease The third consisted of four patients without
Jaundice who had primars prothrombin deficieney as
soctated with cirrhosis of the Liver and aseites

The authors found that prothrombin determination 1n
connection with a therapeutie trial of vitamin X therapy
constitutes an aceurate means of differentiation between
trahepatic and estrahepatic jaundice But the pro
thrombin determination with or without tral vitammn
therapy 15 not qualified 15 2 quantitative test of Imver
funetion Serial prothrombin determimation over a per
10d of time 1n patient with hepatie disease may be a
suitable 1ndex of the progress of the disease

To determime the wfluence of hepatic function on
titamin 4 metabolisn, Karl A Mever Frederich Steig
mann, Hans Popper and William H Walterst {North
western Umiv ) compared the concentration of vitamn
Amthe plasma and 1n the liver (biopsy specimens) and
1ts fluorescence microscopie distribution 1n the Iiner with
results of tests of hepatic funetion and routine histologic
pietare of the specimens

The plasma level of vittmmn A 1s low when the hver
1s damaged and 15 shghtlsy lowered m earcinoma of the
stomach If gross nutritional deficienev can be excluded,
aplasma v itamm A level of zero points to severe damage
fothe liver In crrrhosts with Jaundice anl 1 obstructive
Jaundice with hepatic damage, the plasma level 1s lower
and the meadence of zero levels ligher than 1n cirrhosis
without jJaundice ang obstructive jaundice without he
Patic damage, respectively The hepatic vitamm A con
centration 15 often, but not always reduced when the
hiver 15 damaged
he fluorescence microscopie pattern of zitamin A
stribution 15 never completelv regular Severe wrregu
lanities however, were found only 1n cases of hepatitis
cirrhosis or obstructive jaundice with secondary hepat1
tis The milder degrees of distdrbances of the micro

) Arch Surg 47 618 July 1043
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Line 1nasion 1s made directly over the mass through shin and
subcutaneous tissne, bringing the posterior aspeet of the howel
into view There 1s usually no pentoneal sac, as the postertor
surface of the reetal ampulla torms the protruding mass If
the sac 1s not present the protruding mass may be inverted
by simple pheation The posterior part of the levator am
muscles 1s freed, and any separation that has oceurred m them
13 sutured The gluteus masimus, with its faseia and sacro
tuberous higament, 15 freed on each side and firmly sutured
m the midline, some sutures in the lower end of the lme
being made to nclude the levator am muscles and thus help
to support the anal draphragm The superfieial faseia and
skin are closed i layers

From this case and two others found in the litera
ture, Tesl e draws the following conclusions Cocevgeal
herma 15 an mneisional herma which oceurs only after
surgieal removal of the cocevx or severe traumahe lac
eration of the coceygeal region Postoperative wound
infection 1s a defimite etiologie factor m formation of
this herma The length of time between removal of the
cocey x and oceurrence of the hernia has been from seven
months to seven years Hermoplasty done by dissection
of the important anatomme structures and their approx
mmation 1n layers grves a good result -

LIVER

Prothrombwn and Hepatic Function—J Garrott Al
len and Ormand C Julan? (Umv of Chicago) have
studied three groups of patients The first neluded 21
patients with obstructive jaundice, 4 with a complete
external biliary fistula, 2 with esophageal careinoma and
1 with gastric ulcer under treatment The last 3 patients
had inadequate food mtale and all had prothrombin
deficency The second group included 31 patients with
prothrombin deficiency and jaundice due to 1ntrahepatic

() Arch Surg 4 691 01 Mo ember 1947
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disease The third consisted of four patients without
Jaundice who had primary prothrombin deficiency as
soetated with eirrhosis of the liver and aseites

The authors found that prothrombin determination m
connection with a therapeutic trial of vitamin K therapy
constitutes an aceurate means of differentiation between
mirahepatic and extrahepatie jaundice But the pro
thrombin determination with or without trial vitamm
therapy 15 not qualified 1s a quantitative test of hver
function Semal prothrombim determunation over a per
10d of trme m 2 patient with bepatic diserse may be a
suitable index of the progress of the disease

To determine the wnfluence of hepatic function on
wlamin A metabolism, Karl A Mever, Frederich Steig
mann, Hans Popper and Willlam H Walterss (North
western Unn ) compared the concentration of vitamin
An the plasma and 1n the Iiver (biopsy specimens) and
uts fluoreseence mieroseopie distribution m the liver with
results of tests of hepatic function and routine histologie
picture of the specimens

The plasma level of vitamin A 15 low when the hver
15 damaged and 15 shghtlv lowered mn earcinoma of the
Stomach If gross nutrational defieiency ean be excluded
aplasma vitamin A level of zero points to severe damage
fo the ver In cirrhoss with jaundice and 1 obstruecfive
Jaundice with hepatie damage the plasma level 1s lower
and the 1nexdence of zero levels higher than m eirrhosis
Without jaundice and obstruetive jaundice without he
Patic damage, respectively The hepatic vitamin A eon
Centration 15 often, but not always, reduced when the
Iver 15 damaged
ﬂlsthi finorescence microseopre pattern of witammm A
an:: nt]xon 1s never completely regular Severe irregu
mﬂlg: 1owever, were found only in eases of hepatitts
tis Thls or obstructive janndice with secondarsy hepaty
- The milder degrees of disturbances of the miero

©) Arch Surg 47 643 July 1943
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scopie picture are considered to indicate shight hepatie
dameage, not recogmzed by routime hustologre examina
tion The low blood level of vitamin A m hepabitis 192
sign of functional deficteney of the vitamun explamed by
mmpatrment of (1) the release of vitamm A by the Iiver
and {2) the absorption of vitamm A from the ntestinal
tract The rationale of admmistration of large doses of
vatanun A 1n hepatie disease 18 1o overcome the mmpaired
intestinal absorption and to saturate the pathologe fat
depouts in the liver to wmpregnate the normal sie
Fluorcseence microscopie changes m the distribution of
vitamn A gnd changes mn the periportal field pont to
functional impurment of the Iner m practieally all
patients coming to operation beeause of disease of the
upper part of the abdomen

Lester M Morrson? {Temple Unn ) presents a study
of hepatic toxierty with seven currently used anesthelies
i human subjects Laver function was tested by the bile
salt concentration in the surgical dramage bile snd w
the unne

Thirteen groups of selected cases were studied dahy
postoperatively, followsng anesthesia by ether, spinal
myection, sodwm evipan, cyclopropane ustrous oxide
rectal avertn and, 1 obstetric cases, chloroform

In abdomunal surgery, n the presence of the normal
and pathologic Irver spinal anesthesia places a consid
erably smaller toie burden on the Iiver than does ether
anesthesia In bilary tract surgery, the rate of recovery
of the pathologic and normal hmvers was considerably
more rapid after spinal anesthesia than after ether anes
thesia Inm hver disease the degree of hepatic suppression
or insufficiency following spnal anesthesia was much less
during the first 11 postoperative days than that follow
g ether anesthessa Sodium evipan cyclopropane and
nitrous oxade anesthesia had no discermble postoperative

{7y Bev Castroentevol I8 171182 ey Jume 1948
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toue effects on the hiver Reetal avertin anesthesia
caused postoperative hepatic dysfunction for 24 hours

Chloroform anesthesia as used 1n obstetrics imposed a
postpartum toxic liver dysfunction of 24 hours’ duration

In experiments on rats and mice, Myron Prinzmetal,
Oscar Hechter, Clara Margoles and George Feagen®
(Univ of Southern Californin) demonstrated the pres
ence of a principle wn the lwer effective against shoch
due fo burns This antishock factor was found 1n some
commereral liver extracts and 13 not identical with the
antianemia primeiple It 1s not readily destroyed by heat
or aeration and 1s precipitated from aqueous solution by
acetone and ethanol

Nine tenths per ctnt solution of sodium chloride, ad
minmstered 1n amounts equivalent to 5 or 10 per cent of
the body weight, 13 defimtely effective against burn shock
when given after or 30 minutes prior to trauma Pre
treatment with liver extract plus large amounts of 09
per cent solutron of sodrum chlonde 1s sigrficantly more
effective than salt solutton alone

The liver factor described and large volumes of salt
solution are the only agents which were found effectrve
1 burn shock, adrenocortical hormones, thiamine hy dro
chloride and other vitarins being without sigmficant
action The renal pressor system Il ewise does not pro
Is%’;gkthe survival time of ammals subjected to burn

.

Naom Kaplan and Alfred Anprist? (Jamaica, N Y)
diseuss the mechanism of jaundice 1n cancer of the pan
¢reas on the basis of 39 cases n which autopsy was done

aundice was present m 19 1n 13 the cancer ongmnated
10 the head and 1n 6 1n the body or tail There was car
mllllomalous nvasion of some part of the hiliary tract in
Ml eases with jaundice Obstruction by compression alone
———

R IR LN S
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scopie picture are considered to indicate shight hepatic
damage, not recogmzed by routme histologic examna
tion The low blood level of vitamin A 1n hepatrtis 1s a
sign of functional deficiency of the vitamn explamed by
mmparrment of (1) the release of vitamin A by the liver
and (2) the absorption of vitarmn A from the intestmal
tract The rationale of administration of large doses of
vitamin A 1 hepatic disease 15 to overcome the 1mpaired
intestinal absorption and to saturate the pathologic fat
deposits 1n the liver to impregnate the normal site
Fluorescence microscopic changes m the distribution of
vitamin A and changes i the periportal field pomnt to
funetional imparrment of the hiver m practically all
patients coming to operation hecause of disease of the
upper part of the abdomen

Lester M Morrison? (Temple Univ ) presents a sfudy
of hepatic toziaty with seven currently used anesthetics
m human subjects Laver function was tested by the bile
salt concentration 1n the surgical dranage bile and 1
the urine

Thirteen groups of selected cases were studied daily
postoperatively, following anesthesia by ether, spinal
mjection sodium evipan, eyclopropane, mitrous oxide
rectal avertin and, 1n obstetric cases, chloroform

In abdommal surgery, mn the presence of the normal
and pathologie liver, spinal anesthesia places a consid
erably smaller toxic burden on the hiver than does ether
anesthesia In bihary tract surgery, the rate of recovery
of the pathologic and normal hvers was considerably
more rapid after spinal anesthesia than after ether anes
thesta In hiver disease the degree of hepatic suppression
or msufficiency following spinal anesthesta was much less
during the first 11 postoperative days than that follow
mg ether anesthesia Sodium evipan, eyclopropane and
mitrous oxide anesthesta had no discermble postoperative

(7T) Rev Qastroenterol 18 171 182 MayJume 1943
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the sutured liver 1s almost imperative beecause of the
necessity of evaenating pochets of blood and hle and
providing dramage of the small bile abscesses which
form frequently

Pilcher deseribes a case i which, after an antomobile
aceident, the liver was split almost completely 1n half
verticallv

There was onlv shght actne bleeding from the raw sur
faces Three no 2 ehromie eateut sutures, introduced and 1ssu
mg 21 from the edges of the laceration and penetrahing 2
w deep mto the liver <ubstance sufliced to close the wound
easly and aceurately There was practically no oozmng A
gauze pach was placed np to the dome of the liver and n
other down to the common duet The nght kidnev, beng ex
tensivelv lacerated, was removed

The complieations which were it llv feared (1 hag
and pers: tent bile drmnage) did not oceur but two other
compheations arose 1nfection and complete disruption of the
abdomunal 1eiston whieh was immediately repaired

As the patient had svmptoms of obstruetion, the abdomen
Was reopened 4Yf, weehs after the first operation The ob
<truetion was 1n the upper jejunum Extensive peritomtis had
developed following the second ntervention, as a result of
which several Ioops of jejunum had become adherent to the
under <urface of the ncsion and to each other These Toops
Were sueces fully mobilized and jejunostomv was performed

e patient 1s well six months after discharge

The teresting features of this ecase are that such a
massive rupture of liver tissue could be so satisfactorilsy
reparred with only three imnterrupted no 2 chrome
sutures and that there was so little postoperative oozing
and such a relatively short period of bile drainage Ap
Parentlv, when lacerated liver tissue 15 accurately ap
Proximated the ruptured bile sinuses and blood ves-
sels heal rather rapidly The danger of infectron when

ile sinuses are opened was not sufficiently considered
gl‘eﬂ;‘lswcase Sulfonamides should have been given from
an eSmning The danger of using large gauze packs

famst the liver was again demonstrated There 1s no
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was not encountered Some degree of fixation of the
duct seems necessary for effectve obstruction by mechan
1cal compression by adjacent tumor

Obstruction leading to the syndrome of painless pro
gressive jJaundice 15 most often due to local stenosmng
annular seirrhous carcnomatous imvolvement of duect
wall Occasionally there 15 papillary extension into the
lumen, 1n which case sloughing may produce inter
mittent or waxing and waning jaundice

This mechanism of jaundice also apphes to jaundice
m eases of metastases from other foei, when nvolvement
of the cxtrahepatic ducts or the larger intrahepatic duets
deep 1n the lrver or at the hilus ma3 beecome the pertinent
mechamsm “

The theoretical basis for eure by resection of the head
of the pancreas n early cases of cancer despite an ad
vanced syndrome of progressive jaundice 1s imphed
The Lnown evolution of the svndrome of pamnless pro
gressive jaundice oceasionally by stonme m the duct 15 @
further indication for early laparotomy i all cases of
persistent jaundice

Masswe Rupture of the Liwer —Lewss S Pilcherd
(Newton, Mass ) emphasizes that regardless of the com
mon belief, liver lacerations can be sutured simply and
satisfactorily Furthermore, although hemorrhage 18 1m
variably serious, few patients die of 1mmediate or prim
ary hemorrhage, while secondarv hemorrhage after
suture 18 rare In view of these facts the mortahty from
Iiver 1njury should not be as high as published statisties
indicate

One great temptation 1 massive wounds of the Inver
13 to msert a large gauze pack and then cease operations
The danger of such large packs cannot be overempha
sized , moreover, they are usually unnecessary However,
2 small rubber dam or cigaret dram leadng out from

(3) Ann Sure 116 8 7 832 December 194°
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of the body surfree On admission, sedatives and continuous
mtravenous saline and glucose were given and the burns
were tanned The following day, urne showed 2 + albumin
The second day shght icterus developed, which rapidly
progressed to deep jaundice, and the liver became palpable
The fourth day there was a strongly posmtive and biphasic
van den Bergh reaction (25 umits) and nonprotein mitrogen
of 78 mg per cent She scemed to 1mprove and by the eighth
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Fi 190 —Necrosis of liver Phloxine methylene blue X 50

day the blood bilirnbin had dropped to 16 units and nonprotein
mﬁ:’:f;{;: tg normal, while the liver was no longer palpable
Y, s £ develoned
ouzx{rcd;;he tenth dlss ° pely and death
autopsy, the lLiver weighed 1,200 Gm, being perhaps
Slilé.'bﬁy smaller than normal It was flabby, gt::asy a:dpfnab})e
yel% capsular snrface smooth and without wrinkling showed
mdél“‘!llsh motthng while the eut surface presented tiny dark
\Ils areas standing out on a bright yellow background

ieroscopreally, the liver showed intense central and mad
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previously reported instance of recovery of a patient
with a massive rupture of the hiver complicated by an
other serious intra abdomunal mjury, although several
such ecases have been reported which ended fatally

(Suture of the omentum to the raw surfaces of the Lver 1s
another procedure which 1s effective 1n controlling hemorrhage —E

Iaver Necrosis Followwng Burns —In 1938, Wilson
MacGregor and Stewart in Edinburgh reported severe
Iiver necrosis m 13 of 33 patients dymng 212 days
after second and third degree burns In many, jaundice
developed as early as the third day and persisted untl
death Autopsy showed the liver slightly enlarged, soft,
greasy and friable DDcroscopeally, focal areas of
necrosis nvolving individual lobules were found, the
necrotic areas bemng central and midzonal with wviable
Iiver cells around the portal areas Belt later reported
four cases of second and third degree burns wmith death
the thard or fourth day, one patient developing jaundice
At autopsy the liver lesions were mdistingmshable from
those of yellow fever The livers were shightly enlarged,
greasy and pale yellow Microscopically, there was focal
necrosis and varying degrees of fatty degeneration In
addition, Couneilman’s bodies were prominent, and 11
tranuclear 1inclustons were demonstrated This combine
tion of focal necrosis Councilman’s bodies and ntra
nuclear 1nclastons had hitherto been deseribed only In
yellow fever and Rift Valley fever, both virus diseases

Evidence of impairment of liver function in patients
recovering from burns was recently presented by Wolff,
Elkinton and Rhoads, who found that between 8 and 10
days after the burn there were elevation of blood
bilirubin, 1mparrment of glycogenesis and hippurie acid
synthesis and lowered blood prothrombin level

John D Duffint (Toronto) reports a case

Woman, 33 had second and third degree burns of the face
neck, <houlders, arms and hands, covermng about one twelfth
(&) Camad M A J 47 138130 August 194
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The liver lesions were mdistinguishable from those of
Belts cases (Fiz 191) and fiom the lestons seen 1 the
Iivers collected by Klotz from a large series of human
beings and monhevs dving of yellow fever Liver changes
m Rift Valley fever are similar to those of vellow fever,
and many features of Daubnev and Hudson s and also
Findlay’s deseriptions of these changes might equally
well have been apphied to Belt s and Duffin s butn eases
The findmng of mtranuclerr nclusions followmg burns
supports the concept that melusions of this txpe may be
produced by 2 multiplieity of agents, of which viruses
form only one group

The actual cause of liver necrosis m eases of burns
15 obseure, but 1t 15 difficult to conceive of 1ts being due
to anything other than a circulating toxin, elaborated
either 1 the burned tissue or elsewhere as 1 result of
Presence of burned tissue The exaet nature of this agent
18 undetermined

J N[ Berkman and J A Bargen® report 2 case of

mebic abscess of the lwer with choledochal and external
fistulas

Physiian 42 contracted amebie dvsentery in 1925 nd had
attacks of bloody diarrhea every five or six menths until 1932
he attacks were always brought under complete control by
Carbarsone 20 capsules over a pertod of 10 days From 1932
bl April 1941, he had no diarrhea and no blood or un
{lsual muens 1n his stools However he had noted that eating
axative food sueh as prunes, might be followed by three or
801111' watery stools Toward the end of 1940 he began to tire
saﬂ v and temperature dailv was over 101 F He had mght
weats and two or three loose but nonbloodv stoofs dailv
“etlll}oc\te count was 10,000 wnd m four davs ro e to 19 000,
Sl 55 per cent lymphoevtes amd 17 per cent eostnophls
ne:l'ral stools were evamined but Endamoeba histolvtiea was
Utfound Retroceeal appendrt was suspected and appen
fue:- ";}n\‘ performed Microseopie examination of the appendix
ndamocha histolvtien and tubereulosis was negative

en davs after operation temperature varied between nor

(8) Proc Staff Meet Mavo Chn 17 481 487 Sept 0 194
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zonal neerosis (Fig 190) At the periphery of the lobules was
constderable nterstitial edema and the liver cells, though
viable, exhibited loss of uniform arran,cment and fatty de
generation, while the peripheral canalienli of manmv of the
cords were, filled with green brown bile casts The pieture dif
fered from that of acutc vellow atrophy in that peerosis
affected portions of the indimdual Iobule and not the whole of
several adjrcent lobules Throughout the liver, numerous fad
mg out and some well preseried Councilman bodies were
vistble These took the form of vacuolated, hyaline hike struv

R K £ ALY VT
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Fiz 191 —F) enu 11 ¢ ntaining mclusiong are s en 1 rieht lower quadrant
with Councilman bod es above anl t left (Belts case 1) Hematowhn
eoma X1 750
tures, made up of altered c¢ytoplasm of one or more cells, and
1 some 1nstances within the evtoplasm of individual eell
Oceasional rounded bnghtly eosinophilie, mtranuclear bodies,
of the group classed by Cowdry as type A 1nelusions were
seen These varied from 3 to 7 microns were usually ceptral
ly situated in the nuclens and were surrounded by a clear
halo of vanable thickness There was Irttle polymorphonuclear

leukoeytic response to the necrosis
Death, was due to liver necrows staphvlococeic pneumonia
and pyemua
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which responded each time to treatment with emetine hydro
chlonde Five weeks prnor to his second wisit, temperature,
which had been 103 F, returned to normal after admumstra
tion of 5 gr emetine hydrochlonde subeutancously When seen
at the Chime he was still taling 2 pr_bismuth emctine 1odme
darly and continued fever free Total dosage of emetine hydro

Fig 192 —Amebie #bscess of liver with choledochal and external fistulas

%&L"‘:‘;‘e administered 1n the past five weeks was 26 gr, which
o ught total dosage to 120 gr He looked much better Sed:

eﬁtahon rate was 50 mm the first hour
Shllat‘,ms felt that further dramage of the abscess with m
would ons of antiamehie preparations directly into the abscess
entail less danger than further emetine hydrochloride
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mal and 100 F, and, althongh the lLiver could not be felt
tenderness was noted in the upper right guadrant just below
the costal margin He was given 1 gr emehine hydrochlorde
daily for 12 days, and temperature returned fo normal Stools
were beginning to assume form and, although he had lost 40
Ib during this illness, he seemed to show considerable m
provement After he had been up for a few days, femperature
rose to 101 5 F', and he took another 12 day course of emetine
and the temperature returned to normal However, the same
course of evenis took place the following month and, until ad
nussion, fever had heen 1015 F daily In 1926 and from
1940 fo the time of adms<ton he had taken 44 gr emetine
hydrochloride and large amounts of acetarsone and earbarsone

The first few days after admisston, temperature rose to 1015
and occastonally 102 F 1n the afternoon, but was normal or
nearly normal in the morming Results of routine laboratory
tests were essentally negative or within normal humts Sedy
mentation rates on two occasions were 108 and 119 mm the
first hour The bromsulfalem test of liver funetion revealed
retention of dye, grade 2 Because of lack of sigmficant find
mgs and because the course was downhill, abdommal esplora
tion seemed warranted Preoperatively, b gr emetine hydro
chloride was given over three days and 4 gr clumofon three
times a day four days

May 20, 1941, right rectus mncision was made Exploration
of the lower part of the abdomen was negative Exploration
of the undersurface of the liver disclosed a portion which was
more promunent than the surronnding surface The most de
pendent portion of the promwnent part of the mght lobe was
aspirated beneath the attach: t of the P y bg t
and 1,200 1,500 ce thick, yellowish, odorless pus was removed
Cultures made from the pus were stertle The thirteenth day,
drainage was slightly blood tinged, and for the first tume
Endamoeba histolytiea was found in the pus, 4 gr emefine
hydrochlorde was given, followed by 12 tablets of treparsol
m four days The antiamebic treatment given pre and post
operatively did not affect the fever or general condition Al
though at first the postoperative course was hat stormy,
the patient made reasonable progress

October 24, he returned for observation After returning
home he had instilled 1 gr emetine hydrochlonde mto the
draining sinus, mmedately followed by chll and fever of 106
F which lasted 21 hours Followmng this, fever disappeared,
he gamed 35 Ib and had general well being which lasted five
weeks This was followed however, by further attacks of fever
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eurred An +bscess of the liver developed in the other
case also, with rupture to male a subdiaphragmatie
abscess, rupture of this abseess mto the pleural cavity
and then into the lung Bronelual fistula resulted so that
ke was expectorating large 1mounts of bloody pus
Amebas destroy tissue by Iysis, after such destruction
of tissue, 1nvasion by nnumerable bacteria follows and
large infected cavities result Two types of hepatic
abscess oceur 1 large solitarv abscess or multiple small
abseesses, so called diffuse hepatitis  Occasionally, ex
fensive <l lesions have been hnown to oceur neir a
druning amebie sinus
The case reported 1llustrates many interesting fe1
tures A rather characteristic roentgen feature 1s the so
called conmg of the cecum Involvement of the intestine
by ameba 15 of the cecum and colon distal to 1it, the
Iestong stop abruptly at the ileoceeal valve and hence
€ cecum “cones down” to a narrow tube, whereas in
tuberculosis the 1leoceeal valve 1s involved This patient’s
Tecurring fever 15 of particular interest Amebie mfec
tion wag suspeeted preoperativels but could mot be
Proved The other mteresting fact 1s the length of time
17 3ears, that ths physician apparently had harbored
the ameba At times infeetion was dormant The most
mportant feature 1s the amount of antiamebe therapy
that one mdrvidual can tolerate Logan and Pollock
showed that the ay erage person could safely take 20 gr
emetine by mouth if 1t were given 1n courses of say 4
toGgr, 2 or twicea day for four to six days, followed
by a rest of a weeh and then a second course If emetine
1S given an thig careful wav symptoms of posoning do
ot develop But this patient tool much more emetine
than ordmanily 15 safe

ml[h 18 well for American surgeons to become famihar with amebic
ection  for douhtless with the return of our armed forces from
!;pe l:ch dTany ca.es with all of the vanous compheations will
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subcutaneously He returned early m Januarv, 1942, for fur
ther surgieal drunage of the Iiver abscess During the interim
he had taken 17 gr emectine hvdrochloride m thiee courses,
bringing total dosage to 137 gr After ewch coure, tem
perature had returned to normal

At operation on January 9, the bulging over the amebi
abseess had disappeared A large aspirating needle was intro
duced through the scar of the previous openmng for 25 em
and blood streaked, ereamy white pus was obtuned Vath the
eutting eauterv, an openmng 2 1in long was made 1nto 4 cavity
about the size of v baseball Several drainage tubes were left
m the ewnity For aight davs 1 gr emetine was mstilled each
morning mto the eavity, i the afternoon 1t was trngated with
1 2 per eent solution of chimofon, For fom davs, 4 gr
chiniofon was also given by mouth Ths was followed by 2
course of 3 eapsules of earbarsone daily for four davs Later
4 gr chimofon was given daily for seven davs After the fir t
three postoperative days, temperature was normal except on
three occasions when 1t was 100 F or less He was diccharged
January 13

From then until two weeks before he returned Apml 21,
no antiamebie treatment was grven Dramnnge firom the sinus
mereased and beeame profuse Twice he noted the dramage
was bile tinged He was miven 7 gr emetine 1 four davs, an
this lessened the dramnage On his return, a smear from the
draming sinus showed Endamoeba histolvtiea A roentgeno
gram of the sinus traet followmg injection of an opaque
medium revealed a direct connection from the abscess cavity
to the common bile duet and thence to the mtestme (Fiz 192)
In view of the amount of antramebic treatment that had been
used and been meffeetne 1t was derded that trentment must
be ntensive regardless of rish From then to Augnst 1942,
the following amounts were gven 30 gr emetme sub
cutaneoushy 18 er emetine mnstilled mto the smns 20 eap wles
of carbarsone diodoqun for 10 days, ehiniofon 1 2 2 per
cent solution as lavage and chaparro amargoso mfusion as
lavage Dramacge became thin and watery All materal used in
lavage returned externally He had diffieulty Leeping the simus
tract open and did so only with an mlvine catheter Fnally
on Julv 7, the tract closed Up to then, over 194 gr emetine
had been admmistered

Complications of mfection bv Endamoeba histolytica
are many severe and varied This 1s one of two cases fol
lowed recently 1n which serzons complications have oc
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curred An abecess of the liver developed n the other
ease also, with rupture to mike a subdiaphragmatic
abscess rupture of this abseess mnto the pleural cavitv
and then 1nto the lung Bronchual fistul resulted so that
be was expectornting large amounts of bloodv pus

Amebas destrov tissue by 1vsis, after such destruction
of tissue, 1nvasion by mnnumerable bacterm follows and
large 1nfected cavities result Two tvpes of hepatic
abweess oceur n Jarge soltary abscess or multiple small
abscesses, 50 called diffuse hepatitis  Qeccasionally, ex
tenaive shan Jewions have been hnown to oceur mear 1
drammg amebie sius

The case reported 1llustrates manv interesting fea
tures A rather characteristic roentgen feature 1s the so
called commng of the cecum Involvement of the intestine
b ameba 1 of the cecum and colon distal to 1t the
lesions stop abruptlv at the 1leocecal valve and hence

¢ cecum ‘cones down” to a narrow tube whereas mn
tubercalos:s the 1leocecal valve 1s involved This patient s
recurring fever 1s of particular interest Amebie mfec
tion was suspected preoperativelv but could not be
D:o\'ed The other mteresting faet 15 the length of time
1% vears that thus phvsician apparently had harbored
the ameba At times infection was dormant The most
mmportant feature 1s the amount of antiamebre therapv
one mdrvidual ean tolerate Logan and Polloch
showed that the average person could safelv take 20 gr
:;ngtlne E\‘ mouth 1f 1t were given 1 courses of sav 4
b B 2 ar twice a dav for four to six davs followed
7 @ Test of a week and then a second course If emetine
18 81ven 1n thys carefyl wav svmptoms of poisomng do

;‘}‘:t develop But this patient took much more emetine
a0 ordinarylv s safe
mf[r!cll:s *ell for American <urgeons to become familiar with amebic
o lmn for doubtless with the return of our armed forces from
appe;,iti: d-l?:mr ca es with all of the vanous comphcatons will
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Actinomycotic Abscesses of Luer and Lungs —Roland
T Smith! (Des Momes, Ia ) deseribes a case found at
autopsy after a 514 month stormy convalescent period
following surgical closure of a ruptured gastric uleer

Frve weeks after operation, the patient left the hospital
aganst advice He returned 1n one month with pam and
tenderness 1n the right upper quadrant which was econtrolled
so well under ulecer manigement that he left the hospital m
one weeh He returned three wechs later with a stitch abscess
The abscess was dramned and the patient seemed to make some
improvement for one week, but from then on he gradually
lost ground, and 1n three weehs signs and symptoms of liver
abscess developed

Atter several transfusions and general supportive measures
laparotomy was performed and the sinus tract explored It
extended from the old operative closure of the stomach to
the anterror surface of the Liver over the omentum, which, at
the previous operation, had heen sutured to the stomach at
the site of the ulecer It 1s interesting that the site of closure
of the stomach allowed no escape of gastrie contents The tract
continned over the anterior and superior surface of the hver
to the dome and from there had burrowed along the thoracie
wall, finally coming to the surface through the rectns muscle
and skin Just below the costal margin No abscess could be
found The wound was closed with dramnage and continzed fo
drain thick, greemsh vellow exudate for seven weeks until the
patient died Smears from the pus, Liver contents and sputum
and the blood culture were negatne for actinomyeosis or anv
other pathogen

Diagnosis of actinomveosis of the lungs and lver was
made from sectrons of tissue obtamed at autopsy Both lungs
contamned numerous small abscesses measurng 13 em 10
diameter, contamng green pus The liver was filled with
abscesses varymg from 2 to 6 em n diameter, contamng a
thiek, greenish foul purulent material These abscesses ap
peared more or less in clusters mn the hver and seemed to be
Toenlations of one continuous system This arrangement Was not
so definite 1 the Jungs A few areas of the hiver were soft and
necrotie

Mortality rate of actinomsycosts of the Iiver 13 80 100
per cent anl most authors fear that 100 per cent 15

(1) 4m I Surg 60 43844 Juie 1948
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more correet In actinomscosss of the lungs alone, the
mortality rate 1s about 70 per cent Treatment 18 un
atisfagtory , 1odides, thymol, roentgen rays and radim
have been used

Clfford D Benson and Grover C Penberthy® {De
troit) report complete exeision of n primary encapsulaied
fumor of the liver (hamartoma) n an infant, 7 months,
mith recovers  Recognition of tumors of the hver an i
fants 1s important. All such patients deserve exploratory
Taparotomy because, despate the fact that hiver tumors
1ninfants earry a poor prognosis, oceasionnlly a bemgn
tumor, such as the one desersbed, will be fonnd Com-
plete surgieal removal offers a good prognosiy Iamar
toma tumor of the liver can be considercd Lemgn be
euse (1) it 1s well encapsulated and has embryonal
charactenisties, (2) it shows no tendency to invade
veighboring tissue, (3) on microscopie examination no
mitotie figures are found, (4) metastases do not oceur,
and (5) symptoms amse only from progressive growth

of the tumor, with subsequent displacement of meigh

boring structures
‘Wayne Babeock® (Temple Umiv ) reports suceess
ful suture of a portal vern 1neised 1n the Inver, mado
Possible by temporary elampig of the portal vein and
hepatic artery Five cases of suture or surgical oeclusion
of wounds of the portal vem were found 1n the hiterature
e deseribes a practieal and stmple method for tem
porary acclusion of the portal ven and hepatic artery
which he used an amputation of the left lobe of the Iiver
OF extensive primary careinoma
mg;’i‘:s!::’lgcmpomn oceluston 13 obtuned by use of a
Tobber tupe L‘; sm: of s?ﬂfi ﬁubbl&r cx\th%t}x‘1 or o%lcr fx:}lrly st
tape, wet wil mn‘igos (% )\] ason 72 ey ng 1 113) The
ars pulled the 'l‘h ,'lls cx\rrl:ou aroungd the vessel and the ends
-Ts ugh the rubber tubing with a wire loop or
o

Tgery 12 8318580 December 104
(&) A Surg 116 833 845 Decemter. 104
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fenestrated probe Yith trachion on the ends of the tape the
end of the rubber tube, which mav be rolled back, 13 pushed
agamst the vessel firmly enough to arrest circulation when
the distal end of the tube with 1ts contained tape 1s clamped
with a hemostatie forceps The rubber tube may be long
enough to hang from the wound, out of the way, and the rela
tively soft compression
of the tape may be re
leased or tichtened m
stantly, as desired
External Hepatos
tomy —W Wajne
Babeock? (Temple
Univ ) presents a
case 1 which the
edge of the hiver was
exteriorized on the
surface of the ahdo
men for about five
months without un
favorable reaction
The Iiver gradually
became covered by 2
7 film of squamous ep1
taepulled hght  thelinm, derived from
and clomped adjacent shin From
a minute duet opened
% on of Tge pioed “emrels Rovnar e O the edge of the
may be of sufficlent lemgth to be clamped Liver, sufficient hle
outeide wouni '

(Babeock above ) dramed to relieve
jaundice and 1ts svmptoms With closure by epitheliza
tion of open bile duets 1t was possible to obtain addi
tional adequate dramnage painlessly and without un
favorable reactron by nctsion or wedge shaped resection
of the exposed hiver

Hepatostomy of the exteriorized liver 1s suggested as
a palliative operation to releve intense jaundice and

cattrter

tapz

artery

(7) Surgery 1 9 9 8 December 1942
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assoerated symptoms of imeradicable malignant disease
when other palliative me sures are mneflectine Iepatos
tomy with or without exteriorization 13 suggested as a
possible first stage procedure for congemtal absence or
ocelusion of the extrahepatic bihary duets when a single
stage anastomosis to the gastro mtestinal tract 15 unduly
hazardous

(The editor ks had no expenience with external hepatostomy 1
man but he has found st 1o be a well tolerated procedure 1n ex
perimental animals —Fd )

Omentopezy for Cirrhosis —Horace B Cates® states
that data from Lios Angeles County Hospital show prog
nosis for eirrhosis 1s usually poor Omentopexy per
formed on selected patients has not prolonged hife Of
117 patients not treated surgieally, 72 per cent had died
within one year after onset of symptoms Fifty three of
this group had aseites and, in addition, had survved one
mouth after the onset of symptoms, they were treated
medieally, and 38 per cent of them lived over one 3ear

f 38 patients on whom omentopexy w is performed
for relief and eure of ascites, 16 (42 per cent) died
within two weehs after operation Follow up of the re
mammg patients shows that prognosis 1s no more satis
factory than 1f medical treatment alone had been given

Tn the hight of the present concept of formation of
asertes, the surgieal eoncept that restoration of collateral
cirenlation from the portal system 13 possible by me
chanical means 15 false Only with sustained elevation
of the vasenlar osmotic pressare will asertes subside,
and thig unfortunately 13 not as easily achieved in the
Patent with errrhosis a5 m one who has edema and

aseites assograted with degenerative nephritis or ne
phrosis

h'The hypoprotemnemia of cirrhosis causes mmportant
b

yswlogie alterations, all of which are mmucal fo sur
gieal mtervention The patient 15 more susceptible to

() Arch Int Med 71183 0 February 1943
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shock, restoration of fluds subsequent to operation 18
fraught with serious rish, wound healing 1s mpaired,
and proper admmistration of any anesthetie 1s associated
with greater than average danger

Enterectomy for ascites due to lwer cirrhosis was first
reported 1n 1937 by Fuller and collaborators It eonsisted
of resection of the first part of the jejunum (about 80
m ) The method 15 based on the following considera
tions (1) As the ascites 1 prineipally due to obstruction
of portal circulation in the liver, elimmnation of part of
the portal network by ample resectioh of the small intes
tme should reduce the venous blood to an amount that
can pass through the cirrhotic liver, thereby decreasing
pressure 1n portal vein and capillaries, and consequently
transudation of flmd (2) Shorteming of the small mtes
tine without change in the amount of food and hquds
which pass through 1t should increase osmotie pressure
of the intestinal contents and attract flmd nto the m
testinal lumen, inereasing volume of the feces {this ex
plains the diarrhea which occurs after massive resection
of the small mtestine) (3) Stasis 1n the portal system
produces some anoxemia which increases permeability of
the membranes for transudation of fluid, this would be
stopped by re establishing normal pressure m the portal
system (4) Elmimation of a considerable portion of the
small intestine changes the relations between visceral and
paritetal peritoneum Admitmg that aseitie fluxd passes
through the visceral peritoneum and 1s absorbed by the
parietal peritoneum, the resection will relatively increase
the absorbing surface

However, M Huergo U Castellanos and A Nufiez!
(Cabxto Garcia Hosp ) thinks that the effect of the
operation 1s purely mechanieal on the circulation through
reduction of the portal venous metwork, of the affflux
of arteral blood and of the pressure in the portal sys
tem If 1t were possible to Ligate the upper mesenteric

(1) Rev de med y ¢ Tabena 47 414321 30 19
~ .
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artery, the result would be the same as that obtaned by
enterectoms , the blood volume reaching the portal vemn
would be smaller and ecapable of passing through the
arrhotie iver As they beheve gravity influences transu
dation of the fimd they prefer resection of the distal
part of the ileum They deseribe a case of ascites due to
hiver exrrrhoss 1n & man, 65 Under local anesthesia, they
resected 208 M 1leum, starhing about 20 em from the
tleocecal valve and fimshing with an end to end anasto
mosis Fourteen months later there had been no flmd 1n
the abdommal eavity This compares favorably with
Fuller’s ease 1n which 1t took mine months for flud to
disappear completely The patient’s general conditon
mmproved considerably and weight mereased 30 Ib

[Splenectomy has often been proposed for the same purpose 1n
order to remove the volume of blood pa sing through the portal
vem The dificulty with the operation however 1n cases of cirthons
of the Liver often 15 that adhesions around the s‘xﬂecn are so numer

ous and bl that 15 le with any reason
able safety —Ed.]

GALLBLADDER AND BILE DUCTS

Cholecystitis —Dean Macdonald? (Ontario, Canada)
finds that the present eriteria for determiming the type
and timing of the treatment of acute cholecystitis do
not seem to be pathologically sound For instance the
time element 1s too variable, the type of operation 1s not
constant, the influence of anesthesia 1s rarely mentioned ,
the individual constrtutional stability of patients cannot
be evaluated mn large groups, and the condition 138 often
considered as a disease entity, whereas 1t 1s really a
Symptom and a sign of a serious abdominal eondition,
namely, an acute obstruction The potential seriousness
of all obstruetive lesions 1s well recognized, they demand
active and early treatment There 1s also failure to con

2)

Arch Borz 47 2025 Joly 1943
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sider tlis condition s positive evidence of progressing
pathologie change of the biliary svstem and to remember
that the climeal picture 15 not always correlated fo the
active pathologte process Therefore, a two stage surgical
procedure 1s suggested as 2 new method of treatment in
certain cases, particularly when the lesion 15 mn an early
stage, 1t 15 based on the etiologie factors 1nd the resultant
pathologie state The first stage consists of cholecystos
tomy, which 1s preventive and the second of cholecvstee
tomv plus a ductal operation, which 1s curative The
two stage operation has lowered the mortality of many
surgreal conditions and operations The same basie prin
ciples deserve serious constderation i connection with
certain types of bihary disease

The theoretical and practical advantages of the two
stage procedure are grien (1) In cases of acute cholecys
titis (a) 1t prevents the serious or the potentially fatal
complications of conservative treatment () 1t averts
pericholecystic pathologic changes (fistula formation)
which make trauma a serious factor at later operations
and may male curatrie surgery possible only i the
hands of the most esperienced, (c) cholangiographt
may often be of great help before the second stage,
(d) cholecvstectomy and surgical treatment of the com
mon duct (which 1s so often a part of suceessful surgteal
treatment of the gallbladder) can be performed with
much more thoroughness and safety 1n a quiescent stage
than during the acute active phase, (e) 1t obwiates
dangers related to remotval during the acute stage, not
the least of which 1s traumatie stricture of the common
duct, and (f) 1t predisposes to the return of a normal
physiochemical balanee and general mprovement 1 the
phjsieal status before extensive surgieal intervention 1>
done (2) In cases of obstructive jaundice, (a) the ser1
ons and always potentally dangerous surgieal work 1s
performed on a patient who presents a much safer risl
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1t the second stage, 1 the absence of Jaundice and m the
presence of improtved biharv and hepatie funetion,
(b) cholangiography may be a definte help mn the
second stage 1n that the presence and loeation of duetal
stones can be determuned, (¢) perfusion will have helped
to improve the blood and Ivmph cwrenlation and to re
move mfection throughont the biliary svstem, (d) de
compression of the Iiver 15 much more gradual and less
dangerous when carried out slowly through the gall
bladder, and (¢) the morale of the pattent 15 1mproved
tremendously after the first stage, when jaundiee 15 re
dueed and symptoms subside Tlns eannot be stressed
too much

[t 15 hard to under tand why the author speaks of this as = new
method of treatment It has been u ed 1n celected cases by many
surgeons for many years It 1s undoubtedly a useful procedure and
one which 15 often life saving —Fd ]

Acute Cholecystilis and Ifs Rational Management —
In hterature of the past few years on acute cholecystitis,
there 15 much difference of opimion regarding treatment
While all surgeons agree that ultimate cure hics 1n opera
tion, many advise :mmediate or early intervention to
avert gangrene, perforation and peritomitis, and others,
equally experienced, recommend delayed operation on
the grounds that under conscryative management symp
toms il often, subside and so mal e operation possible

urihg a quiescent period with less Tish to the patient

James L Saint2 {Sansum Clime  Santt Barbara,
Calit) finds that the cause of tlns confusion les 1n
faiture to apply the fundamental surgieal prineiple that
the basis of rational treatment of any condition 15 a thor
ough knowledge of the underlving pathology and 1ts
;Oirelatum with the symptomatology In place of this
I;‘ }I‘Onal approach to the problem of “when to operatc ”
il 2s unfortunately become the cnstom to attempt ats

hon 1 terms of the time factor, disregarding the

€) 8wz Gme & obe 3 4

S rtemter 1942



540 GENERAL SURGERY

fact that rate of progression of the pathologie changes
varies 1 each case and thus can never bear a fixed rela
tionship to the time factor

While the pathologie changes which ocenr in the gall
bladder result from two factors, namely, acute obstrye
tion of 1its outlet and acute inflammation of 1ts wall, the
role played by the former 1s of such importance as to
suggest the desirability of designating the disease “acute
obstructive cholecystitis” The essential pathologic fea

Fig 194 ~Tensfon gargrene in hollow muscular viscera aesential presence
of obstructidn of lumen .0 etiologic factor g Gallbladder with teason
gangrene b Acute antéstina) okstruction of two days duration A gangreacls
patch B small intestine distended C constricting band D collapsed 3o
testine F mesenteric vessela
ture 15 an Increase 1n the intravisceral tenstop 1n the
gallbladder, as the result of this combmnation of acute
obstruction and nflammmation This tension may become
so acute as to mterfere with the blood supply and eause
gangrene of the gallbladder (tension gangrene), fol
Iowed by rupture and extravasation of 1its contents Fig
nres 194 and 195 ilinstrate examples of tension gan
grene 1 varjous hollow muscular viscera and show its
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umportance 1n surgery , also the possibiity of 1ts oceur
rence not onlv 1n the gallbladder but m any of the
hollow muscular systems of the bods

Rational treatment sims at prevention of gangrene
and thus of possible complications of rupture and
extravasation, by relieving the inereased intraviseeral
tension by surgical intervention should the disease pro
gress to the stige when 1t has become apparent that
nature 15 unlihely to succeed 1n her efforts to remove or
overcome the obstruetion Rehief of tension mav be ac

Fir ﬁ!s:’remson gangrene d Tenslon gangrene fn cecum following obstrue:
on due fo cancer of sigmold ¢ Appendix with tension gangTenme,

complished by drainage of the gallbladder or bv 1ts re
:0‘31, the type of procedure bemg decided at opera
faoel: rather than by routine with consideration of such
- 0TS a3 the patient’s general condition, the local find
8S at operation and the surgeons abihty and skll
dleatfnTOSt important single clinmeal mamifestation m
whet that the disease has progressed to the stage 1n
!enmnlmmed\ate rehief of the inereased intravisceral
patht 1s needed to prevent further progression of the
ologic changes to the termmation of tension gan
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grene 1s development of a tender, palpable mass m the
right upper quadrant If noted earlv in 1ts development,
this mass will present the typieal characters of a dis-
tended gallbladder as regards shape, definition, dulness
on percussion and relations Later, with extension of the
inflammation to the visceral peritoneum, the gallbladder
usually becomes buried 1n omentum (this structure aet
mg 1n 1ts capacity of abdommal policeman and as such
endeavoring to exclude the sonrce of mischief from the
general peritoneal cavity) and the mass, wiile retaining
the gallbladder relations loses the shape and defimtion
of the free organ and tends to become more fixed
Should such a gallbladder be exammel 1t will be
found to present an appearance marhedlx different from
that of the normal viseus (Figs 197 and 198) It i1sen
larged the increase being partly*due to thiel enmng of
the wall by edem« but mostly due to distention bevond
1ts normal capacity by the increased volume of 1t~ flnd
contents which may vary from dark appearmg hile to
frank pus In the early stages the wall 15 of 2 reddish
hue and later becomes a plum blue color, resembling that
of strangulated bowel while later the black or g1ay color
characteristic of pangrene mal es 1ts appearance begin
nmg at the fundus The gallbladder 15 tense in contra
distinetion to the comparative lawty of the normal,
though distended gallbladder If a small ineision 1s made
m the fundus the contents will be expelled foreibly, 1n
dicating the iereased tenston, 1 marked contrast to the
nonexpulsive even flow of bile that oceurs from a dis
tended normal gailbladder similarly opened It 15 obvious
that the gnllbladder could become tensely distended in
such a manner only 1n the presence of an obstruction of
its outlet To hope that spontaneous recovery will tahe
place, once this stage has been reached 1s wishful think
g, and 1f the increased intravisceral tenston 1s not re
Lieved by surgieal intervention progression with its se
rious terminations 15 much more Il ely to occur Thus,
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tlus stage of acute choleetstitis 15 of cruial sigmfietnce,
sinee 1t constitutes a clemr indieation for operation as
soon 1s possible

Development of rigidity of the musculature m the re
mon of the gallbladder 15 a physieal sign of considerable
mportance, since 1t represents the rexction of the ab
dominal wall to irritation of the parietal penitoneum A

' pi

- l hi | ol

H

Eﬁ 19¢ Sallbladder in case of acute obstructie cholecystitis showing
freat fanei Tcosa Lontents consisted of purulent e 5l smellng bile under
Tom both by coli an 1 were cultured
o both tle and gallbladd r wall and macroscople examination of the latter
fomaed Masked acute inflammatory change Wall was relatnely thw at the
i ind @ patel of gangrene \ ould soon have appeared in this remon 4

e was impacted at the outlet Onset of ey nptoma 48 hours betore

operatlon,

:ﬁntmunus merease 1n pulse rate 15 frequent and one of
T}?enl;o;t certain mdications of a progressive pathology
ot ehavior of the temperature 1s unreliable as a guide

¢ general or local condition of the patient or to

the optimal time for operation The total and differential
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leukoovte counts are more reliable, since they tally
fairly closely with the clmical progress of the case

Smee 1930 Samnt has operated in 44 cases of acute
choleeystitis This series, though small m companson
with those emanating from hospitals, has the advantage
of representing the experience of a single surgeon In
that s opinion alone was responsible for advising the
operations, which were all performed by him In each
case the chief indication for operation was the finding
of & tender, palpable mass 1n the Tight upper abdominal
quadrant This sign was present mm 28 patients when
they were first seen, and immediate operation was ad
wised and undertaken The remamng 16 patients had
been under observation from a number of hours up to
eight days before the sign became mamfest, and onlv
then was 1mmediate operation adwised and undertaken
It 1s emphasized, therefore, that the decision of “when
to operate” was not i any way related to any belef or
general rule regarding advisabthty of respective “smme
diate,” “early” or “delayed” operation as such, but was
based entirely on the development of what are constd
ered specxfic indications for operative tervention, the
chief among these being the finding of « tender, palpable
gallbladder, winle other signs, such as a spreading ngid
ity of the overlymng muscles and an mcreaming pulse
rate were usual accompaniments furmshing confirma
tory evidence of the progressive nature of the pathologie
proeess

The only death occurred m the last case of the seres
following cholecystectomy, so that in 43 consecutive cases
patients were operated on without a fatahty This fact
18 of 1mportance 1f for no other reason than proving the
fallacy of the statement often encountered that opera
tion 1n the acute stage of acute cholecystitis 18 hikelv to
be associated with a forbidding mortality rate

Gangrene of the whole thickness of the wall had oc
curred 1t § of the 28 patients who had a mass when
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first seen In one of them perforation had occurred, but
the log t of the gallbladder by the omentum had
prevented soting of the general peritoneal casity No
mstance of gingrene of the whole thickness of the wall
occurred among the patents who developed a palpable
mass while under observation, but 1n several mnstances

fn"’ ‘3‘?; ~—Expasure of gallbladder regyon through aa;(ncher incision (3nset)

¢ appea ance of om ntum
enveloping the gallbladfer and thus shutting it off from the general perttoneal
canty (From photograph taken at operation }

gangrene of the mucosa alone was found to have taken
place (Fig 196)

The frequency with which stones are the cause of ob
struction 1n acute cholecystitis 15 well exemplhified 1n the
bresent series, ag they were responsible for its occur
rence 1 40 or 91 per cent of the cases

Cholecystostomy was performed m 32 cases and chole
eistectomy m the remaimng 12, the preponderance of
cholecy stostomies being due to the fact that they largely
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represent the author’s earher operative experience After
an attack of acute cholecystitis, the gallbladder will only
resume reasonably good function 1n a mimonty of cases,
when the patient’s general condition 1s good and the
local findings are such that cholecystectomy can be per
formed satisfactorily, this 15 the operation of choice

. | P

Gatl |~
Dtadder™

b,
o

Fig 198 —Same case 23 preceding Omentum peeled off gallbladder which i3
grossly enlarged tensely distended and has dark thickened wall Content
consigted of nonpurulent bilious fluid under great tengion Microscopic exam
mation of wall showed only munor scute inflammatory changes fo £tones
Fundal mucosa gangrenous 36 hours after onset of symptoms (From photo
graph taken at operation

Saint has no means of knowing the number of patients
with a provisional diagnosis of acute cholecystitis who
have been under s care and who recovered without op
eration, but they certainly exceed those on whom opera
tion was performed In no case in which, after s first
climical exammation he decided on observation did a
fatality occur The patients either recovered under the
conservative measures imstituted or progressed to the
stage 1n which a tender, palpable mass developed and



GALLBLADDLR AND BILE DUCTS 547

immediate operation was undertahen suceessfully Thus,
the patients who recovered without operation, and who
formed the majority of those observed, cousmsted only
of those who neser progressed to this stage, mndicating
that until this stage 1s reached the possibihity of recov
ery 1s sufficiently great to warrant the adoption of con
servative treatment, unless one 15 dealing with the ex
ceptional case 1n which, despite failure to detect a pal
pable mass, other chmeal mamfestations mdicate a pro
gressive pathologie condition Smnt therefore considers
that to msist that every patient should be operated on
as an emergency 1s just as erroneous as to declare that
all patients should be treated by the “delayed” plan

James H Samt3 (Santa Barbara, Cahf) discusses
acute obstructive cholecystitis and the appheatrion of
the principles of s ratiwonal freaiment In any case of
this disease operation will be necessary sooner or later
1f ultunate cure 15 to be achieved Consequently, the
mmportant question 13 when to operate The abihty to
recogmize the mdications for intervention depends on
knowledge of the pathology and 1ts resulting symptoms
allowing interpretation of the latter m terms of the
former Treatment based on this knowledge 1s the only
Togical or rational procedure

The simple, but 111 understood pathology 1s represented
by the following synopsis

Acute Ob + Acute Infl

Increased Intravisceral Tension
Interference with the Blood Supply
{Tension) Gangrene
Perforation

Pentombs
(3) Surg Gymee, & Obst 77 260280 September 1048
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Thus, the outcome will depend on whether or not the
mecreased tension within the galibladder 15 relieved If
left to nature, 1t may be relieved in one of two wavs
(1) the obstruction 1s overcome, and the contents escape
by the natural route, in which case the patient reeovers
spontaneously and elective surgery can be performed
later, (2) the contents escape through rupture of the
gallbladder after gangrene has occurred The obvious
procedure 15 to intervene before this catastrophe has
taken place Clinical recogmition of this stage 15 there
fore of crueal mmportance

This stage 1s characterized bv development of a tender,
palpable mass 1n the rght upper abdommal gnadrant
If noted early, this mass will present the tvpical charac
teristics of a distended gallbladder Later with extension
of the mflammation to the visceral peritoneum, the gall
bladder usually becomes burred m omentum, and the
mass while retaiming the gallbladder relations, becomes
more eastly detectable because of the mncrease in 1its size
but loses the shape and definition of the free gallbladder
and tends to become more fixed Other immportant mam
festations indicating progressive pathology are continu
ously mcreasing pulse rate, spreading mgidity of the
abdommal museles m the gallbladder region and de
terloration of the patient’s general condition

Samnt describes two representative cases managed m
accordance with these prmeiples

Casr 1 —The first patient was seen early in an acute atfack
of bihary colic without abnormal physieal findings The prog.
nosis, therefore, depended on whether the obstruction would
be relieved, as 1t had been on previous occasions, or whether
1t would persist with the possible development of zeute ob
struetive cholecystitis That the pathology iwas progressive
became evident the next morning when tenderness and ngiditv
were found These new developments together with the per
sistence of the bihary colic justified the provisional dragnosts
of early acute obstructive choleeystifis, but there was no
indication for operation as an emergency mea ure, for 1t
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this early stage the chanees that the obstruetion will he rehieved
ordinanly exceed those that it will persist
The presence of a questionable mass at this time pointed to
the possibihity of distentton of the gallbladder and to the
probabilits that a definite mass would appear soener or later
This probability became a certainty within a few hours, show
ing the rapdly progressne nature of the pathologie process
The gallbladder had become tensely distended and enlarged
much beyond sts size at the beginnng of the attack, when 1t
was not palpable The only possible explanation was a com
bmation of obstruetton and inflammation resulting m tension
acutelv d to a d us degree Consequently, the
patient was adwised that the time for operation had come
The continuous 1nerease 1n the pulse rate and the other chnieal
features confirmmng the behavior of the pulse were further
wdieations that the condition was steadily becoming worse
The findings at operation were 2 grossly enlarged and tenselv
istended gallbladder, thick walled, plum blue and enveloped
by an inflamed and matted omentum The eystic duct was
stenosed to such a degree that a fine probe could be inserted
wto 1t only with difficults Pathologic evamination of the
gallbladder revenled gangrene of the fundal mucosa
Here 15 a case of such severity that obvious terfer
ence with the blood supplv oceurred within 24 hours,
and yet no stones were present Moreover, the pathologie
condition of the gallbladder provided ample evidence
that the climeal mamfestations, on which the decision to
operate was made, had been mterpreted correctly as
mdicating the advisability of immediate operation
. ‘While Samt considers cholecy stectomy preferable re
tef ean be obtained by cholecystostomy, and this com
Daratively smple operation 15 recommended to any
expenienced surgeon nto whose hands one of these
Patients should ehanee to fall
ASE 2 —Tndications for operation did not develop durn,
the attack and operation w::\sp done later P &
evsta en the provisional dingnosis of acute obstructive ehole
ph\-l s was made on the listory of hihary colic and the
rmz’:altﬂ'.ms of tenderness and ngdity over the gallbladder
fe;)pe, t°gether with some 1ncrease mn the pulse rate and
‘ervatm ure the patient was sent to hospital for further ob
1on The white cell count was higher than m Case 1,
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although chmeally the patient was not nearly so 1l Later
during the day of admsston, when the temperature and pulse
rate inereased, any temporary progression of the pathologic
changes which these findings might have represented was not
confirmed by thmeal evamnation, as the tenderness and
ngidity were less marhed and the pamn had dimmmshed Ab
sence of a palpable mass led to the conclusion that even if
the leston was progressive 1t had not reached the stage when
mmmediate operation was necessary The following mornng
all signs and sympt showed 1mpr t, takably
pointing to regression of the pathologic changes This favor
able course continued, and the patient soon became completelv
free from symptoms

The essential difference between the two cases 1s that
1n the first the obstruction persisted, while 1n the second
1t was rehieved early by natural means Too much em
phasis cannot be laid on the fact that 1 this disease the
significance of a palpable mass remains unaltered no
matter to what extent apparent lack of confirmation by
other signs and symptoms may seem to deny 1ts import

Kenneth M Lewis and Charles W Peterson? (Belle
vue Hosp , New York City) report 25 cases of cholestero
518 of the gallbladder without stones treated by cholecys
tectomy Pamn was a predominant symptom and 19 pa
tients ecomplained of recurrent, typical hiliary colic 1
the upper abdomen Cholecystograms were ineonclusive,
only five cases showing nonvisualization of the gallblad
der Preoperative diagnostic biliary dramage revealed
cholesterol erystals in the bile 1n 19 cases This procedure
1s urged as a diagnostic aid 1 this disease, where fre
quently the signs, symptoms and roentgen findings mav
be mndefimte Cholecystectomy gave satisfactory results
Of the 20 patients followed 1 10 years, 14 were relieved
of all symptoms, 4 were relieved as long as they stayed
on a low fat diet, and 2 were ummproved

[This 15 an lly high of mpr after
cholecystectomy for cholesterosis —Ed ]

Caleification of the gallbladder 15 sometimes an 1nel

($) Ann Surg 117 450 455 March 1943
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dentnl utopsy finding in older patients It seldom pro-
duces climeal symptoms, but 1ts close relationship to
chrome gallbladder disease and the problems mvolved 1n
differential diagnosis are of utmost importance Maxa
mihan J Hubeny, Samuel M Marcus and Alex B
Raginst (Cool County Hosp ) present three proved
cases of caleified gallbladder and three in which diag
nosis was suggested by roentgenograms but was not sur-
meally verified One of the three cases 18 given here

o v o

.
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Fig 189 (left) —Case 1 Cholecystogram_showing well defined ealeareous
shadow conforming in position and contour to gallbladder
Fig 200 (nght) —Same case Calcified gallbladder and stones.

Two years before admssion, a woman, 40, began to have
dull nght upper quadrant pamn radiating around the mght
sslge of the abdomen to the back just beneath the right scapula

e had belching, bloatng and a sense of fulmess i the
;plgastnum following 2 moderately heavy meal of fatty or

tied foods She had lost 30 1b in a year Physteal findings
Xege tenderness and mgidity 1n the mght upper quadrant and
mam palpable mass extendmg 4 i below the right costal
sbatigm Cholecystography revealed a well defined ealeareous

ow conforming in position and contour to the gallbladder

) Radiology 39 8891 July 1947
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(Fig 199) Chmeal diagnosis was chrome choleeystitis and
cholelithiasis An exploratory laparotomy showed the gall
bladder the size of a peach, 1ts serosal surface pale and the
adherent subjacent wall caleified, with areas of calefieation
extending also into the musenlarts A small stone was found
mn Harfmann’s pouch The gallbladder was removed and re
covery was uneventful

The gallbladder measured 85X50X425 em, with thicken
mg of the wall to as much as 5 mm, meluding the fundus
and body and extending to the duct Diffuse caleificatron was
present, particularly over the inner aspeet Attached to the
wall by soft yellowish gray material were numerous faceted
stones to 10 mm 1n diameter (Fig 200) The mnner lmng was
vellowish gray and parhally ealeified Microscopie examna
tion showed dense fibrous conncetive tissue infilirated by
streaks and plaques which stamed black by the von Kossa
technie (caleium) Diagnosis was ealafied gallbladder and
cholehithiasis

Pathogenesis of caleified gallbladder 1s not well under
stood Calerfieatron 15 usually demonstrable mn a flat film
of the abdomen Differential diagnosis of caleareous
shadows 1n the right upper quadrant 1s, however, some
times difficult even after all possible methods of exam
nation have been tried Differential diagnosis mecludes
gallstones, renal and ureteral calcull, caleium suspen
sions 1 mueoid bile, caleified mesenteric nodes, caleified
ecchimococeus cyst, caleified fecaliths 1 an undescended
appendix and, 1n elderly people, caleified deposits i the
sternocostal cartilages Rigidity and a fixed shadow m
the right upper quadrant with caleareons peripheryv are
important roentgen signs

Tumors —Hamlin Mattson5 reviewed the records and
specimens of carcinoma of the gallbladder of the past
decade available it Minneapolis and St Paul imnstitu
tions He found 60 eases m which diagnosis was con
firmed by biopsy or autopsy, after cases with fragmen
tary records were discarded

The youngest pahient was 31 and the oldest 85 aver

(+) Minnesota Med 985 988 December 1047



GALLBLADDER AND BILL DUCTS 553

age 1ge 65 4—1n males 68, in females 633 There were
36 females and 24 males, & ratio of 15 to 1, the usual
ratio 1n the United States bemng 3 females to 1 male

Most patients gave a Iustory at least suggestne of
milignaney The disease began acutely 1 most eases
Pain was present 1n 86 per cent In only 13 per cent was
there a long preceding Iustory of gallbladder disease
rangng from 35 to 37 years Malf gave a Instory of
three months or less, 80 per cent a year or less and 20
per cent over a year In 33 per cent the pamn was duil
and constant, usually n the right upper quadrant or
epigastrium, 1n 5 per cent 1t began as colie and ended
with steady pamn

Weight loss was 1 strilang feature, 1n no case was a
notation of “no weight loss” made In 20 per cent, the
amount was not specified Liosses ranged from 10 to 60
Ib, average 275 1b In 30 per cent 1t preceded or was
concomitant with onset of other symptoms Nineteen of
the 29 patients who had lost speaific amounts of
weight also complaned of anorexia, nausea or vomting,
or all three

Jaundice wag present 1n 51 6 per cent, usually of grad
ual onset and steadilv increamng severity Termnal
teterus 1ndexes up to 135 and 178 were frequent The
severely jaundiced patients had ductal obstruction liver
Tetastases usually accounted for the milder types In one
case, jaundice was due to torsion of the common duet
Anorema, nausea or vomuting or all three were found
m 70 per cent, bloating and belehng m 45 per cent

A mass way felt 1 the mght upper quadrant m 48
Der cent wusually 1t was hard and nodular and moved
with réspiration, 60 per cent of those with a mass com
Plamed of tenderness on palpation The liver was en
larged 1n 48 per cent
4 A nonfiling organ with or without stone shadows 1s

0 be expected 1n carcinoma of the gallbladder Cholecys

tog -
ozrams made 1 25 cases showel 4 nonfunctioming
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gallbladder and caleuli were visible 1 12 Stones were
found to be present in 701 per cent of these cases

Hemoglobin 1 45 cases averaged 74 per cent, those
with the lowest values, 26, 34, 45 and 46, showed ew
dence of hemorrhage into the gasiro intestinal tract

There were 54 adenocarcinomas, 4 squamous cell and
2 collod caresnomas Grossly scirrhous earcinoma as
commonest, the gallbladder wall was bard and carhilag
nous on palpation A few patients had mvolvement of
the entire gallbladder wall with obliteration of the
lumen Papilary carcanomas were less frequent Collmd
caremomas filled the gallbladder lumen The four squa
mous cell carcinomas resembled the seirrhous 1 gross
structure

Metastases were noted 1n the hiver 1n 38, porta hepatis
1 19 penitonenm in 11, eystic duct glands in 13, retro
pentoneal lymph nodes m 6, omentum n 6, lungs, duo
dennm, pancreas and colon m 4 each, adrenals and
mesenteric lymph nodes m 3 each, kedneys, spleen and
stomachk 1n 2 each and sternum and medwastipum m 1
each In one case metastasis to the humerns was the
first mtimation of the disease In one, the duodenum
was mvolved directly eausmng obstruetion

Even though a direct relationship between calenh and
carcinoma has not been proved, the two conditions oecur
most frequently together, and caleulr are at least 2
warning sign Graham has concluded that 4 5 per cen*
of women of cancer age who have gallstones will develop
eareioma of the gallbladder Lahey, Graham, Bovce and
McFetridge and Lam among recent authors, advocate
prophylactic cholecystectoms 1 women with gallstones
Before any such pohicy 15 undertalen generally mortal
ity and morhidity figures not now available should be
obtamed

There 15, then no dagnostic chimeal preture for car
cmnoma of the gallbladder for the chmeal pieture fits
manv cases of benign hibary disease or cancer 1n other
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organs The outlook 1s gloomy for diagnosis early enough
to salvage these patients There 1s no nstanee of suc
cessful removal 1 this series

More general use of peiitoncoscopy should eliminate
some exploratory operations which only hasten the end
More hope Lies 1n revision of attitude toward the patient
with ¢allstones who 15 50 or over and who has had one
ar two attacks of colic A gallbladder with stones has a
greater chance of developing careinoma than one with
out stones Even though the danger of loss of hife from
carcinoma of the gallbladder were the same or less than
the danger from operative procedure, there are other
possible trame devel rts than malignancy to con
sider There should be more follow up studies like that
of Ja_uttis, who tiaced 114 patients with cholelithasis
treated conservatively for 10 to 25 years Fave developed
caremoma of the gallbladder, 13 died of cholecystic
disease, 25 were operated on for complications, 4 of
whom died

Caleuh are associated with either inflammation or
carcinoma Innocent gallstones are a myth

Techme —Implantation of the hepatie anct wnto the
Auodenum or st h may b ry as a result
oI operative 1njury to the common bile duet 1n the treat
ment of gallstones or following rescetion of the common
bile duct for caramoma Mans methods used are un
satisfactory because of techmeal chfficulties or subsequent
stenosis Lester R Dragstedt Ormand € Julian J Gar
1ot Allen and Fredcriel M Owens, Jr¢ (Umv of
Clieago) use 1 method the principle of which has not
been heretofore described

Casg 1—Woman, 35, had a cholecystectomy performed for
?’mptom% suggestive of biliary colic which had been present
or the previous 10 vears She was entirely relieved for six
months and then noted Jaundice and generalized prurtus The
igtvl:dlce mereased steadily during the next two months and
Te colie the pan appeared 1 the right upper quadrant

h
) Surg Gymec & Obst ~7 1.6199 August 1948 !
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When scen, she was deeplv jaundiced, the retene index wa
185 and there nas no bile in the stools Diagnosts of obstructe
Jaundice was made

At operation, the gallbladder, common Mle duct and free
portion of the hepatie duct were mssing Den e scar f1 <ue en
the under surface of the lhiver was dissected free, and the
greatly dilated intrahepatic portion of the hle duct was
opened This vielded about 26 ec of coloriess muewons flud
Since the opening was flush with the hver surftce and the
region relatrsely inaceesmible, the largest ymbber eathefer

Fige 201 (left) %07 (top nght) and 20  (bottom nght) —Metlod for
making anastomoss between intrahepatic ble d1t and duwolmm
(no 18, F') that eould be introduced was inserted snugly into
the hepatie duct and passed npward into the hiver for about
5 em The duodenum had becn freely mohlized 1n the preswous
isseetion 1 scarebng, for the common bife duet The catheter
was placed agamnst the aptenor wall of the second portion of
the dnodenumn (Fig 201), whach was mfolded oser the catheter
for 2 em with silk sutures as 1 the WWitzel enterostomy The
tree end of the catheter was mtroduced anto the fumen of the
duodenum and then ont agam through a stab wound 4 em
Aistally (Fag 202) Both entrance of the catheter wnfo the
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Jduodenum and eut were L1 hily closed the latter bang ve
enforced by a generous tag of omentum Two stay sutures were
placed 1n the sear tissue, one on ather side of the aperture
1nto the hepatic duet The duodenum was shd along the catheter
agamst the hilus of the hiver and held in place by the stay
sutures (Fig 203) The catheter was thus completely cotered
The abdomen was closed 1n the usual manner and the catheter
brought ont through the neision The dranage from the tube
remawed straw colored for several hours, then became defi

nitely bile tinged and progressivelv  darker until normal
appeaning bile dramned freely Convalescenee was satisfactory
The eathcter was removed 1 10 davs, hile immediately ap

Fie 04 —Careinoma_of common bile duct and cyatic duct which emytied
abnormally low into eommon duct
E:‘:‘ﬂeg lﬂst},l; stools, but the 1cterse index remamed abnormally
to: hoars 3 months Janndiee then disappeared, and the pa
mamed well for over two years
In view of the operatne findings the long period (si<
";"“thg) of good health and freedom from jaundice after
f“;lec}ﬂecmms 15 interesting Probably the ducts were
f_l:ct‘()hree(lv damaged at this operation, but some other
the dr, Fosnbly wmterference with the blood supply to
dis efS, was responsible for their subsequent gradual
Ppearance with onset of obstructrve jaundice
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Case 2—Tn a man, 67, diagnosts of obstructive jaundsce,
probably due to cancer of the head of the pancreas had been
made At operation, the liver was marhedly enlarged darh
green, firm and nodular The gallbladder was collapsed and
contaned a .mall amount of thick gray flmd The common and
hepatic duets were enlarged and ten ely distended o a pomnt
where the duct enfered the pancreas The tissmes here were
hard and fibrous, and a tentative diagnosis (subsequently eon
firmed) of cancer of the common hile duet was made Pan
creatoduodenectomy was performed and the hepatie duet
mmplanted mto the stomach, as illustrated in Figures 204 and
205 Recovery was sabisfactory, bile dramed freelv from the
tube n the hepatie duct until 1t was removed two weehs later
A duoodenal fistula then developed and persisted The subse
quent course was downhall despite almost daily transfuswons
of blood, plasma or amino neids, and the patient ded four
months after operation

Autopsv revealed extreme emaciation no subentaneous nd
depot fat and hiharv arrhosis sithout £atty infiltration of the
hiver The pancreatic duct was complefelv oceluded and dilated,
and the remaming pancreas was atrophied and fibrotie This
atrophy was hmited to the acmar tissue, the zslets were
normal

The absence of fatty mfiltration of the hver 1s sigmfl
cant 1 view of the complete occlusion of the panereatic
ducts No panereatic jwice could enter the 1t stinal
tract This finding s 1n harmony with results in the dog
following ligation of the panereitic duets and suzgests
that hipoeaic defierency 15 not a promment feature, at
least 1n the 1mmediate postoperative pertod The emaerd
tion ean be accounted for on the basis of the duodenal
fistula, the absence of pancreatic digestion and the im
pairment of lwver function which doubtless imterfered
with the utihz tion of the plasma and amino acids sup
plied The plasma protein concenirition persistel at a
jow Jevel and dd not respond to parenteral awmo aeid
therapy The case 15 presented as offering a satisfactory
method of dealing with the hepatic duet after pancrento
duoedenectomy but rmses the question—should not the
pancreatic duet be reimplanted nto the wntestine? Many
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patients with long standing bihiary obstruction are han
dicapped by serious impairment of hver function and
may not respond satisfactoraly to intravenous admims
tration of plasma or amino acids Complete removal of
pancreatic digestion by ligation of the pancreatic ducts
produces an additronal handicap to adequate nutrition
which 1n some eases may determune the 1ssue The severed
pancreatie dact 1n the dog may be readily implanted
mto the small mtestine by the method described here for

Nowing, hannel

Nt 1 d i ¢ enach fmed by tam hwall

Fig 205 —Method of after
implantation of short hepatic duct into stomach.

the hepatic duct In this case, however, nfolding 1s
omitted A small ureteral catheter 13 tied wmnto the pan
ereatic duet, made to traverse the small intestine through
small stab wounds and then led to the exterior After
four or five days the catheter 13 removed and the high
secretory pressure of the pancreas mamtains the new
opemng mto the intestine Possibly in some cases this
!(;lethod mght also sueceed 1 man The duodenal fistula
¢ }tlmbtlas resulted from anastomos:s of the stomach with

e horizontal portion of the duodenum which s partly

and for
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deficrent m pentoneal eovermng It would have been
better surgical judgment to have closed the ducdenum
and mide an anastomosis with the <ide of the jejunum

{One cannot help wondermg what advantage there s to leadn,
the catheter outside as i Case 1 i the tube 13 allowed to remaw
i the duodenum 1t will eventually be passed as was <hown by
MacAnhor and other surgeons after um —Ed ]

bo hed w th ga ze |

fig  G6-—2 Anatomi  tel tions of gafibladder ard hepatic flewre wlen

abt men is first opened b Mepatic fexur and duodenmr mobilized to left

and held 1 & s pomition w th etractors on gauz pads (lamp on gallbladd ¢

ot own but by tra ton and mobihization of ducdenun and 1epatle flexure

to I ft this exposure of du t a { foramen of Vinslow {5 obtained Note alss

1sahization of cystic srtery w 1) periton 1m over duct npering ¢ Foram n
th

of Winslow blo ked with pauz (Lalev belaw )
Surgteal exposure of the gallbladder and bile duels
developed by Franl H Lahey® (Boston) some jears

(¢ Surg Gwnee & Otst 44 448 Oct ber 1947
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ago has been so satisfactory that he deseribes the tech
me Adequate exposure of the organs mn the pouch of
Morison to allow operation mn a drv field 1nd under
direct vision has always been a problem It was realized
that by mobilizing to the left the structure into which
the duet 15 mserted and heeping 1ts origmin 1n the fis
sure of the liver fixed, the duet could be straightened
ont put on the stretch and thus brought up out of its
deep position and made clearlv visible and closer to the
abdommal wall Ample length of the meiston 1s also
mportant in exposure

TecrNIc —Spinal anesthesia 1s used The abdomen 1s
opened and the gallbladder cxposed, grasped with o mght
angle clamp or any other type preferred and pulled up and
ont while the dnodenum 1s pulled to the left so that any
bands between duodenum and gallbladder are put on stretch
and <evered The hepatie flexure, often fited by bands to the
undersurface of the lner 1s freed so that the flexure can he
completely dislocated to the left The field 1s then Tendv for
€3posure
th A long folded, wet pad 1s placed over the outer edge of

¢ duodenum up to the pylorus and, with a Deaver retractor
placed over 1t, retraction 1s made to the left The hepatie

exure and ascending colon are pushed to the left and another
fauze pad 1s placed along thewr external edges as shown at b
mn Fieure 206
Deaver retractor 1s placed over the area and the flexure
:;Kl ascending colon are pulled to the left This completely
ﬂelzoses the pouch of Morison As the duodenum and hepatic
Qhe“lmf With the retrocolic duodenum behind 1t are pulled to
and eft the common and hepatic duets are put on stretch
oo made completely vistble If another elamp 1s placed on
on n":mpulla and the gallbladder further elevated traction
wnto 'eh cystic duet will demonstrate the duct and 1ts entrance
that te common duet and so open the foramen of Winslow
wiil }; > With 1ts posterior boundary made by the vena eava
e plamly wisible (Fig 206, b)
'Jlockg;i“z; strip 1s passed into the foramen of Winslow to
o {t, (Fig 206, ¢} nd the remander ot the strip 19 so Imd
OIlenmoeufossa of Morson that infected bile escapmg on
deepesy e dnets or blood aceumulating at the apex of the
pomnt of the operating field represented by the fora
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men of Winslow will not pass into the lesser pentoneal cav
1ty to cause subhepatie or subphrenie postoperative abscess

With this exposure, flaps of peritoneum can be safely eut
from the gallbladder with which to cover its bed after its
removal Course and position of the hepatic artery and course
and relation of the eystic artery to the eystic duet can be
readily demonstrated and visualized (Fig 206, b and ¢) Accu
rate dissection of the cystic duct down to 1ts pomnt of entrance
mto the common duct can be accomplished Often the dis
charge of bile from torn, small accessory duets cccurring at
this pomnt can be demonstrated, the open end of the aceessory
duct picked up and tied and the postoperative eseape of bile
nto the wound from the open end of the accessory duct
prevented When there 1s escape of bile after cholecystectomy,
1t 15 1n most eases from tears mot discovered, and therefore
not ligated, in the accessory bile ducts

By this exposure the cysiic artery can alwavs be
found first, dissected, cut and clamped, and then the
eystie, common and hepatie ducts ean be dissected ac
curately This plan has played a great part m lowering
mortality and has given confidence to explore the com
mon duets m many cases Traction on the duodenum and
the hepatic flexure by retractors on top of gauze m 1o
way 1nereases postoperative distention or complicates
recovery

From 1935 to 1940 William S Carpenter and C Fre
mont Vale? (Wayne Umv ) have used cauterzation of
the gallbladder mucosa with solutions of phenol and al
cokol, the procedure often called chemical cholecystee
tomy, as & preferred method for patients i whom chol
ecystectomy seemed unwise They have done this n the
hope that 1t would prove more successful than chole
cystostomy, which 1n their experience 1s often followed
by recurrence of symptoms and pathologie changes

TecaxIc —The gallbladder fundus 1s opened, bile 15 aspt
rated and any stones present are removed Usually a portron of
the free edge of the gallbladder 1s excised, and the remaimder
of the mucosa 1s treated with four to six appleations of 95 per

(") Arch Surc 45 935 944 December 1042
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cent solation of phenol, each of which 1s followed by applica
tion of 95 per cent solution of aleohol and drymng with a
sponge No attempt 13 made to block the eystic duct The phenol
and aleohol are allowed to gravitate well into the ampulla of
the gallbladder A soft xubber tube 13 inserted down to the am
pulla, and the remnant of the gallbladder 1s folded and sutured
about this tube, which emerges through the fundus Draimnage
13 earnied out for 8 to 10 days

The authors have performed ths operation mn 47
cases In general, convalescence was smooth despite the
acate proeess found at operation Elderly persons toler
ated the intervention especially well In no case did a
fistula persist Four of the patients dred 1n the hospital
Three of these were poor rishs with an acnte process,
and the fourth had a gastric resection 1n addition and
died from a compheation of that operation

Contact was made with 34 of the patients, the aver
age time since operation bemng a little less than four
years Twenty nine were well, three remamed free from
Symptoms if they were careful of their diet and two
reported their condition as about the same

Graham Cole examinations were made on 18 patients
from six months to four years after operation Regard
less of svmptoms, the gnallbladders of seven were visu
ahized with iarymg conecentrations of the dye Some of
the gallbladders, which did not function previous to
Operation, were now visualized
thAn experimental study on 14 dogs and swine showed

at despite extensive chemnecal cauterization the mu
:gsa of the gallbladder regenerates rapidly It appears
b at some of the deeper glands m the wall survive and

ecome the souree of new epithelinm
b The term of ch 1 cholecystectomy 15 a m 3

ecause the gallbladder 1s not completely elimmated as
a functmnmg organ

tre?\? the basis of 76 cases m which the patients were
ed at the New England Deaconess Hospital, Harold
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men of Wmslow will not pass mto the lesser pentoneal cav
1ty fo cause subhepatic or subphremic postoperative abscess

With this exposure, flaps of perttoneum can be safely cut
from the gallbladder with which {o cover 1fs bed after is
removal Course and position of the hepatic artery and course
and relation of the cystic artery o the eystic duet can be
readily demonstrated and visualized (Fig 206, b and ¢) Accn
rate dissection of the eystie duct down to 1is pownt of entrance
mto the common duct can be accomplished Often the dis
charge of bile from torn, small accessory duets oceurrng &t
ths pomnt can be demonstrated, the open end of the accessory
duet picked up and tied and the postoperative escape of hile
mto the wound from the open end of the accessory duct
prevented When there 1s escape of bile after cholecystectomy,
1t 15 1 most cases from tears not discovered, and therefore
not ligated, in the accessory bile dmets

By this exposure the cystic artery can alwavs be
found first, dissected, cut and clamped, and then the
cystic, common and hepatic ducts can be dissected ac
curately This plan has played a great part in lowermg
mortality and has given confidence to explore the com
mon ducts 1n many cases Traction on the duodenum and
the hepatic flexure by retractors on top of gauze in no
way mcreases postoperative distention or compheates
recovel

From 1935 to 1940, Wilham § Carpenter and C Fre
mont Vale? (Wayne Umv } have used couferization of
the gallbladder mucosa wnth solutions of phenol and al
cohol, the procedure often called chemical cholecystee
tomy, as a preferred method for patients mn whom ehol
ecystectomy seemed unwise They have done this i the
hope that 1t would prove more successful than chole
cystostomy, which 1n their experience 15 often followed
by recurrence of symptoms and pathologie changes

Trcanic —The gallbladder fundus 1s opened, bile 1s asp1
rated and any stones present are removed Usually 2 portion of
the free edge of the gallbladder 18 excised, and the remamder
of the mucosa 1s treated with four fo six applications of 05 per

() Arch Surg 45 985944 December 1842
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the gallbladder or pancreas are essentinlly the same as
m the patient without diabetes Marhed diminution in
msulin requirement will sometimes be scen in patients
with these lesions and 1n obstruetive jaundiee following
operative release of the obstruction

S H Grw, Carl 7 Hafetz and T G Probstent
(Washington Unn ) studied the effect of division of the
sphancter of Oddi on the Inle dastase of the dog Ther
expertments show that normally the hepatic or gall
bladder hle of the dog contans no diastase, or negheble
amounts of 1t It 1s evident that when the sphmeta of
Oddi 15 divided assuming a prior: that the dinstase
comes from the duodenal juice, there 15 a 1eflun of
duodenal contents mto the bilary tree as measwmed by
the appearance of dhastnse 1 the cannulated bile Fu
thermore, at least when the cannult 1s msertel, some
of the contents rise 1s agh as the gallbladder Whether
the contents would reach this level had mnot the aall
bladder been decompressed by the msertion of the ean
nula cannot be answered from these experiments Be
sudes, 1t has not been proved that 4 sumlar reflux can
oceur without division of the sphimeter of Oddir Such
€xperiments however are quite feamble The expenn
ments hkewise throw httle ight on the oceurrence of this
reflux 1 the human being, nor has the opportumity to
Perform the needed expermments for verifying this as
sumption presented itself That spasm of the sphineter
of Odd: does oceur has been adequately demonstrated
It 15 almost axiomatue that 1f museular spasm oceurs, 1ts
Opposite, museular relaxation must also sometimes be
Present Whether tlus relaxation 1s suffietent to permit
reflux of duodenal contents mto the biliary tract 1s vet
unanswered If it does occur, 1 potential etiologic factor
of disease of the bibiary traet 1s apparent

It has been suggested that m some cases acute chole
w may have as an etiologie factor the reflux of

(6} Arh Surg 47 160164 August 1943 ! I
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E EiseleS finds that the results of gallbladdes suigery
wn patients with dwbetes mellifus are as good as those
obtamed in patients without diabetes Complete relief
of svmptoms was afforded 1 77 per cent of 65 cases
with bemgn gallbladder disease, partial rehef mm 12
per cent, and no rehef 1n 11 per cent Operative mortali
ty for the entire series, 1ncluding bemign and mahgnant
lesions 13 3 9 per cent For those with bemgn gallbladder
disease, mncluding acute and chrome lesions and ecomph
cations, operatrve mortahity 1s 46 per cent

The eradication of a diseased gallbladder will neithel
heal nor lessen the severity of diabetes, as measured by
the msulin requirement one year before compared with
one year after operation The presence or absence of
Jaundice 1 the diabetic patient with benign gallbladder
disease does not affect the severity of the diabetes subse
quent to successinl operation

The 1ncidence of complications 1s considerably greater
m the diabetic than 1n the nondiabetic Twenty two per
cent of the bemgn gallbladder lesions came to operation
with complications which ncluded hydrops, empyema,
gangrene, perforation and pancreatiis Except for the
immediate operative mortality in the group (14 per
cent), the result of surgical treatment was excellent

Perforation of the biliary svstem by caleuli oceurred
m 14 per cent of all patients with bemgn gallbladder
disease comng to operation Two thirds of the perfora
trons were 1n acutely mnflamed or empyemic gallbladders

The patient with gallstones should be operated on
when the conditions of time place, surgeon and physt
clan are propitious Indication for operation must be
based on dangers mcident to gallstones in the nondia
betic greater susceptility to perforation and greater
liability to arteriosclerosis in the diabetic

Indication and results of surgieal treatment of the
diabetic patient with an obstruetive malignant lesion of

(5) Ann Surs 118 107 11, Julv 1943
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bladder which 1s just getting under way, thereby pro
ducing the so called “two minute pause” After the first
4or 5 mmutes, howeser, the sphineter enters a period of
progressive relaxation which lasts for an average of 17
minutes Mean Vot

while, the gall. 4

bladder begins its Pria 1 % ‘l
main phase of con o2 S } T
traction which 5%
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Commen Duct —Abraham Strauss, Joseph Gross and
Seymour Kyman8 (Cleveland) report a case of congen:
tal atresig of the common bile duct successfully treated
by choledochoduodenostomy The common duct ended m
a blind pomt as 1t passed behmnd the duocdenum Bleed
mg from the rectum was a prominent complication This
15 the seventh recorded successful operation
—_—

(8) Amn Sorg 11 71237 7 May 1943
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pancreatic Jmee 1nto the gallbladder This evadence also
1ests largely on the finding at operation of apprecable
amounts of diastase 1n bile from the gallbladder of these
patients Unfortunately any effect of the prolonged re
flux of duodenal contents into the gallbladders of the
dogs might be obscured by the irritative effects of the
cannula It was noted at autopsy, for instance, that the
gallbladders of these animals were thichened and searred
and <o contracted as to emvelop the cannula closely It
could hardly be concluded from this that the reflux of
bile was totally responsible for the pathologie change

Edward A Boyden, George § Bergh and John A
Layne?” (Umv of Minnesota) analyzed the reaction of
the human gallbladder and sphincter of Odds to magne
sum sulfate This drug 1s an effectine agent 1n evaeuat
g the human bliary tract, but 1s imnferior to egg yolk
30 ec of a saturated solution introduced directly mto
the duodenum induces, within 30 mnutes, an average
decrease of 42 per cent n the volume of the gallbladder
and lowers the sphincter resistance 3 em water (manom
eter reading) In the same mterval egg yolk lowers the
gallbladder volume 71 per cent and sphincter resistance
7 em (Fig 207)

Magnesium sulfate acts on gallbladder and sphincter
m the same way and for the same length of time as egg
volk It differs only in degree, a characteristic which may
be attributed to slower absorption rate or less effectrve
chemieal action Aceordingly, magnesium sulfate lthe
egt, yolk, 1s to be considered a hormone producing sub
stance which acts independently, through the blood
stream, on the gallbladder and the sphineter of Odd:

The two end organs however, react differently to a
grven stimulus Initially a dose of egg volk or magne
sium sulfate usually causes the sphincter to contract
This in turn may Interrupt the contraction of the gall

(7) Surgery 183 723733 May 1048
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B Wagnerd (Pluladelphia) review 175 cases of con
gemtlal cystic dilatation of the common bile duct and
report a case The disease predominates 1n females and
occurs primeipally an cluldren and young adults Con
gemtal maldevelopment probably forms the basis of
the abnormahty The most plansible explanation 1s that
of Yotuyanagi (193G), that etiology lies an mequalit
/Of prohferation of the epithelal cells 1t the stage of
fetal physiologic epithehal occlusion of the common
bile duet
Characteristie pathologie finding 1s a large evstic dila
tation of the duct The ducts at the upper pole of the
evst are usually dilated whereas at the lower pole the
ntraduodenal portion of the duect 1s usually constricted
ov angulated Trequentls the liver 1s enlarged or may
show biliary eirrhosts
Salient symptoms and signs form a diagnostic triad—
tumor, jaundice nd pam  Acholie stools may occur,
and hile may be present i urme Symptoms may be
fm ewrly and oceur intermittently for years Roentgen
studies and peritoneoscopy may aid 1n confirming diag
10s1s Diagnosis was made or suspected 1n only 22 cases
(126 per cent), but consideration of the possibility
should lead to more frequent correct diagnosis
Procedure of choiwce 15 primary anastomosis of the
biliry and intestinal traets Anastomosis of the eyst
tself to the duodenum 1s accompanied by lowest mor
tality but n good risk patients extirpation of the cjyst
With primary anastomoss to the duodenum 1s preferable
because the cyst may harbor infection and regurgitated
food The latter procedure was performed, with recov
ey 1 the case reported
Mortality 1n the entire sertes was 58 per cent, but
®1th primary anastomosis of the bibary and intestinal

(9} Ann Surg 117 355386 March 1943
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The malformation must be differentiated from five
other conditions presenting jaundice 1 the mew born
(1) In 1cterus neonatornm the jaundice usually disap
pears by the end of the second weel The Iiver 1s not
enlarged and stools contain bile pigment (2) Ervthro
blastosts foetalis 1s usnally fatal the first few days or
weeks of Iife It 1s marhed by jaundice, large liver and
spleen and imncreased erythroblasts It may be suspected
from the gold colored vernix caseosa and hypertrophed
placenta (3) Jaundice of hemolytic sepsis 1s differen
tinted by fever, leuhoey toss, progressive anemia, toxiaty
and no acholie stools (4) Congemtal syphilis may be
rdentified by blood test and the roentgen appearance of
the bones (5) Obstructive jaundice from inspissated
bile or mueus may give a pieture indistingwishable from
atresia and may require surgery for relief There may or
mav not be normal stools 1n the begimning, as this de
pends on when the duct becomes oceluded

Even m cases of atresia jaundice may not be evident
until a few weeks after birth One must not be misled
by the color of the stools at birth Although they mav
be vellow and appear normal they will have no bile m
them Proved cases have shown that thev may not be
come clay colored until 3 to 14 days after birth The
phisician may feel loath to urge operation on certun
cases of atresia that may be operable 1f he believes that
jaundice from birth 1s a sme qua non of airesia Thus
nfants have been allowed to die only to find at autopsy
that they had an operable condition Ladd states that, as
a rule, if one delays 1n mal ing the diagnoss of atresia
for four to six weels the chance of error 1s not great
Further delay serves no good purpose but lowers the
resistance of the child so that operation may then be
fatal Operation should be urged 1n atresia despite the
fact that only 17 20 per cent will be operable

Thomas A Shallow, Sherman A Eger and Frederich
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fourd during operation in the common duct was mi
grating from the gallbladder to the duodenum Probably,
1115 only under these eircumstances that the choledochal
bile may be stersle 1 the presence of common duct
stones The predominant bacteria in the various parls
of the biliary system were Baeillus col:, which occurred
2 times, and streptococeus, which occurred 49 times
Other bacteria recovered were Bacillus typhi (8 times),
Baaillus py ocyaneus (4 times) and staphylococeus, sap
rophytes and associated bacteria (13 times)

Bacterial infection of the common duct 15 always
associated with infection of the other parts of the bihary
system, and the bacteria found are generally of the
same species The choledochal hle appears to have
strong bactererdal power

H B ‘orton! (Lincoln, Neb ) reports two cases of
common bile duct calculus m which stones remained
n the duet after operation In both cases the stone was
disintegrated by the action of ether and aleohol wnjected
into the T tube Dissolution of the stone and 1ts passage
mto the duodenum were demonstrated by cholangio
graphie studies Fave ce of & mixture of one third ethyl
aleohol and two thirds ethyl ether was injected daily
for five days 1n one case, and 6 cc of the mxture for
SIx days m the other

Arthur W Allen and Richard H Wallace2 (Mas
sachusetts Gen’l Hosp ) attempt to evaluate certain
pomts 1 the technie of an operation on the common
bile duet reported 1n 1935 At that time they deseribed
& method of drawmng the common hepatie duct with a
rubber catheter brought out through a stab wound in
the vight flank, along with a short cigaret wickh placed
m the subhepatic fossa (Morison’s pouch) They advo
cated tight closure of the origmal vertieal (right par
amedian) nesion and beheved that the techme would

8) Surgery 12 691 598 October 1942
) Bu Gynec. & Obst 76 278 278 September 1942
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tracts, mortality was 27 per cent Prognosis depends
on preoperative recognition of the lesion, the patients
condition at operation and type of therapy

In a study of the bactersslogy of the common bie
duct, Gerardo Elheles and P I+ Mmrzzi® (Cordoba,
Argentma) found that choledochal bile 1s sterile m a
large number of patients with disease of the extra
hepatie bile ducts In their operative material this oe
curred 1n 41 of 75 cases, or 54 7 per cent With corree
tron for cases i which bacterial contamination was
probable, the figure would be 64 per cent

Sterility of the choledochal bile 1s especially frequent
in uncomplicated chrome caleulous cholecystitis and
atrophic sclerosing cholecystitis and was observed m 25
of 34 such cases, or 73 5 per cent Since the possibility
of contamination could not be excluded mn 7 of 10 cases
of uncomplicated cholecystitis 1n another series, the
frequency of sterile common duct bile 1n such cases may
be about 91 per cent The results were similar m cases
of empyema or hydrops of the gallbladder, when the
gallbladder was the only organ involved by the disease
The choledochal bile was frequently infected when there
were complications of an organiec nature, such as perl
cholecystiis hepatitis or odditis or of a funetional na
ture, such as dyshinesia

Stagnation of the choledochal bile, resulting from
dyskinesia or stenosing odditis, 1 the absence of stone
resulted m infection of the common duet bile m four
of seven cases In the remaming three cases actual 1
fection was not observed, although macroseopie altera
tions of the choledochal bile existed

Stones 1 the common duet were the most fre
quent cause of infeetion of choledochal bile Infection
occurred m 16 of 18 cases, or 888 per cent, 1n the
remarmnmng 2 cases 1t seemed probable that the ealeulus

(8) Aon Surz 116 360 366 September 1042
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common duet or for closure of n fistula between the
duodenum and the gallbladder During the same pery
od, the meidence of sepsis, hernia and evisceration 1n
wounds dramned after operations for acute choleeystitis

Fi=  0& ——Int oduction of common duct dra na
ge tube and cigaret wick
{hrough a stab wound i rieht flank well below the twelfth rib "This must
be done under viston since it 1 possble to damave the hepatic flexure of
colon or pull omentum throuh the wound Inset shows proper locaton
of tubes with abdominal wall cut anay

was practically identieal with that of drainage through
the wwound after common duct esploration
The average postoperative hospital period was 161
days following stab wound dramage and 187 days fol
N
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give 1 lower meidence of mfected wounds and mesional
hermas Recently, they published follow up studies on
775 patients who had had common duct exploration
with special reference to the graded dilatation of the
sphineter of Oddy, and reported 4 fatal cases of hile
penitonitts The present analysis mecludes a review of
18 eases of bile peritonitis 1n that series

There were adequate data for the present study on
T44 of the 775 patients, i 479 external dranage was
through the main ineision A sufficient number of
cases (233) 1 which separate, carefullv planned, stab
wounds were used for dranage, with tight closure of
the mam wound, were available for compamson 4
transverse inciston was used 1n only 32 individuals
with 3 cases of major wound infection and 3 of subse
quent herma 1n the sear This number 15 too small to be
of much significance and, for this reason, has been ex
cluded from further analysis, the figures, however,
suggest an mnerdence of mfection and hernia comparable
to that i patients with drammage through a vertieal
masion The types of mmeisions and their sequelae are
shown m the accompanying table

TypEs OF INCISIONS AND SENUELAE

Drarnsce Sran Draxace
THROUGH Wounp THROUGH
VERTicAL | Duatwags | TRANSVERSE
IncrsioN F) TNciston
@79 | a2)
No [ | Mo | & Moy«
Major wound fectron 70 |46 | 8 | 3¢ 3 193
Deh cence 817 0 0
Subdraphragmatic ab cess 4 |08 2 085 ]
Herma in car 34 171 2 |ogs] 3|93
Deaths 21 | 50 9 38 0

Opening the duodenum was found to 1nerease the
meidence of wound infection This was true whether
it was opened for transduodenal exploration of the
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The most frequently used dranage tube was a no 10
French whistle tipped catheter There was no apparent
difference 1 the amount of drammage whether the tip
was placed up toward the hiver or down toward the
duodennm, however, 1n small ducts the catheter should
pont toward the lmver When this catheter was re
moved on the tenth day, bihary dramnage practrcally
always ceased within 48 hours and the wound was usu
ally dry in 24 With larger catheters, dramage was
prolonged after removal, and even more so after use
of a Ttube The average postoperative stay for pa
tients wath drainage by a catheter was 16 days and for
those with dramage through a T tube 217 days This
difference seems to be chiefly due to prolonged drain
age of hile following removal of the T tube However,
wound sepsis 13 also an important factor, as most T
tubes were brought out with the abdominal drain through
the operative meision The authors have felt that 10
days was enough for the tube to remam 1 the duct i
Ppatients who have had careful graded dilatation of the
papilla of Vater to 7 mm They have removed the c1g
aret wick on the tenth day and the catheter as soon
afterward as the no 00 chromc catgnt suture, holding
1t 1 the common duct, would let go

Reaction following removal of the dramage wick oc
curred 1n 19 subjects twice when the stab wound was
used and 17 times when the operative wound was used
Removal of a short dependent wick placed away from
the operative field 15 followed by less reaction than
removal of a longer wick brought upward through the
operative incision Removal of the shorter wickh also
guves less discomfort to the patient

Lateral stab wound dramage 18 avoided m patients
with very thick abdominal wall, who are best operated
on through some modification of the transverse approach,
and 1in secondary operation on the common duect u;
which one 15 apt to find the subhepatie space obhterated
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lowing draimnage through the wound Of those patients
with drainage by stab wound, 758 per cent were dis
charged by the sixteenth day, but only 44 7 per cent of
those with drammage through the wound could be dis
charged that soon after operation Delayed hospitaliza
tron over 20 days was found m 94 per cent of those
with stab wound drainage, in contrast to 19 4 per cent
of those whose drainage was established through the
operative ncision

Greatly prolonged bile drainage means that an ade
quate outlet for hile into the duodenum had not been
established Al cases of bile peritonitis were reviewed,
and two defimite causes were found closure of the com
mon duct without dramage and fatlure of the tube to
dramn bile following operation The mechamsm seems
the same m both cases and 13 essentially bile lezhage
from the common duet through the repaired opeming
or around the nonfunctionmg tube, 1f there 13 free flow
to the omtside, convalescence 1s smooth, 1f not, some
degree of bile perrtomtis occurs This carried a mor
tality of 22 per cent

An attempt was made to determine why there was
no bile dramage through the tubes used in 29 cases
The type of tube and of wound closure had apparently
no mfuence on the malfunction of the tube In the four
fatal cases of bile peritomitis, dramage was through a
stab wound 1n two and through the mam wound 1
two Techmieal errors explam failure of the tube to fune
tion kinking of the tube, a hgature or statch around
the tube, pulhng of the end of the tube from the duct
and adherence of the sides of the tube The importance
of using fresh rubber tubes eannot be overemphasized
The authors now follow the rule that every common
duct tube must dram bile while the patient 15 on the
operatmng table, 1f bile does not continue to dramn, the
patient 19 returned to the operating room and the tube
made to function
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were comphieated, two with chrome pancreatitis and
one with a swollen lvmphatic gland pressing on the com
mon duet Purulent cholangitis cicatricial stenosis n
the papilln and 1 temporary obstruction to sounding

Lo ot ——y - -

i s e st

Fig 209 (left) —Circular constriction of hepatic duct where 1t merres to
com uct Normal eholangiogram
Pig 10 (right) —lost perat: o studly Dilatati n (stones hawng b en
Temoved from ducts) large air Fulble n common duct—not sisble 1 earlier
and later exammations

were found i three without stones One patient had
drverticulum of the common duct

Cholangiography gave the following results
Stones m Iile ducts
Filling defects probably tones

eformation of distal part of common duct (pancreatiis)

cal impression in common duct (caused by lymphademtis)
Duerticulum of common duct
Dilatation of bule ducts no stones normal passage to duodenum
Dulatation of hile ducts no stones no passage to duodenum

3 rgaslsage to duodenum no tones normal width

2]

—

—
S 0o i o i 1 00 B0

S
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by adhesions These should usually be left alone

[Draimnage through a stab wound to the right of the vertical m
cision has been practiced by the editor for 20 years with eatisfactory
results —Ed |

The expetiments of Jere W Lord, Jr, and Arthur I
Chenoweth3 (Cornell Unmv ) established that a gap
the common bile duct of the dog can be bridged by a
free fascial graft from the anterior rectus sheath fash
1oned nto a cuff around a straght vitallium tube with
a holder, with umform success Venous grafts are only
moderately successful, for m 40 per cent of the animals
used bile leaked during the first weel. after operation,
and/or sloughing of the graft with formation of a stric
ture oceurred Also venous grafts which take satisfac
torly tend to shrink more rapidly and completely than
fascial grafts Free peritoneal grafts should not be
used, since they sloughed m four out of five mstances

Cholangiography —Statisties show that 12 22 per cent
of cholelithiasis patients have ealeuli m the deep bile
ducts, frequently without chneal symptoms Digital
and mstrumental examinations of the common bile duct
are adequate but possihility of visual control of the
deep bile ducts by roentgen examination with opagqué
medium during operation 1s a definite step forward
This procedure 15 ealled primary cholangiography to
drstinguash 1t from postoperative, or secondary, cholan
grography

O O Schuberth and § E Sjogrent (Serafimer
Hosp , Stockholm) report primary cholangiography car
ried out 88 times m 76 operations Caleulouns cholecys
titis was present m all except 10 patients whose gall
bladders were already removed and 1 who had chrome
cholecystitis without stones

TIn 27 cases stones were removed from the deep bile
ducts before or after roentgen investigation Three casts

(8) Arch Surz 46 45 59 February 1943
(1) Acta radiol ° 80 95 1941



GATLBLADDLI AND BILE DUCES 579

filled but also, to a varying degree, the ntrahepatic
ramifications As a rule, the distal part of the bile duet
(pars duodenahis) tapers to a cone The opaque med:

-T’ig i

- et U

Fi= 19 (left) —Secondary cholanmorraphy Stones in common duct verified
post mortem Duodenal diverticulum.
Fi~ 18 (right)

¥ graphy Stones with colu
of opaque medium d eplavs curved outlme at the distal end dilatation

um generally empties without difficnity into the duo
denum Width of the hepatocholedochus and the intra
kepatic branches must be estimated ecorreetly

In 1940, Mirizz1 published certain observations which
ke thought indicated the presence of a sphineter on the
hepatic duct where 1t runs nto the common duet Ac
cording to Nuboer however, the hepatic duct lachs all
s1gns of musele m 67 per cent of all adults but exception
ally a sphuneter hike formation may appear In the pres
ent material, several normal cholangiograms displayed a
eircular constrietion of the hepatic duct where 1t merged
m the common duct (Fig 209) occurring regularly n
several pictures tahen one after the other This requires
careful anatomie study

mn
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stones were extracted prior to the roentgen examina
tion, but 1n 9 of these the examnation disclosed remun
g calenh which had been overlooked m digital and
instrumental exammations just performed

In 30 cases of uncompheated cholecystitis, the com
mon duct averaged 75 mm twide, varying between 5
and 11 mm These values agree with those reported by
Hunt Hichen and Best, and Stenstrom A width of 10

s 4

[ 4 i

_ 4
Fig 14 (left) —Primary cholangiography Large stone with dilatation and
impeded passave not found when explonny th common duct Scoop could

penet ate the dudenum
Fi= 21 (nieht) —Primary cholangsographv Dilztation and cbstructed pas
527 st nes the size of peas 1n hepatic duct not discovered m Instrumental

exploration

to 11 mm imphes shight dilatation but 1s not uncom
mon in simple cases of cholecystitis More pronounced
dilatation s uncommon without pathologic processes 1
the bile duets themselies but 1s very common with
Dathology Of the 27 cases of choledocholithiasts, onlv 3
displayed a width of less than 11 mm » average 15,
mmmum 7 1nd maximum 21 mm Because the more the
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Pathologic processes 1 the bile ducts and head of the
pancreas generalls produce typieal roentgen changes
Stones produce filing defects, but such defects may also
be eaused by pressure on or tension 1n the common duet,
msufficrent filling with opaque medium, mucous plugs,
blood clots, arr bubbles ete AN aceidental sources of
error must be exeluded and several pictures taken with
repeated mjections of opaque material It 1s then possible
to judge whether shape and position of a defect are
constant and, as a rule, to determne 1ts cause The
shape of the defect 1s also important An angular shape
ndicates stones, air bubbles are round or oval and
appear m the lugher parts of the bile ducts If passige
past a defect 15 1mpeded, the defect 15 not caunsed by
air Around instruments that have been nserted eg,
cannulas or dramn tubes, the filling may be thinned out,
the defects sometimes bemng shightly irregular and diffi
cult to distmgmsh from small stones Figures 210-213
show defects due to various causes If an obstruction 15
caused by a calenlus which 1s not too small, 1t generallt
produces a defect so that the filled part of the duct has
a coneave termination downward (Fig 213)

Except furly uncommon changes in the bile duets,
such as anomalies and tumors and diseases of the pan
creas three main roentgen symptoms are of diagnostic
mmportance filling defeets dilatation of bile duets and
obstructrons of passage

The greatest clinical value of cholangiographv lies 12
the fact that 1t permits obsersation of number, size and
jocation of any stones m the le duets When 1t 1§
used extensively the number of choledocholithotomies
in gallstone operations 1s nereased In the present
studv ndisputable caleuli have been demonstrated 1m
17 primary and 6 postoperttive examinations Stones
have never been found after cholangiography in wwhich
no stones could be demonstrated However 1n one p2
tient some muddy bile was discovered In 27 instinees
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penitoneal subdiaphragmatic splanchmcectomy The ex
traperitoneal lumbar spproach of the two methods al
lows combming them if this 1s desirable In study of the
problem, he has adopted the following plan (1)
splanchme funetional section by njection of aleohol 1n
normal mdividuals to learn the corresponding changes
cccurring 1n glycemia, (2) the same intervention in
supposedly pancreatic diabetics to venfy its effects on
byperglycemia and glycosuria, and for preoperative
functional exploration in the mndividual case, (3) sur
gical intervention 1n pancreatic diabetics m whom n
dication for operation 15 established by functional ex
ploration

Manzamlla’s observations on 50 normal subjects
showed that marked hypoglycemia the day of the aleohol
mjection was followed by hyperglycema the second and
sometimes the third day, then by hypoglycemia which be
came stabilized at 20 to 25 per cent below the normal
values by the end of the first week This hypoglycema
persisted with shght varations as long as splanchnic
block lasted, 1, three to six weeks and 1n some cases
two months

Observations on 18 supposedly pancreatie diabeties
established the following facts (1) Hyperglycemua de
creases shghtly toward the end of the first week, then
Tises to remamn at 1ts former level , this 18 not pancreatic
diabetes and nothing can be expected from surgery
(2) Hyperglycema persists at the same level for one or
two weeks then dwsappears suddenly, to be replaced by
normal values (8) Hyperglycemia persists at the same
level for one or two weehs, then disappears gradually
to be replaced by normal values in one or two weeks
(4) Hyperglycemia disappears and shght hypoglycema
1s found at the end of the first week, this 1s followed by
fleeting hyperglycemia, sometimes a httle higher than
formerly, which disappears to be replaced by normal
“alues or a shight hypoglycemia by the end of the second
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bile ducts are dilated, the more difficult 1t 15 to observe
filling defects caused by small stones, dilatation exeeed
ing the himit mentioned requires exploration of the deep
bile ducts

For cholangiography to be normal, the fillmg must
empty easily through the papilla mto the dnodenum An
obstruetion may be purely mechanieal (stones, cancer,
ete ), but normal passage 1s frequently impeded without
such obstruction being demonstrated

Obstruction to emptying of the opaque mediam into
the duodenum may occur independently of the hind of
narcosis used and of morphme admimstered prior to
operation On the other hand, mnstrumental exploration
of the common bile duet often causes obstruction Pas
sage of the opaque medim 15 seldom 1mpeded by anv
causes not due to choledochohithiasis or brought about bv
sounding Therefore cholangiography should be carried
out prior to any exploration of the common bile duct

[Cholangiography 1s a procedure which 1s theoretically sound and
it will doubtless prove to be of great practical value The chief
difficulty now hes 1n the interpretation of the films —Ed

PANCREAS

Digbetes Mellitus @ Surgical Problem —Confronted
by the fact that insulin can only prolong the life of the
diabetrc patient and male 1t more or less comfortable
and that hopes of prev enting progressive development
of begmming diabetes or of making 1t disappear by early
use of msulin have been dispelled, many clmicrans have
recently stated that surgery 1s destined to solve the
problem of diabetes and experimental and operative Te
sults support this belief Manuel A Manzanjllas (Mexico
Citv) discusses the various mterventions He prefers
juxtaglandular denervation of the adrenals and extra

(5) Mediclna Mexico 5265 4 \oy 10 1040
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but, grven a large cyvstic mass extrinsie to the gastron
testinal traet, possibility of evst should be barne in mind
Roentzen exammation 1s helpful m diagnosis Presence
or abscnee of panereatic enzymes mn the cyst flmd 1s not
pathognomonic

From the embryologie pomnt of view, 1t 15 concervable
that certamn panereatie evsts may arse from misplaced
remnants of Brunner s glands Such a tumor was found
m one case

In the past few years several wthors have reported
observations of fibrocystic discase of the pancreas In
1913 a case of steatorrhea was desctibed which was
eudently an mstance of this disease, but 11 years passed
before the climeal symptoms were associated with the
tvpical pathologie changes 1 the pancreas Onlv in the
last five years has any appreciable reference been made
to the disease

W A Daniel, Jr 8 reports eight cases tbserved nt
Chuldren’s Memorial Hospital, Chieage It 1s a disease
ot young infants and usually terminates fatally No
proved ciuse has been found Often the condition 13
apparently familial, howeier, the child may be the only
mfant n a large family who has or has had the dis
oider In Daniel’s cases there seems little difference 1n
sex ineidence

Much ewidence favors the theory that the cause 1s re
lated to a vitamn A deficieney, but the disease has not
been produced experimentally and therefore no conclu
sion ean be drawn Whether or not 1t 1s truly congenital
15 also unproved Lattle relation to the mother’s cond:
tion during pregnancy has been found Tt 18 worth not
ng that 4 twin of the same sex as the patient was free
fiom symptoms

Although each patient presented ewvidence of pul
monary and pancreatie damage respiratory symptoms
were more alarming m most of them In all but two, on

(%) Am J Ds Cmid 64 334> July 104
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weeh (5) The effect of aleohol bloch lasts three to s
weeks, as 1n normal subjeets (6) Three patients wmth
glyeosurta showed that 1t 15 not always related to the
glyeemic index In the first, glycosuria mnereased before
hy perglycemra began to decrease, in the second glyco
suria 1nereased with deerease of hyperglycemit, mn the
third, glycosuria varied from 8 to 36 Gm per 1,000
ce, while glvcemic values ranged from 75 to 125 mg
per 100 ece The paradoxical increase of glveosuria could
perhaps be explamed by tal ing 1nto account inherentls
renal factors the renal nerves derive mostly from the
cehiae plexus small splanchnie and ineonstant lower or
abdomunal mmmal splanehme, and are primerpally
vasomotor, partly motor and secretory

Climeal 1mprovement was evident following splanch
nie bloch The patients gamned weight workmg capaeity
mcreased appetite was nearly normal, thirst and urme
decreased Gangrenous and suppurative processes healed
rapidly Manzamlla has operated on five patients with
promising results but considermg the small number of
his cases and the shortness of the period of obsersation
Le does not feel justified mm drawing final conclusions

R Starr Lampson® reports that in 29 cases of acute
pancreatitis seen at the Hartford Conn Hospital from
Sept 1 1938, to Dec 31 1941 the mortahty was 33 per
cent 1 those cases 1n which immediate operation was
performed and 5 per cent i those mn which operafion
was delayed or not performed Conservative management
13 recommended

COysts of the Pancreas —J Rabinovitch and B Pines”
review 17 cases collected from the records of Jewrsh
Hosp1tal, Brooklyn The lesion was a pseudocyvst m 11
a cystadenoma and a retention c¢vst 1n 2 each and an n
clusion eyst and a pseudocyst with carcinomatous de
generation 1 1 each Diagnosis 1s sometimes diffienlt,

(6) Ann Sug 11€ 3f73  Septemter 184
(7) Arch Sur~ 457 7746 November 194
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shown sigmificant pathologie changes of the intestines
Keratomalacta and xerophthalmia may occasionally be
present

TUntil recently, this disease was not diagnosed during
Ife When failure to gain weight or malnutnition, res
prratory distress, most frequently coughing, and layge,
fatty, homogeneous, foul smelling stools are present,
diagnosis of fibrocystic disease of the pancreas should
be suspected and efforts made to prove or disprove 1t,
becanse recent methods of treatment offer hope for this
previously umformly fatal disease Laboratory studies
should be made when possible, absence or gross de
ficieney of panereatie enzymes constitutes defimte ev
dence for diagnosis If such examinations are 1mpossible,
a therapeutic test with pancreatic enzymes aids diag
nosis, provided all eonditions which might produce mal
nutrition, respiratory symptoms or large fatty stools are
excluded Roentgen examinations are of value in diagnos
ing pulmonary involvement but offer no information
which speeifieally relates the pulmonary changes and
general pancreatic damage

Although prognosms remains poor, one patient 15 stall
alive at the age of 22 months and 1llustrates a response
to treatment Pancreatic products are the cmef thera
peutic agent Small enteric coated granules available mn
almost pinpont size facilitate admimstration to infants
The amount to be given 1s empirie but 1t 1s probably
wise to err on the side of overtreatment From 03 to 5
Gm of the granules has been given with each feeding
until response was obtained Vitamm A should be admin
istered 1n large quantities, preferably parenterally The
best diet 15 one of low fat content, protein wmll 1s
theoretically the choice, but this was not found to be
true In the presence of a fatty liver, choline 15 of value
to decrease nfiltration and mobilize the fat in storage
“Most patients seen by Damel were almost moribund Tm
admission  however with earlier diagnosis and treat
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set of symptoms occurred during the first two months of
hfe, but the condition usually did not become severe
until Jater Often resprratory difficulties so overshadow
the other symptoms that ewidence of pancreatic de
fictency 15 overloocked On examimation, hittle 18 dis
covered except strilung malnutrition and marhed diffi
culty of respiration Physical mgns m the chest are al
most always wsigmficant as compared with the pul
monary pathologie changes seen at autopsy and the
symptoms they represent Most patients had only 2 few
fine or coarse riles—usually bilaterally—to indicate pul
monary damage Occasionally, suppression of breath
sounds, bronchial breathing, dulness fo percussion o
hyperresonance have been detected Rate and frequentlvy
depth of respiration are imcreased and often marked &
few days before death The abdomen 13 promument, the
liver may be palpable Gemtfaha and extremifies share mt
the process of malnutrition Visual evidence of lach of
vitanun A 1S not common, however, Xerophthalmia as
well as keratomalaela may be encountered The blood
count usually shows anemua, degree of leuhocytosis
varies Blood cholesterol 1s low, a dextrose tolerance test
grves a flat curve m the later stages a vitamin A absorp
tion test shows poor absorption, and normal absorption
18 evidence agamst the disease The most 1mportant and
most diffieult laboratory test 1s determination of pan
creatic enzymes in the duodenal contents absence or
gross deficiency of these enzymes with the symptoms
just histed 1s pathognomome

The characteristic and pathognomonte changes of the
pancreas are seen chiefly m hstologic sections rather
than grossly One frequent change 1s squamous cell
metaplasia usually promment m the lungs The lung
changes vary from bronchitis to bronchiectasis or even
abscess, as well as emphysema atelectasis and pnenmom2
Phe Liver may or may not show fatty mnfiltration Thus
far no auntopsies at Children s Memorial Hospital have
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tion an obstruchion was encountered 2 m from the anus
X ravs chowed a small stream of barium by rectum reaching
the level of the descendin., colon There was considerable dis
tention of the small ntestme (kg 2106)

At operation 10 hours after admssion brown odorle 5 flud
e caped from the perstoneal ety Greatly dilated blwsh loops

Fi* 16 —Film of abdom n without use of contrast medum shows

pronounced distents n of laops of seunum

of small intestine presented Removal from the cavis was
necessary to visuahze the site of obstruction A volvulu of the
Jejunum of vhout 360 dearee m a clochwise direction, was
untwisted by tno ecomplete counterclockwise turns The jeju
num distal to the volvulns then filled partially with gas Blwish
Qiseoloration was also relieved Almost the entire aleam was
ound on the nght of the abdomen, formmg a mass ot coiled
intestine the size of a fist Loops of itestine 1 em 1 dyam
eter were filled with inspissated meeontum The collapsed eolon
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ment 1t 1s reasonable to expect that much can be done

{Might 1t 5ot be possible that the changes i the abdomnal viscera
are secondary to the pulmonary suppuration of nfancy?—Ed]

Cysts —The accepted method of freating large pan
creatic cysts not amenable to exeision has been mal
supialization This 15 unnsatisfactors, 1s the fistula may
discharge for vears and frequentls leids to death from
retroperitoneal sepsis and thrombophlebitts of the m
ferior vena cava Anastomosis of the cyst to the sfomach
and retroperitoneal anastomosis to the duodenum have
been done, but Tudson T Chesterman! (Sheffield) recom
mends anastomosis to the jejunum because 1t 15 easter
than any other method 1md approaches more neuly the
principle of dependent drammage He repoits a case 1
which this method was used suceessfully

Mecomum Ileus with Stenosis of Pancreatic Ducts —
Inspissation of meconium 1 the new born resultmng mn
obstruction of the intestme (meeonium ileus) with eystie
fibrosis of the panereas was first reported by Landstemer
m 1900 Kornblith and Otam in 1929 made serial pan
creatic sections m therr case demonstrated marlel
stenosis of the duodenal end of the duct of Wirsung with
extreme dilatation and coneluded that the stenosis pro
duced the changes m the pancreas and that these, 1
turn caused absence of pancreatic seeretson in the
testine with alteration of mecommm A second ecase of
mecontum 1leus 1t Mount Sinar Hospital, New Yorl Cits,
with panereatic changes tlmost idential to those de
seribed by Kornblith and Otam prompted Elhott S
Hurwitt and Ernest T Arnheim? to make the present
nvestigation

Boy was admitted bectuse he had not passed meconium
sinee birth 24 hours prctioushy and had intermmttent regurgita
t1on of bile stamed flmd for 12 hours Abdomen w1s moderate
1y distended soft and nontender with no penstaltic waves
Some oval, elongated masses were palpable On rectal evammna

(1) Brit J Surg 30 34 35 January 1943
(9) Am J Dis Chld €4 4434 4 September 194
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sth small cells Throughout the length of pancreas the
gg:lle:,th and even he intra acmar, ductoles were greatly di
lated snd sorrounded by atrophic acm and fibrons ussue
These changes were not locahized to Qiscrete areps but eould
be ceen throughout the
entire eross section of the
pancreas  Consequently,
arclufectnre was com
pletely distorted, and it
was difficult to recogmze
even relatively normal
areas for companson
Islands of Langerhans
&id not seem to be al
tered Increase 1n fibrosis
was partieularly stnking
1m the head Fibrosis was
distributed mainly 1n the
periductal and 1nterlobu
lar fashion and did not
mvolve the islets Per
pancreatic lymph nodes
showed a slight increase
1 leukocytes Pathologie
diagnoses were mecon
wm 1leus, fibrosts of the
pancreas with stenosis
and cystic dilatation of
pancreatic  duets, pro
nounced hypertrophy of
the muscular wall of the
small mtestine and dila
tation of loops of jeju
num, diffuse, acute, fibn
nopurulent pentomfis,
pulmonary congestion
and focal atelectasis

blood eyst of the rmtral
alve

The strlimg st Fig

17 —Section D‘d duct olx Wirsune
dilatation at 360
lartty of the patho Extr[eme hlatation at distance ol XI‘:‘O F3

'tom duodenal end of duct
logic changes mn the

cases reported mn 1929 bv Kornbhth and Otani and
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was about 3 mm in diameter There was no evident atresia
anywhere 1n the small mtestine or in the aseending or trans
verse colon He died 44 hours after operation

At autopsy, the pancreas was normal 1n size, shape and loca
tion The parenchyma was pale grayish white and cut wmth
1ncreased resistance The panereatic duct m the head could not
be visuahized Wirsung’s duct conld not be probed at Vater's
papilla, and the opeming of the duet of Santorim conld not be
identified Below the ligament of Treitz the jejunum became
tremendously dilated, this dilatation continmng to the prox
mal few centtmeters of 1leum The wall and mesentery of
Jeyunum and tleum were thickened Jejunal contents consisted
of viscous, mucord, green, odorless mecomum, and the ilenm
was filled with a cast of inspissated, pale green, firm, putty
like mecomum Gentle probing of the ileocecal valve demon
strated a narrow lumen Colon and rectum Were empty

Senal sections of the head of the pancreas were made 8 m
crons apart The duct of Wirsung, narrow along the common
duct near the duodenum, consisted of small lumens embedded
m fibrons tissue The lumens became progressively smaller,
stenosts reaching a maximum 280 microns from the first pownt
at which the duet could be distx hed from the choledoch
As the duet diverged from the common duct into the substance
of the head, the lumens dilated shghtly but agamn showed con
siderable stenosis 1,184 microns along the tortuoums course of
the duet Beyond this the duet rapidly became greatly dilated
and through the remainder of the head and body appeared as
large duct spaces (Fig 217)

Opening of the duet of Santorim was 1dentified 1n a duodenal
fold immediately adjacent to the papilla of Vater For s short
distance from the duodenal opening the duet was enormously
ditated This didated section was short, coming to abrupt ter
mination 716 mucrons from the duodenal openmg slong the
tortuous course of the duct Beyond ths was rapid ncrease
1n fibrous tissue the duct becoming subdiveded into & few small
Iumens and continuing as a small duct 1n the head of the pan
creas No communieation between the ducts of Wirsung and
Santormi was demonstrated Throughout the pancreas the per
ductal fibrous connective fissne was grestly imereased, most
severely n the regions of the mest pronounced narrowing

The ducts were hined by col pithelum and d
amorphous matenal of desquamated epithelial cells, products
of secretion and deeply eosinophilic staming coneretions In
some larger ducts were a few polymorphonuclear leukoeytes
and the peniductal connective tissue showed moderate infilira
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caused exeeedingly variable ssmptoms, hut the literature
records only four cases with svimptoms of hyperinsultn
1sm and hypoglycemia which were entirely controlled by
remoxal of the extrapanereatic adenoma To these four,
Emile Holman, David A Wood and Andiew B Stoch
tonl (Stanford Univ ) ada a fifth evse 1 whieh removal
of one intripancreatic adenoma faled to reliese the
bypoglveemie symptoms but removal of a second 1slet
adenoma 1 the gastrohepatic lignment produced com
plete cure

In any operation undertalen n 2 ese mm which
Whipple s triad of hypoglycemie svmptoms 15 present
the posstbiity of multiple adenomas and of an islet
tumor m extrapancreatic tissue must be borne 1 mid
Failure to find an intrapanereatic tumor should be
followed by careful search for i 1let tumor m sifes
where heterotopie pancreatic tissue 1s frequently found
Whipple s essential trind consists of attacks of central
nervous svstem disorder—motor + 1somotor or psychic—
coming on during the fasting state fasting blood sugir
lesels of 50 mg per cent or less and mmmediate 1ecovers
from these attacks on admnstriation of glueose by
mouth or by vem

The authors also report a ecase of heterotopic islet
adenoma of the duodenum without hypogly cemic symp
toms and a case of 1slet careinoma apparently engrafted
on a caleified 1slet adenoma which presumably had been
responsible for hypoglveemia of varving severity over

6 years
D{;ﬂl’;ﬁrm case of hypoglveemia characterized by episodes
100 o “c:;msne;s and blood sugar values as low as 33 mg per
an et mescn ed The patient s abdomen was explored for
rolated frme:‘::ﬁa’s but n:lme, “tas found Tl}lle panereis was
Sapplv e et utrmun tu:],,‘ QN ructures, although its arter:al
a5% ever am erru'[; ?N (] levulences of hhypogh cemin
Tesult 15 ofney ppeare o explwation for this astomshing
—_—

M) areh Surg 47 165 177 Au~ust 1943



592 GENERAL SURGERY

the authors’ cases suggests a common cause It has been
postulated that the pathologic changes i the pancreas
1n meconium 1leus and pancreatic insufficiency m mfaney
can be classified mto two mamm groups one m which
primary changes are m the ducts (Kornblith and Otam
Oppenheimer), and one mn which changes are primaril
m the parenchyma the duets bemng affected secondarily
by the fibrous tissue

Intensive study suggests that the disease dates back
to early intra uterine Iife Also, 1t supports the concept
of Kornbhth and Otan: that @ eausal relationship exists
between stenosis of the panereatic duets and meconum
llens The authors accept the view of Farber that the
basie lesion 1n meconium 1ileus 1s interference with pas
sage of pancreatic enzymes mto the duodenum, no matter
what the eause On this basis Farber suggested that
mspissated meconium might be washed from the bowel
by enterostomy or colostomy, pancreatic extracts or
duodenal juice being used s a solvent This suggestion
seems of value mm this umiformly fatal condition smnce
death 15 due to mechanical blocl ade of the intestinal
Iumen Of four infants treated by this method at Boston
Children s Hospital cleansing of meconium from the m
testinal tract was successfully performed mn three One
has remamed well for a long time and two died several
months later of a chronic pulmonarv infection If
testinal obstruction can be relieved thus the ultimate
outlool will depend on the degree of pathologic changes
in the pancreas Histologie alteration of the pancreas
does not seem severe enough to produce actual pancreatic
msufficeney, smee a similar pieture can be seen 1n ¢ases
of extreme atrophy of acinar tissue with marked fibrosis
caused by carcinoma of the head of the pancreas of Jong
duration or by complete ligation of the main duet 1n the
experimental ammal

\lasses of aberrant pancreatic tissue varving greath
1 s1ze have been described by many authors and have
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The mitial volumes varied from 60 to 350 ecc As nu
merous factors could be responsible for such variations,
1t 1s suggested that the weight of the spleen should be
correlated with its degree of collapse or distention with
blood

The maximal volumes seemed to vary 1n direct pro
portion to the surface areas of the patients The values
for masimal volume ranged between 120 and 650 cc
They represented 114 2 times the 1mitial volumes in the
case of exght spleens, 2 24 times in eight other spleens
and 214 3 times 1n the remaimming four spleens

The difference between the maximal and the imtial
volumes of each spleen represented 1n large measure the
potential space avatlable for storage of blood This varied
from 60 to 400 cc Great sigmficance was attached to
five spleens which possessed the capacity to aceommo
date 275, 275, 280 330 and 400 cc blood, representing
48 47 44 54 and 61 per cent, respectively, of the
total blood volumes of the patients concerned (Fig 218)

E L Ehason and L W Stevens! (Univ of Pennsyl
vania) have reviewed the hterature of the last 10 years
on surgery of the spleen wn blood dyscrasias and com
Piled a statistical report showing the mortahity and hfe
expectancy following splenectomy m splemiec anema,
thromboeytopeme purpura and 1ctero anemia They have
added 63 personal cases

Splenectomy offers the patient with splemic anemia
the best chance of survival The earhier 1t 18 done, the
lower the surgieal mortahty and the greater the Iife ex
Pectaney One of the authors thinhs that this 1s the only
treatment for eirrhosis Operative mortality should not
be over 10 per cent at the most, and some patients have
Tived 20 years

Patients with chromie hemorrhagie purpura who do
not respond to conservative therapy should be subjected
to splenectomy In acute or fulmmating purpura

(1) Surgery 13 177187 February 1943
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The mezvnal tolume of the kuman spleen was studied
by Patnek P T Wo2 (Mavo Chime) The volumes of
20 spleens obtuned from embalmed bodies at autop™
Moames T ostens 0 oLl oo i
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W Mex mel velune

Fip 1S
were megsured by the 1mount of water thev displaced
Then the ergans were distended by perfoion with water
to produee maximal volnmes.
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The 1mtial volumes varied from 60 to 350 ec As nu
merous factors could be responsible for such variations,
1t 15 suggested that the weight of the spleen should be
correlated with 1ts degree of collapse or distention with
blood

The maximal yolumes seemed to vary i direct pro
porhion to the surface areas of the patients The values
for maximal volume ranged between 120 and 650 cc
Thev represented 1% 2 times the imtial volumes mn the
case of eight spleens 2 214 times in eight other spleens
and 214 3 times 1n the remamnng four spleens

The difference between the maximal and the imbal
volumes of each spleen represented 1n large measure the
Potential space available for storage of blood This varied
from 60 to 400 ecc Great sigmficance was attached to
five spleens which possessed the capacitv to accommo
date 275, 275, 280, 330 and 400 cc blood, representing
48 47 44 54 and 61 per cent, respectively, of the
total blood +olumes of the patients concerned (Fig 218)

E L Elason and . W Stevens! (Umv of Pennsyl
vania) have reviewed the hiterature of the last 10 years
on surgery of the spleen in blood dyscrasias and com
piled & statistical report showmg the mortality and hfe
expectancy following spl tomy in spl
thromboceytopente purpura and 1ctero anema They have
added 63 personal cases

Splenectomy offers the patient with spleme anema
the best chance of survival The earlier 1t 1s done, the
lower the surmeal mortality and the greater the life ex
Dectancy One of the authors thinks that this 1s the only
treatment for cirrhosis Operative mortahity should not
be over 10 per cent at the most, and some patients have
lived 20 years

Patients wmith chrome hemorrhagie purpura who do
Dot respond to conservative therapy should be subjected
to splenectomy In acute or fulminating purpura

1y Surgerv 13 177 187 February 1943
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haemorrhagica 1f the bleeding does not respond prompt
Iv to conservatrve measures, splenectomy should be per
formed early before the condition 1s eritieal Careful
elimination of infection 15 ymportant mn prevention of
recurrent purpmin Recurrence of a serious nature 1s
unusual

Splenectomy 1s the treatment of choice 1 hemolytic
jwundiece, particularly . children 1t 1s preferable to
perform the operation during a remission, but occasion
alls 1t 1s necessary to 1emove the spleen during an acute
exacerbation The results following splenectomy are good
1 a high percentage of c1ses Splenectomy 1s not 1lways
necessrily mdreated mn adults

Rupture —Richen I, Waugh and John A Prior?
(Boston) diseuss f2aumatic rupfwrc of the spleen fol
lowed by delayed hemorrhiage with particular reference
to the complication of rib fractures on the left stde A
eritical review of the literature reieals 68 eases which
fulfil the eriteria of MeIndoe Two additional cases are
1eported both complicated by b fracture on the left
side brmging the total reported cases of splenic 1upture
with delayed hemorrhage to 70 and the total comphieited
by rib fracture to 18 or 26 per cent

It 13 reasonable to conclude that m traumatic rupture
of the spleen with or without delaved hemorrhage, a
considerable number of associated rib fractures on the
left side are overloohed This 1s due, no doubt to atten
tion being focused on the more important mtia abdom:
nal traumatisms and the failure to have roentgenograms
made 1n all such cases Because of this frequent assoela
tion, 1t would seem wise to bear in mind the possibility
of splenie rupture with delayed hemorrhage i all pa
tients with rib fractures on the left side

During the so called latent or silent period the drag
nosts of splemie rupture 15 most difficult or mmpossible

(8) Swgry 141 5133 July 1943
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and death mav result from delay in operation Close
observation durmg this period 15 essentill Onset of
delayed hemorrhage 15 usually abrupt and followed by
the classie signs of primary rupture, 1¢, shock, abdom
nal pam, tenderness and rigidhity

The treatment 1s alwavs surgical splenectomy bemng
the operation of choice Remorval of the spleen does not
produce any 11l effects In some 1nstances leuhocs tosis
and lvmphocytosis have been reported for transitory
periods up to six months

Attention 15 ealled to the autoplastie transplantation
of splenie tissue within the peritoneal eavity following
splenectoms for traumatic rupture of the spleen These
mplants have been observed b several anthors nd
were designated as “splenosis’  apparently they e
more likely to oceur m ‘voung mdniduals who survive
traumatie rupture of the spleen Autoplastic transplants
of spleme tissue within the peritoneal eavity assume
verv likely, along with other lvmphatic tissue of the
body the function of the absent spleen Howevel, the
possible relationship between these autoplastic trans
plants and the disappearince of the leul ocytosis and
Limphoey tosis 15 not defimtels hnown In this connec
tion attention 15 called to some mvertebrates m which
the spleme tissue 15 not collected mto a defimte organ
but 15 found scattered beneath the serous coat of the
8astro intestinal tract

FEdward J Zabmsli and Henry N Harl ins? (Henry
tord Hosp ) report four cases of delayed splemic 1up
ure and present an analysis of the 177 cises available
In the hiterature This total does not represent the true
requency of the eondition Traumatie rupture of the
:g(lil:al spleen 15 the most common serious subeutaneous
aboultnﬁal mjury Delaved splenie rupture represents
_CTh e percent of all splemic ruptures This syndrome

€3 Arch S 46186 13 February 1943
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15 espeaally 1msidious and treacherous because of the
almost symptom free latent perrod, but the delav offers
an opportumity for diagnosis and treatment

Delayed splemie rupture 13 most common 1n males 1o
the third decade of Iife Falls and traffic accidents are
the most frequent etiologic agents About 50 per cent
of <econdary ruptures occur after an interval of less
than seven days, while 1n an additional 25 per cent the
latent period ends during the second weeh TFractured
ribs on the left side oceur i about 10 per cent of the
cases, while Kehr’s sign (pamn 1n the left shoulder due
to irratation of the phrenic nerve) 1s present i about
28 per cent or more Other diagnostie aids mnclude those
used m dagnosing any type of splenic rupture, such as
sudden collapse or shoek, rapid or inereasing pulse rate
progressive anemia, 12 000 20,000 white cells, absence
of temperature over 99 F, pain, tenderness, dulness and
ngdity 1n the left upper quadrant and, i some
stances, signs of free flmd m the peritoneal canity

Without operation, the mortality ranges from 77 fo
100 per cent At the time of McIndoe’s review (1932)
1t was 27 per cent, but during the past decade 1t has been
only 10 per cent When spleme laceration 1s suspected
the patient should be Lept 1n bed under close observa
tion In more definite cases or at the first sign of secon
darv hemorrhage splenectomy should be performed
Adequate treatment of shock with plasma or whole blood
forms a necessary adjunct to the operative procedure

Since this article was written 'W H Bueermann has
reviewed the subject and published two additional cases
[this Yrar Boor followme article}

Latent Perod and Delayed Hemorrhage Following
Traumetic Rupture of Spleen —W H Bueermann?
(M C USNR) reports two cases of traumatie rupture
of the spleen with delayed hemorrhage 38 and 4 davs,

(8) U S Nav M Bull 41 7293 January 1948
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respectively, after the orginal injury and one case of
spontaneous rupture with probable delayed hemorrhage
Clinzeal progress 1n the Inst ease suggested the possibihity
of chronic splemtis dating from previous malarial, 1n
testinal and osteomy ehitic mfections The patient’s ocen
pation required considerable chimbing and stooping
Autopsy findings 1n the spleen suggested an older hem
orrhage with an adherent, partwully orgamized clot on

Fig 219 —Case 1 Crescent shaped orgz;{zed clot overlying capsul -denuded
area of spleen on convet surface

the upper surface, with 1ts outer surface smooth and the
splemie surface assuming the same granular surface con

tour as the capsuleless spleen surface agamst which 1t
was lymmg Whether the additional shght trauma of ex

ammation on admission, together with the activity of
transportation released the secondary terminal hem

orrhage after a previous latent period will remain ob

seure, however, 1t may be assumed that there had been
a latent period between the 1mtial hemorrhage and the
subsequent secondary hemorrhage which caused rapid
exsangmnation and death before a defimte diagnosis
could be made

It has been established beyond question that the appar
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entlv normal spleen 1s subject to spontaneous rupture
under certamn conditions, such as malaria, tvphoid and
some 1nfectious states One of the most dramatie of all
mtra abdomnal 1njuries seen by the surgeon 1s that of
splenic rupture due to direct or indirect mnjury About
500 <uch cases have been reported i the medical itera
ture since the fifteenth eentury

The problem of delayed hemorihnge following a var
able latent period dating from the time of primary n
Jury to the spleen has been of relatively recent mnterest
Proper recogmtion of this silent interval has arded 1
adequate treatment and 1n lowermg mortalify 1n this
croup of injuries MeIndoe s serres constitutes 1 selected
group representative of the two eases eited Pain n the
region of the spleen was the complant in almost all s
46 cases It varied from mere discomfort to dull ache
m the less severe cises and to intense stabbing par
ovysmal pun in the more severe ones In onlv one 1m
stince did the patient complun of pun radiating to the
left side of the neel and shoulder In case 2 of the pres
ent sertes tlus radintion was present subjectivels and
objeetively Abdominal rgdity, generalized at first but
moie often loealized to the epigastrium or to the left up
per tbdommnal guadrant was the most frequent sign en
countered Rimdity 1 tbdomnal contusions not linited
to the mjured pomt 1s of parimount diagnostic sigmfi
eance and 15 1 clear indication for immediate laparotoms

MecIndoe considered that the Intent period began with
cessation of splenie bleeding and was terminated by the
sudden onset of secondars bleeding 4t a date remote from
that of the primarv mjury The swift appearance of the
signs of internal bleeding does not comneide with onset of
fresh fulmmating hemorrhage but represents either
(1) a rapad failure of the patient’s resistance agunst an
mereased hemorrhage o1 (2) the collapse following sud
den evacuation of 4 constantly augmented perisplemic
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bematoma mto the genernl tbdomnal canity, or (3) n
sudden explosive rupture of the splense capsule from 2
gradually augmented mtrasplenic hiematoma with slonlv
rising, mtracapsular pressure

In all cases the abrupt ouset of the del1sed hemor
rhage mitiated a grave abdominal disaster, made more

Far

?0—Case 3 Clot remo ed
correspond ng to granular su face of denuded plemie pulp

note granular appearance of surface

serious to the examining surgeon by the apparent ab
sence of an adequate cause the difficulty 1 diagnosis
and the fulmmating character of the bleeding The short
est Jatent period encountered 1n VleIndoe s series was 48
hours, the lon,est, 6 months Onset of delayed hemor
rthae occurred most often between the third and the
mmnth davs and rarely over 14 days Time of onset of
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the secondary or delayed splemie rupture and hemor
rhage apparently was not dependent on the physiologie
state of expansion or contraction of the spleen Many of
these patients were quetly attending to thewr affairs,
without undue effort In others, secondary rupture took
place after shght stramn, defecation, leamng forward
dw g dressing or during exercise

Absolute symptomatic silenee of signs and symptoms
15 however, far from the rule during the interval period
\lany patients complamn of dull, remittent pam 1n the
left side at the site of mmyury A shight degree of ngiditv
usually persists in the left upper quadrant, provohed by
the shightest exammation Fever 15 uncommon Dulness
and 2 feeling of doughmess 1n the left upper quadrant
with occasional increase 1 splenic dulness may be a 519
nificant smgn pommting to the presence of a firm pert
splenic mass of clots formmg a large hematoma Pamnn
the left shoulder referred from the splemic region was
noted 1 several cases and 1s often associated with eleva
tion of the left diaphragm

Saegesser uses the “splenic pont” and exerts digital
pressure between the sternocleidomastoid and the sca
lenus anticus muscle on the left side of the neck as a
diagnostie sign He has noted that in all splenic mjurzes
pressure at this pomt started violent pam mn contrast
with the same pregsure exerted on the right side This
sign 1S positive even when rupture of the spleen 1s 1
complete and when a subcapsular hematoma 15 present
with the capsule mtact, when this sign 1s positive,
splenectomv 1s mdicated and justified

A vanant of this sign was discovered by accident mn
Case 2 In this patient pressure over the left upper
quadrant eherted severe pamn in the “spleme pomt” of
Saegesser The referred pain was severe enough to have
the patient place hs hand against the left sde of s
necl to control it It 1s suggested that this sign be tried
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12 suspeeted eases of spleme mjury to obtain additional
information relative to its diagnostic value

The various types of traumatic lestons 1n cases of 1
Jured spleen have been described by Blocher under the
followng heads (1) minot capsular tears and con
tusions of the pulp, (2) intrasplemc and subeapsular

Fig 221- Same ca e as preceding Sag ttal section showing intrasplenic
hematoma extend ng throueh entire depth of spleen substanc
bematomas, with or without capsular rupture mvolving
the pulp, (3) deep pulp and capsular lacerations with
Severe hemorrhage into the peritoneal cavity, (4) com
plete severance of the pedicle or detachment of large
bieces of spleen tissue It 15 the second type of lesion
that gives rise to delayed or secondary rupture The
Practical effect of these subcapsular hematomas 15 to
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the secondary or delayed spleme rupture and hemor
thage apparently was not dependent on the physwlogic
state of expansion or contraction of the spleen Many of
these patients were quietly attending to their affairs,
without undue effort In others, secondary rupture tookh
place after shght stramn, defecation, leaning forward
duting dressing or during exercise

Absolute symptomatie silenee of signs and symptoms
15 however, far from the role during the interval period
Many patients complain of dull, remttent pamn mn the
left s1de at the site of injury A shight degree of ngidity
usually persists in the left upper quadrant, provoked by
the slightest examination Fever 15 uncommon Dulness
and a feeling of doughiness 1n the left upper quadrant
with oceastonal 1nerease 1n splenie dulness may be a sig
nifieant s1gn pomtmng to the presence of a firm pen
spleme mass of clots forming a large hematoma Pamnin
the left shoulder referred from the splenic region was
noted 1n several cases and 1s often assoerated with eleva
tion of the left draphragm

Saegesser uses the “splemc pomt” and exerts digital
pressure between the sternocl d and the sca
lenus anticus muscle on the left side of the neck as a
diagnostic sign  He has noted that m all spleme mjurnes
pressure at this point started wiolent pain i contrast
with the same pressure eserted on the right side This
s1gn 15 positive even when rupture of the spleen 1s m
complete and when a subeapsular hematoma 1s present
with the capsule intaect when this sign 1s positive,
splenectomv 15 1indicated and justified

A varant of this sign was discovered by aceident 1
Case 2 In this patient pressure over the left upper
quadrant ehierted severe pan in the “splemiec pomt’ of
Qaegesser The referred pain was severe enongh to have
the patient place his hand against the left mde of hus
neel to control 1t It 15 suggested that this sign be trred
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result at operation or postmortem the extensive lestons
of spleen frequently seen, seemingly without adequate
cause to explamn their presence

Treatment of choee for rupture of the spleen 1s splen
ectomy Attempts to repur or tamponade the ruptured
spleen have been meffective The left rectus meision de
seribed by Bevan and others has proved a satisfactors
approach, although the wide transverse left subeostal
masion deseribed by Rugg has received favorable ac
ceptance The author favors the Balfour method of pach
ng a continuous gauze roll into the cavity, superior and
lateral to the spleen, by which maneuver the spleen 1s
gradually brought forward into the inecision and, 1n
event of spleme fracture, bleeding comes under control
Should the patient s condition warrant supportive treat-
ment durmg the operative period, pooled human plasma
may be given as a substitute for a blood transfusion
when smtable donors are not immediately available Re
Deated blood transfusions are indicated mn patients with
2 depleting blood loss Autotransfusion of filtered free
abdominal blood may also be considered as a hife sav mng
mmeasure 1f nerther donor nor plasma are available, but
only 1n cases of primary rupture of the spleen with
intra abdominal hemorrhage

In confusmg assoerated pathology, an abdomnal tap
may be mvaluable 1n diagnosis

The anesthesia of choiee should be the open drop ether
Method sinee spinal anesthesia m shock or in the mm
pending shock of hemorrhage would be contraindicated

Wound healing 15 oceasionalls mhibited after splenec
tomy, as indicated by the rather ligh percentage of
wound disruptions reported Maintenanee of an adequate
serum protem level, together with a hgh vitammn C
gxeet'm regimen, maj do much to counteract this ten

ney

Of 49 cases of wounds and ruptures of the spleen re
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merease enormously the area of the tensely stretched
capsule, the mmpawed nutrition of which predisposed
toward secondarv rupture

The latent period 1s largely dependent on the degree
and type of bleeding and 1ts method of control, since the
time required for hemorrhage to cease will vary with the
type of injury The lustory of frequent recurring attachs
of left upper 2bdominal pun, tenderness, progressive
weakness, anemmt and inerease n left upper quadrant
dulness during the latent period indieates that perhaps
fresh bleeding has oceurred intermuttently and that the
pumary hematoma has been nereasing 1n size However,
when hemostasis 1s temporarily complete, attempts at
lierling may even take place during the latent perod

Secondary hemorrhage, which termmates the latent
period, usually occurs when the tensels stretched capsule
overlymng an intrasplenic hematoma gives way suddenly
at that portion of the capsule, wealened by the origmal
trauma, which has been softened by surrounding inflam
matory changes and interference with 1ts trabecular
blood supply In such cases bleeding once restarted be
comes profuse and rapidly uncontrollable except bt
splenectomy

Many of the reports from the Literature record the
fact that ruptures found at operation and necropsy were
much larger and more extensrve than could have been
mflicted by the original mjury It would thus seem that
the episode of secondary hemorrhage occurred with such
a degree of violence that 1t had a shattering and dis
mtegrative effect on the spleen, so intense at times as
almost to sever the spleen from 1ts pedicle as well as to
disrupt the intrasplenic integrity Whether this phe
nomenon oceurred as a sudden explosive effect or fol
lowing a gradual course 1s dafficult to evaluate One mav
even state that @ much smaller initial and often forgot
ten primary 1jury to the spleen mav hate as its end



SPLLEN 607

Occasionally, the perisplenie bleeding results in tent
mg of the diaphragm, which 15 an addrtional valuable
sign Three illustrative eases are reported

Of methods for controling hemorrhage from the
spleen by Ligation of the spleme artery proximally, that
desertbed by Miller 1s the most recent e exposes the
arterv near 1ts origin and uses a temporary tourniquet
All methods of this type presuppose a clear field and
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suffient time to carry out that dissection In extensive
hemon-hage, these methods are not feasible, therefore
Walter § Levenson and Alfred Hurwitz® (Harvard
Umv ) desersbe a sumple, effective and quick procedure
and report two cases

TECHNIC—~With the abdomen open, the stomach 15 drawn
down and to the left by traction with the hand along the les
ser curvature This enables one to palpate the splemic artery
and apply direct Pressure against it at its ongin 1n the celiac
aus (Fig 222) For tampon, a sponge rolled 1nto a firm ball
and held 1n g large Ochsner clamp 1s used by the asustant
This instrument takes up so httle space that it does not
bamper the sprgeon

) Am J Surg 58 1931 & October 194°
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ported from the A E F during World War I, two
thirds showed complicating lesions (varymng from per
forating wounds to complete avulsion of the spleen and
multiple fracture) , the operation of choice was tampon
ade, since splenectomy was quoted as giving practically
a 100 per cent mortality The mortahty rate m all cases
was 62 3 per cent

{One of the prmaipal dangers associated with rupture of the
spleen 1s the false sense of security which 1s sometumes caused by
temporary mprovement of the patient after the use of conservative
measures, Sometimes the patient will do well for 10 days or 2
weeks and then have a fatal hemorrhage when he gets out of bed
and begms to move around. If a ruptare of the spleen 1s ever

suspected 1t 1s wiser to operate with the 1dea of performing splenec
tuti\:t'l }han 10 hope that the patient will recover without operation

Roentgen Diagnosis of Lacerated Spleen —In a survey
of 100 flat plates of the abdomen of persons without
splenomegaly, Leon Solis Cohen and Samuel Levine?
(Pmladelphia) observed that the spleen can often be
delineated fairly well in the left upper quadrant When
the stomach 1s distended with awr, the spleme shadow
may be discerned with great clarity but the greater
curvature of the stomach retains its normal convesity

In lacerations of the spleen there 1z obliteration of
the spleme shadow This may be due to mtracapsular
splenmic hematoma or perispleme hematoma In addition
to hemoperitoneum the blood gravitates along the gas
trospleme higament and nfilirates 1n justaposition to
the gastric wall This results m a jagged serrated
greater curvature The extent of serration and deformuty
of the gastrie contour 1s directly proportional to the
degree of hemorrhage When the latter 1s pronounced,
there 15 assocrated reflex gastric dilatation The finding
of a dilated stomach along with serration of the greater
curvature 15 doubly sigmficant and lends further proof
to a specific diagnosis of lacerated spleen

(4) Radiclepy 9 70 10 December 1942
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Oceasionally, the perisplenie bleeding results in tent
mg of the dinphragm, which 18 m additional valuable
sign Three 1Jlustrative cases are reported

Of methods for confrolling hemorrhage from the
spleen by higation of the splenie artery proximally, that
desertbed by Miller 1s the most recent IIe exposes the
artery near its origm and uses a temporary tourmquet
ANl methods of this type presuppose a clear field and
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- Fig 27 —Site of splenie hemorrhage
;e Crent time to carry out that dissection In extensive
:110”11386, these methods are not feasible, therefore
Umter 5 Levenson and Alfred Hurwitz? (Harvard
. d") deseribe a simple, effective and qmek procedure
“T report two cases
ECHNIC —With the abds
& e abdomen open, the stomach 1s drawn
s::’:“?:;lt to the left by traction with 'the hand along the les
*nd apph “ée This enables one to palpate the spleme artery
aus ( Fﬁgy s él;e)ct Ipressure agamnst 1t at 1ts ortgin m the cehac
ad hld e o) or tampon, a sponge rolled mto a firm ball
hs 1 ey n:e n:r%ekOchsner clamp 1s used bv the assistant
hamper the Sﬂ!geo?] es up so httle space that it does not
—_—
W Am 3 Sury 53 193194 Oetober 194
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Cysts —Richard I Sweete (Harvard Umn ) reports
three eases of single {rue cyst of the spleen

Splenie evsts are 1are ind mav be grouped s true
and false depending on whether or not they are lmed
by 1 speaific seercting membrane Of 137 cases collected
from the literature by Powler, 21 per cent belonged to
the first group

Diagnosis 15 difficult when the evsts are small but ean
be readily made when they are large A dull dragmng
pam or discomfort m the left upper abdommal quadrant
may be present ; There 15 alwavs 4 Jarge abdommal tumor
occupying tlus quadrant, 1t extends 1nto the lower part
of the abdomen and toward the right side the extent
depending on 1ts size The left eostal margmn 1s usually
pushed outward by the tumor, which always extends
beneath 1t A definite fluid wave exn usually be detected

Roentgen examimation of 2 large evst 1s so tyvpreal
that 1t mav be considered dingnostic The left side of
the dirphragm 1s high and under the fluoroscope 1ts
motion 15 mmpaired A plun abdominal plate shows a
large soft tissue mass arising in the left upper quadrint
In Sweets three cases the lower pole of this shadow
had a somewhat angular almost pomnted contour that
extended downward and to the right mto the pelvis
because the cyst developed i the upper pole of the
spleen leaving 2 small, mtaet, triangular lower pole at
the lower extremity of the tumor After a barmum meal
the stomach 15 found pushed to the right and bael ward
The colon especially the transverse, splenic flexuie nd
descending portions 1s displaced downward and to the
right The left 1idney 15 pushed downward

Splenectomy 15 by far the simplest and safest pro
cedure and should be adopted 1n all cases 1its mortality
15 not over 4 per cent The normnl relations of the 15
cera that were cisplaced by the tumor are rapidlsv re
stored
T (5) New England J Med ® 8 05 10 June 3 1943
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A calerfied, nonparasitsc eyst of the epleen was tound
maeaseby A Tlheles € who males the following, report

Man, 41, complauned of pun m the left bis pochondrinm,
which :\-:Ls :\gte‘:\ftcr me '\h]nnd extrerse and had been present
off and on for 14 nechs For n number of vears he had )nr;
attacks of vomuting after mea! There was no Instort o"
mury A large mass filled the left hypochondmum passing
toward the umlihens nnd moving on resprration Roentgen
exammation <howed a large round enlefied eyst whieh pushed
{be left diaphragm upward, the stomach to the right and the
spleme flevure and left hidne downward The spleen was 1
moved, and convaleseence was unes entful The ¢yst was at the
upper pole of the spleen, and its wall was almost complctely
calaified Tt contuned a bhrowmish opalescent flind, su,. . estne
of cholestergl erystals, confirmed by mieroseopic exammation
whick also <how ed fatty material and occasional red cells and

lewhoeste The wall of the eyst had adherent browmsh red
elot, evidence of old hemorrha_e

SPINE AND CORD

Spimne —Fractures and fracture dislocations of the
ceriieal spune have a4 disconeerting tendeney to recm
after reduction 1f traction 1s replaeed too scon by 2 col
far, barticularly 1n forward disloeations, erush fractures
with dislocation and fractures of the lammae F R
Hook anq Robert Mazet, Jr  founa Crutehfield tongs
Satisfaetory 0 nonoperative eases But to grve the pa
tient the advantages of ambulation, they devised an ap

plance v hel was used 1 two eases with satisfactory

Tesults

shjﬁ"'bi‘la“l’;!/ Traction Apparatue —Ihs consists of a stecl

com Ds 1 X 3590 bent to fit the contours of the body and 1n

melrm:’}é:led 10 2 plaster of pans Jacket The strap extends up

© head 50 that the tongs en be sceured to 1t It was

3 nallng 1ron, hent as m Figures 223 and 204
holes drilled 1n the top end to secure the tongs

€6) By g Ralal 16 59

¢) s 3y, nonu}x ?1 “(’n fi‘s‘usﬁu:fgﬁmas

de from
With severg]
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and three crosspieces fixed to the bottom cnd to insure fim
anchorage imn the jacket A short coiled spring 15 mserted be
tween strap and tongs to take up the slack mneident to vana
tions 1n tension produced by changes mn position To mamtam

; -

L7

Fiz 294 —Same device front
view

Fig ~23 —Side view of am

bulat 7y traction device be

fore incorporatior m plaster
Jacket

positron, the jacket must be brought up on the neck posteriorly
s high as possible and over the shoulders to secure firm fixa
tion of the bar, and the iron mu.t be strong and mot too
sprngy (Fig 225) If these precantions are not observed,
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hyperextension and reduetion cannot be mamntained Constant
wigilance to see that hyperextension 1s not lost 1s necessary
The authors do not advocate this as routine, but they
feel that 1t has 1ts place when evacuation 1s necessary,
or prolonged immobilization 1s ndicated and reduction
cannot be maintaned 1n a plaster collar, and 1n elderly

B %
¥ig 225 (left) —Patient wearing ambulatory traction device
Fig 2°6 (right) —Same patient
or plethorie individuals when prolonged recumbency 1s
eontramdicated
(Sﬁ'mna bifida 1n binovular fwins 1s reported by A Frys
! outh Norwood) Spina bifida 1n twins 1s rare but its
ccurrence 1n binovular twins has not been deseribed
ealthy ‘woman, after normal
pregnancy and at term, gave
‘(’;fo%xégtmale twins The first infant had an open spina bifida
2T out sac) 1n the lower dorsal and lnmbar region, 2%4 X 114
) Brit MJ 113118 Jan 20 1043
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i, with hydrocephalus showing separation of the hones of
the yault of the shull The <econd had a spina hifida without
sac 1 the Jumbar region 2%2 X 134 1, the head was normal
«1ize There was some leahage of cerebrospinal flmd 1 both
infants, who lived 35 and 36 hours, respectivels There were
two separate placentas which loohed normal, and two choriome
s1cs Lhere wrs no famly history of twins or congemtal ab
normalitics, and no lustory of maternal trauma durmg preg
naney

Spma bifid: 15 deseribed as a condition m wlich co
alescence of the lamina 1s not completed 2 cleft 15 left
n the arches of the vertebrae, through wineh protrusion
of the spial meminges (dura and artehnoid), and gen
erally of spinal cord, takes place It 1s commonest 1 the
lumbr 2nd sacral regions Ineidence 1s 1 1n 1,000 births
A s1e may be present or absent, mn the latter case there
15 leal 1ge of fiud which 1s 1ncompatible with hife Spna
hifida 15 often assourated with congemtal hydrocephalus

The onlsy cise of spina fidn m umovular twins was
1eported from Norway by ksl elund and Bartels (1941)
The dizygotic origin of the twins in the present case 15
certam This ease tends to support the theory that the
cause of spina bifida 1s primarily 1 defect 1n development
of mesoblastie tissues from wiieh the spmal memmnges
are produced as this 1s the only factor Ll ely to mvolve
equalls the two sepaiate ova rather than the mechanmeal
agent 01 the external influences mentioned 1n various
theories advanced

Agration of forewgn bodies 1s diseussed by Lambert
Ro_ets (Unrv of Wales) and 1 case reported

Cunner, 21 had persistent pain 1n the Jower part of his back
and 1n the legs Roenteen exammation revealed the eye end of
part of a sewing needle Ining mside the spinal eanal belnd
the hodv of the fifth lumbar vertebr~ (Fig 227) Inqury
clietted that while he was rolling on the floor at the age of 4 2
scwing needle had entered s back and broken off Two at
tempts to remose the embedded part at the time had failed At
operahion, the pieee of needle was found ling among the

() Lancet 485036 Nev 194
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clements of the eauda to the r-xght of the midline and covered
by a thin film of arachuord Tt was enerusted with rust and
old blood clot and was eastly removed Recovers was unesent
ful, and the patient returned to duty symptom free

Rogers aites varmons authentic eases of migration of
foragn bodies Migration of pins and needles, inde
pendently of the blood stream, 1s not etsy to understand
There 15 no doubt that many such foreign bodies remam
at therr site of lodgment for long peirods, but the few
examples aited show that migration oceurs oceastonally
Thus, 1t 15 permissible to conclude that pins and needles

B - \nteroposterior and lateral vie s f eveend of Tiece of sewing
needle m spinal canak

(1) may remamn fised at thewr site of lodgment, (2)
rarely travel as emboli 1 blood vessels and (3) rarels
tiavel erther through the subcutaneous tissues or along
fiseial or mntermuseular planes for varving distanees
Ahgration n general seems to be toward the trunk 1e,
I & provimal or centripetal direction 1nd toward the
suriace
Olwi R Hyndman, Arthur Stemdler and Julms
Wollun™ (State Unny of Towa) analized 63 cases of
Yuninectomy for hermated intervertebral dish m which
todized POPDPY seed o1l studies were made and mn 50 of
{:hlch hermated dishs were found at operation Having
hﬁ;ﬁ"me thoroughly acquainted with the important fea
es of the 10dized o1l column thev deerded to use the

€) 34 M A 11350401 Feb ¢ 194
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method only in the oceasional ease in whieh sueh preeice
confirmation 15 desired Smee then, they bave done 26
additional lammnectomies 17 were done without con
firmation by 10dized o1l, and 11 only 1 was the leswn not
found Todized ol was used n nme the films were
positive 1 s1x and dishs were found , they were negative
m two 1n which herniated dusks were not found, and
considered negative m one m which a small dish was
found

This study shows that low bach pam accompamed b
seiatie radiation may be due to lumbosacral root com
pression .\ hernsated imntervertebral dish is the common
est causal factor Pain 1s referred and 1s ordmaniy ac
companied by other symptoms and signs of nerve root
compression that are of diagnostic sigmifieance If a
tender locus 1s present over the lower part of the back
sacrum or buttocks, local anesthetizatzon of the locus will
not abolish symptoms or signs The pam may also be
due to myofaseinl triuma The radating pam 13 refiected
and unaccompanied by sviaptoms and signs of spinal
root compression If a tender locus (tmgger pont) over
the lower part of the bael , sacrum or buttochs 1s present,
local anesthetization (procaine test) will abolish the
pan temporarsly and thus indicate the causal factor
Hence the procame test 13 an additional valuable test
m the differentiation of referred and reflex “sciatica”

Hermated mtersertebral dish below the fourth or fifth
Tumbar vertebra ordinarily involes such a defimte syn
drome that myelography 1s seldom necessary to establish
diagnosis In the occasional equivocal case 1w which myel
ography 1s desired, 10duzed poppy seed o1l 1s the mediam
of chowce I 5 ce o1l 1s used, the smallest, laterally placed
hermations will be indicated 1n the roentgenogram m a
high percentage of cases

In a small percentage of patients who present definite
symptoms and signs of root compresmon, meluding ab
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sence 0f Achulles tendon refles, no hermated disl, con
cealed or otherwise, 1s found In tias type the authors
advise complete remotal of the fourth and fifth lumbar
laminal arches and their accompanymng higamenta flava
and partial unroofing of the intervertebral canals of the
fifth lumbar and first sacral roots Results following
such & decompression have been encouraging

The conditions of a positive procune test are (1) The
case must be smtable for the test bv showing a defimite
trigger point at the back and sexatie radiation (2) In
serfion of the mneedle must increase the local pam as
well as the radiation (voluntary nformation) (3) In
Jection of procame must abolish the local trigger pomnt
as well as the radiation, and the Kermg sign must dis
appear (voluntary information) (4) Precautions should
be taken aganst any antosuggestion by the patient
(5) The procame test should not be accepted as proof
unless 1t 15 strakangly positive

In regard to treatment, a positive procaine test prom
15es suceess of immobilization In most eases conservative
wnmomlizing measures suffice (traction, plaster, brace
cast) , however, 1n some eases operative fixation (fusion}
8 necessary In cases of strain of the faseia lata (positive
Ober s1gn and tender pomt at fascia), the Ober opera
tion 15 successful Physical therapy in the form of hot
packs, massage and graded exercises 18 an essential
adjuvant to treatment

Umlateral rupture of the surth cervical intervertebral
disk produces a syndrome characterized by pain 1 the
tieel. which radaates to the shoulder precordium and arm
and by sensory changes 1n the index and middle fingers
1’1“ Lustace Semmes and Franeis Murphey8 (Umiv of

ennessee) report four cases Diagnowis can be made
?1"0‘"@ aceurately by clinical means than by use of con
trast medyums The operation of chotce 15 subtotal hem

) 3 4% & 1112001014 Apr 10 1043
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Inmmectomy under loenl anesthesin Loeshzation of the
feston e be veufied 2t operntion before removal of
1 bone

Iy pertrophic arthritis and/or narrewmg of the mter
sertebral disl seldom causes nerve root pressure Rup
ture of auv mtervertebral dist mav result m hiper
trophie ehangis on the edges of the adyrcent vertebrie

The degree of sensory change m the mmden finger
which resnits from compression of the seventh cervieal
nerve root 18 more pronounced than that produeed by
mterruption of anv ather single spmsl nerve root The
pithwasy over which pmnm radintes to the precordiam has
not Leen ascertamed

An undeternuned number of patients who heretofore
hate heen thought to have coronm occlusion -mgint
peetoris  hyvpertrophie arthiritss of the cervieal spine
neuritis of the bracial plesus bursitis sealenus autieus
syndrome or cervieal rib hwve rupture of one of the
lower cerviedd mtervertebral dishs

Samuel 8 Hanfli, ) (Boston) ponts out that pam
the showlder yudle arm or precordinm may be due o
foranunal compression of @ cervical nerie roat Dingnosis
18 suggested by pam wmnfluenced by motion of the
shonlder and definitely related to motion of the nect
Pamn 1s usurlh made worse by anything that mereases
mtrameningenl pressare such as conghing sneezing and
defeeation The condition responds to overhend suspen
sion tractron o1 to traction in bed, this response 1s a
distinet dirgnostie ud

The appiratus for overhead suspension traehion 1s 1
collapsible portable tripel (Fig 228) A simple but sub
stantial overhead haol or beam to which a set of pulless
and ropes ean be secured 1s equally effective Traction
35 usnalls carried out by the physiman Once intelligent
patients have beeome familiar wath the technse thev

(9 b Surm 404 €T W a3
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em ¢y out the treitment at home Traction will re
heve punnts of most of their pam m 4 1o 7 dnvs, after
whih there 15 gradual disappearance of the residual
pun through a weel to 10 divs ‘Lhe patient 1y hifted for
a moment or two and then lowered This 1s 1epeated for
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two to three munutes and constitutes one treatment
period The treatment 1s folloned by an appheation of
heat and massage to the nech museles The average case
ealls for three stretehing periods on each of the first two
days, two on each of the next two days, and then they
are spaced out 1s needed

For patients who have become difficult to handle be
canse of long stainding pan and for others who prefer
bed and hospital care, traction 1n bed 1s a good substi
tute It can be carried out effectively mn a cardiac bed
by using 1ts tilting mechamsm, or by elevating the head
of the conventional bed on blochs or a chair Traction 18
mamtained by use of 51b on each arm of the Sayre shng
or by 2 10 1b weight 1f one uses 2 cross bar to allow the
patient to turn from side to side while mamtaimng
traction Traction 1s continued for 2 hours, after which
the patient 1s allowed a rest of 20 minutes This pro
cedure 15 carried out alternatingly throughout the day
Recovery with this type of traction 1s slower than with
the overhead type

Cord —Anterior sacral meningocele 1s a rare condition
which 15 1important only because of the symptoms 1t ma+
produce and because, if unsuspected, misdirected treat
ment may lead to meningitis The Literature reveals 22
cases In 18, the patients were treated, with a mortalits
of 44 per cent Eight were cured, including a case re
ported by Frederick A Coller and Richard G Jackson?
(Untv of Michigan) 1n a woman 22, whose tumor was
the size of a grapefrmt

Anterior sacral menmgocele usually mamifests itself
within the first three decades It oceurs more frequently
i females than in males the ratio bemng 20 3 The
youngest patient was 3 months the oldest 36 years The
meningocele enters the pelvis through an anterior sacral
defect which 1s usually laterally placed and occurs more

(1) Surg Gynec & Obst 78 703 707 June 1943
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often on the right than the left side Iowever, the tumor
may hermate through the scatic foramen and present
posteriorly The complamnt 1s usually constipation, al
though 1n one case dvsmenorrhea and inerecase 1 length
of menstrual periods were noted Dingnosis 15 suggested
by a listory of hifelong constipation, palpation of a
fluctuant retrorectal tumor and \ ray demonstration of

. i sl
79 —Anteroposterior view of peluis shows appearance of sacrum

deformity of the saerum (Fig 229) Treatment should

Fig

¢ conservative umless symptoms become severe or
danger of the meningocele complicating pregnancy
arses Operation consists 1 exposing the tumor, hgating
and sectioning 1ts pedicle It 18 not necessary to exeise
ﬂtle wall of the sac because 1t does not seerete spinal flmd
1erfoe§ms ;JEtter to approach the tumor through a pos
. midhne than an abdominal meision because 1t can
more easily visuilized m tlis manner and there 1s
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the added advantage that 3t 15 attended by less dnger
of damaginy the zreat vessels pelvie organs or ureteis

Robert L Craie- (Duke Unnv ) reports 2 ease of
subprl eprdermord tumor of the spinal cord 1 the Inm
Dosaeral region (Fiz 230) The peculiar histologie ap
pearanee of the tumor m whieh the basement epithehal
membrane 15 thrown up 1nto innumerable folds, possibly
1eounts for the unsatisfactory surgieal result which
w1s obtamed Inelusion evsts developmg m relation to
the spinal cord and 1its meninges are rare Three distinet
tvpes are recommzed (1) epidermord or cholesteatoma,
contumng only eprdermal tissue and 1its debris, (2) der
mord contammg 1 addition, dermoid struetures and
derssatrves and (3) terrtoma contarmng tissues derned
from two or more ermnal layers

Craig reviews the literature of epidermoid and der
moid tumors of the vertebral canal using as a basis the
reported eases collected by Boldrev and Elvidge 1n 1939
Revision of this collection by elmmating doubtful eases
and adding others including the present one brings the
total to 43 of wluch 20 are probably epidermoids and
23 probablv dermoids

In general eprdermoids and dermoids behave much as
do other t1pes of spmal tumor m similar locations Ce1
tam aspects of thewr svmptomatologs deserse special
mention In epidermoids, sterile mflammatory reactions
sueh as memmngitis and acute transverse myehtis oecca
stonally occur There 1s some evidence that these are due
to fattyv acids formed within the evst and liberated mto
the subarichroid space Dermoid tumors are occastonally
associated with congemtal dermal (pilomidal) sinuses
Obstruction of such 1 sinus mav result in sudden exacel
bation of pressure svmptoms Infection reachmng the
menmges v11 these smuses mav give rise o septic menin
@its or localized subdural abscess

() Suwerr 1l 430 Ma h 194,
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,  Preoperatnne recogmtion of these tumors s not s s
possible, but Instory of svmptoms begmmming early 1n
Ihfe finding of a cutaneous dimple or a discharging smus
m the mdline of the bael or presence of spina fida
corresponding to the imvolved segment of the spmal cord

Fr 30—Operative £1d after tacton of dua Mam bodv of th tumor

hies m the conus covered onls b 4 th 0 membrane of Pia arachnoid

should suggest that one 15 dealing with a congenital

eystie tumor of epidermoid or dermod tvpe

a S BakerS reports two cases of tymphoblastoma of
e spinal cord sumulating other organmic diseases The

—_—

() Proc Stalf Meet 3 o Cln 17 558599 Dec © 103
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tumor 15 uncommon and must be considered as bizarre ,
1 production of localizing pamful effects, since 1t onig
mates extradurally and usually infiltrates along the
peripheral nerve roots It 1s not until the first symp
toms of compression of the cord are noted that attention
15 focused on the primary lesion

Ca=t 1 —\lan, 49, had several attacks of severe pam i the
left sade of the abdomen for five years After pam disappeared
he always felt well No defimite dingnosis could be made, but
possibility of & mechanieal lesion and of pancreatic stone was
considered Wath the last attack, paresthesia of the nght calf
and posterior portion of the thigh developed Then pain mn the
right ealf appeared on walking and gradnally became more
severe, mnvolving the entire leg It was especially severe at
meht and was d by some lar spasm. Nen
10logte examination revealed absence of patellar and diminn
tion of achilles reflex on both sides but more marked on the
nght He walked with 2 hmp and favored the nght «de
Lasegue s sign was positive on the night Sneezing and couch
ing caused the pamn to extend down the nght leg along the
seiatic nerve Possibility of n protruded intervertebral dish
was dered Roent d was tumor of the cord at
the level of the second and third lumbar vertebrae When the
night lamina of these vertebrae was removed, a large ex
tradural tumor was found It had grown mamly on the nght
side of the cord but had also gone beneath the merve roots
mto the anterior portion of the spinal canal All of the mass
that could be seen was removed and good decompression car
red out The pathologist reported Iymphosarcoma Postopera
tive course was uneventful Two courses of roentgen therapy
after discharge completely relieved symptoms

Case 2—Man 41 had overexerted himself fonr months pre
viously and rapidly developed symptoms attributed to acute
coronary occlusion Two months before admission both feet
suddenly became numb and lar weakness app d
Anesthesia and muscular paralysis reached the mipple line 1
24 hours but for about a week he could move lus toes a httle
Two days after onset of anesthesia and paralysis, he developed
diffienltv m h Roenteen on ted a spinal
cord lesion at or near the level of the third thoracic vertebra
and left thoracie lammectomy was deexded on On exposmng
the spines and lammnae of the second to fourth vertebrae, an
mfilirating eellular tumor was found which had mvaded and
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bound together the dura, emdural fat and hgamenta flava
Gross appearanee was not unlihe that of an extensive chrome
mflammatory process Several small pieces were removed for
examination before the wound was closed The pathologist re-
parted lymphoblastoma Postoperative course was uneventful,
and the patient was to receive roentgen therapy Ountlook for
Teturn of function of the extremuties 18 poor, as the lesion
DProduced transverse myehtis, and blood supply to the cord
Was interrupted

Tuo Needle Ozygen Myelography —Donald Munro
and Charles W Elkins? (Boston) prefer oxygen be
cause 1t 18 nomirritating, self elimnating, inexpensive
and umversally available and because 1t cannot be made
to serve later as an excuse for prolongation of symptoms
or mitiation of hitigation by the patient With a two
needle techme for introduction, its distribution can be so
controlled as to permt filling all or any part of the spinal
subarachnoid space, oxygen can be used repeatedly in
the same patient without jeopardizing the accuracy of
later studies of the chemical constituents of the cere
brospinal fimd

TECENIC —One oz of eastor ol by mouth and a soapsuds
enema are given the eveming before the procedure With the
Patient i the lateral position on a tilt top roentgen table with
2 Bucky Potter diaphragm, a low lombar puncture 18 per
formed, followed by another puncture at the desired cephalad
level of fill No 18 gage Fremont Smith needles with three
way stopeocks are nsed for the punctures Simultaneous pres
sure readings from water manometers are taken from the
needles The Queckenstedt block test 1s done with & blood pres
sure cuff around the patient’s neck to compres~ the jugular
veins rather than by relying on digtal Ppressure

Two ce of spmal fluid 15 removed from each needle for pro
tem determinations and eell counts The patient’s head 15 then
lowered to 25 degrees below horizontal, and both needles are
opened Flmd will flow from the cephalad needle and as this
oceurs, oxygen 18 slowly injected mnto the candal needle from
@ stenle 50 cc synnge Care 15 taken not to mject the gas
under pressure When spinal flmd ceases to flow from the
cephalad needle and Oxygen appears both needles are elosed

(9) Burg Oynec & Ohet, 756 720 736 Denember 1942
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Stercoscopie lateral roentgen films are taken of the lumbar
and thorteie levels Oblique views are used and satisfaetorily
1eplice both the lateral and the anteroposterior views in the
cervical level however As little delay s possible should oceur
betwnecn the time the injection 1s completed and the < ray films
are caposed beeanse the gas tends to absorb quite rapidly in
some cases To avoid this complieation, the needles are Jeft in
place while the lateral views are tahen After these are com
pleted both needles are agam opened and more oxygen 1S
njected The needles are then withdrawn, the patient 1s quieklv
turned on his back and stereoscopie nteropostertor and oblique
films are taken From 20 to 30 cc oxygen 1s sufficient to fill
the lnmbar area 40 50 the midthoracie and lumbar arets and
75 100 the entire spinal eanal

The technie with which the rocntgenograms are taken 1s of
great importance When finished, the films should be blwch
and white, not gray Grav films dull the outhine of the mr
column and prevent intelligent interpretation The tube must
be calibrated for setting, distance and basie hilovoltage The
tube used by the authors has  distance of 30 in the setting
being 50 ma for all exposures while the Lilovoltage vartes with
the thichness of the patient Ii 1s essential, therefore, to mea
sure the patient for each sei of exposures, refer this measure
ment to the ealibration chart for the basie hilovoltage needed
by the partienlar tube m u-e and then becanse of the need
for contrast films, to add 8 Lv to the hasic figure to get the
actual hilovoltage requred

The authors present evidence as to the general use
fulness and accuraes of the method as a dragnostie ud

UPPER EXTRIMITY

Postoperative (Anesthefrc) Paralysis of the Brachal
Plezus —hdwin G Clansen? (Univ ot Califorma) re
ports mne eases oeceurrmng i patients while on the
operatmg table

Abnormal positions (Fig 231) associated with com
plete relixation result m abnormal tenston on and
stretch of the brachial plesus The anatomte factors in

() Surcery 12 938 94° December 194
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volved are Iateral deviation and Iy perextension of the
head, the first rib, the clmele, the arch formed by the
corieoid process of the seipula and the tendon of the
pectorahis minor musele, and the avillary prommence of
the head of the humerus

Certam fundamental principles ave emphisized With

1 —Tosit on commonly used for ttoracc procedures which resulted

the patient in the Trendelenburg position and the
shoulder depressed the arm should be left at the pa
tients side When the arm 15 1bducted the head and
nect must be held n neutral position or adducted The
arm shonld never be abducted beyond 90 degrees under
anv ewrcumstances The arms must not be abdueted and
extended above the head when the patient 1s 1n the supimne



626 GENERAL SURGERY

or the prone position Shoulder braces must be adjusted
before the Trendelenburg position 15 assumed, they
should be well padded and adjustable 1n height as well
as m width Wide separation of the head and shoulders
must be avoided Movement of an anesthetized patient
must be attended by adequate personnel

The possibility of this unfortunate complication must
be Lept 1n mind by every member of the operating room
staff

Samuel Standard? (Montefiore Hosp , New Yorl City)
disensses a ease of lymphedema of the arm following

Fig 282 (left) —Arm nine years after mastectomy for carcinoma of breast.
Fig 288 (right) —Same patient 12 months after operation

radical mastectomy for carcinoma of the breast (Figs
932 and 233), mn which he excised an oval segment of
slin and deep faseia exposing bare muscles on the
medial aspect of the arm The skin of the chest wall
oppostte this segment and the deep faseia were meised,
exposing the serratus anterior and the s n edges of the

(3) Ann Surg 116 816820 December 1847
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arm and chest were sutured with interrupted silk The
arm was mmobilized agamnst the chest wall by a snug
bandage The postoperative course was uneventful The
patient now can attend to all her wants, her only hmita
tlon bemg that of abduction of the arm, which 1s loosely
chamed to the chest wall Adequate return lymphatie
flow from the arm evidently takes place through the
chest wall

A second operative method, with thus prinaple
mind 1s a plastiec procedure in which the flap could be
swung from the bach across the axilla and down the
arm This would supply the alternate route for venous
and Ivmphatic return without fixing the arm to the
chest

Shoulder —C Laird Wilson and G Lyman Duff3
(MeGall Univ ) made a pathologic study of degeneration
and rupture of the supraspinatus tendon which, with
the tendon of the long head of the biceps muscle, was
exammed n both shoulders mn an unselected series of
125 bodies

The average lengths of the supraspmatus tendons on
Loth sides were the same Normal growth accounts for
the 1ncrease m length observed from mfancy to adult
age A tear of the mnermost fibers of the tendon which
mcludes the joint capsule (rim rent) gives an apparent
Inerease 1n length of the tendon and oceurs most often
and 15 most severe, 1f bilateral, on the side which hag
had greater use, 1¢, the right side

The frequency of rupture of the supraspinatus tendon
inereases with the age of the group exammed The e
dence of complete rupture among 108 unselected bodies
over 30 was 222 per cent, and the average age was 65
The meidence of partial rupture among 74 unselected
bodleesomer 30 was 20 per cent and the average age
was 62

Complete rupture of the supraspinatus tendon oceurs

(3) Arch Surr 47121185 Ageust 1948
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or the prone position Shoulder braces must be adjusted
before the Trendelenburg position 1s assumed, they
should be well padded and adjustable 1 height as well
as m width Wide separation of the head and shoulders
must be avoided Movement of an anesthetized patient
must be attended by adequate personnel

The possibility of this unfortunate compheation must
be Lkept 1 mind by every member of the operating room
staff

Samuel Standard? (Montefiore Hosp , New York City)
discusses a case of lymphedema of the arm following

Fig 282 (Jeft) —Arm nine years after mastectomy for carcinomsa of breast.
Fig 288 (right) —Same patient 12 months after operation.
radical mastectomy for carcinoma of the breast (Figs
232 and 233), m which he excised an oval segment of
sk and deep fascra, exposing bare muscles on the
medial aspeet of the arm The skin of the chest wall
opposite this segment and the deep fascia were inesed,
exposing the serratus anterior and the slin edges of the

e
(3) Ann Bure 116 816 890 December 104°
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The degeneratne process occurrmg 1 the supraspina
tus tendon and the tendon of the long head of the biceps
musele probably oceurs 1 varving degrees n simlar
structures 1 other parts of the bodv This suggestion
1 supported by comparison of the 1 nown date concern
mg degeneration and rupture of the supraspiatus ten
don with the equinalent data regardmg rupture of the
tendinous ring of the intervertebrad dish

In 18 months, Gene D Caldwelr (MC, USA)
treated complete permanent acronuoclavielar disloca
tion by surgical arthrodesis m three soldiers Suffictent
time had elapsed at the time of this report to show re
sults m two of these cases

All three complained of paift, weal ness of the shoulder
wnder heavy stress and mnbibty to cirry a pack or nifle
because of pain meident to pressure of the pack strap or
nifle on the upwaird riding elavicle Tt was felt that to
render the soldier fit for full mlitary duts, the correc
tive treatment must fulfil three requirements (1) the
shoulder must be absolutelv stable under any stress,
(2) 1t must be pumnless under all conditions, and (3)
there must be ne serious mpawment of motion

Complete failure of fascial repair of the ligaments 1
the first patient prompted an attempt at surgical fusion
of the acromioclavieular jont This would certamly pro
duce absolute stabibty and elimmate paun and would

prabably not produce serious ympairinent of motion or
disability

Teconic —The aeromnoelavicular jownt 15 exsposed through
an antenior curved masion a flap beinz reflected posteriorly
to expose the distal end of the claviele and acromon All
arficular eartilage 1s pletel d fiom the opp
Jomnt surfaces and the raw bone surfaces are brought into
apposition and secured by a vitallum serew drven from the
tip of the aeromton through the acronmon and wito the cortex
ot the claviele Internal fixation 1s considered unnecessary to
mamtain complete immoMlization of the joint while fuston

(4% I Bone & Joint Sirg

633 4 Apnl 1943
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first on the side which hns been called on for greater
muscular use, and 1 bilateral rupture it 1s larger on that
side Therefore most unmilateral ruptures are on the
right side and 1 bilateral rupture the larger defect 1s
on the right side

Rupture of the tendon of the long head of the biceps
muscle ocenrred 1 74 pur eent of the bodies examined
It w1s alwavs assoeiated with complete or parhal rup
ture of the supraspmnatus tendon and erosion of the
articular cartilage of the head of the humerus Complete
or partial rupture of the supraspinatus tendon 15 much
the most frequent, 1f not the onh, eause of rapture of
the tendon of the long liead of the hiceps other than
severanee of the tendon by 2 penetrating wound After
rupture of the supraspmatus tendon the upper end of
the tendon of the long head of the bieeps musele fuses
with the capsule of the shoulder jomnt and 15 graduallh
oblhiterated while the lowe:r end becomes attached to the
bicipital groove

Weakening of the suptaspinatus tendon 1s a necessars
antecedent to ruptare When a strain 1s apphed through
the bones to 1 specimen consisting of scapult supri
spinatus muscle, tendon and humerus a normal supra
spinatus tendon does not rupture Rupture ocemrs i
stead m any other part of the svstem

A degeneratrve lesion of the snpraspinatus tendon 1
described which 1s characterized by alterations 1 tendon
structure, changes in 1ts stammng qualities inerease 1
the number of arterioles 1nd alterations at the nsertion
of the tendon These alterations need not all be present
m a given tendon but they mcrerse with age and may
all be present 1n high degiee Thev are especially con
spicuous 1n ruptured tendons It 15 coneluded that this
degenerative lesion 1s the cause of the weal emmg whieh
permits rupture of the supraspmatus tendon Simlar
degenerative changes are found in the tendon of the
long head of the biceps muscle
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Mernop ~—The bed must have a firm mattress with fracture
board between mattress and springs Both axllze are well
padded with cotton, and a posterior figure-of eight bandage ap
Phed to hold the shoulders back The patient 13 placed on the
back with a small pillow, 6 X 8 m, under the dorsal spine
The head of the bed 1s rmised A mushn bandage 4 1 wide
15 shpped under the figurc-of eight bandage at the mvelved
shoulder, pulled in, up and out and fastened to the head of
the bed An opiate or sleeping powder 15 given

The body tends to slip down in bed, especially when
the patient 15 asleep Traction of the body agamst the
countertraction of the bandage attached to the head of
the bed reduces the fracture and muntains 1t 1n position
If pressure m the axilla 15 uncomfortable, the patient
pushes up 1 bed and pressure 1s relieved If more trac
tion 13 necessary, a pulley can be fixed to the head of
the bed and a rope with weights attached passed through
the pulley and fastened to the shoulder loop The pa
tient 18 kept 1n bed three or five weeks, depending on
how soon healing takes place as shown by the X ray

Amm —Early mobihization of fractures of the upper
end of the humerus, recommended by Frank Brostrom 5

TECHNIC ——After reduction, the fractured extremity 15 sup
ported by an axillary pad, with the arm fixed to the side of
the body by a wide bandage eneirching the upper arm and
body, leaning the elbow free The wrist 18 supported by a cuff
suspended from the neck When 1 bed, the patient 1s placed
with the body at approvimately an angle of 35 degrees It 1s
mportant that the patient at no time be placed 1n the hom
zontal position

The day after the fracture, mild dry heat 1s applied to the
shoulder ‘elbow and hand without disturbing the bandage The
fourth day after appheation of heat the bandage 1s removed
with the patient 1n a stand P Loy Tiit of
the entive extrenmuty and shoulder 15 admmstered to releve
pamn and reduce swelling, and the forearm 1s gradually ex-
tended Followmg massage, the patient 1s mstructed to flex
the trunk bend the hnee on the nvolved side and permuit the
arm to fall forward completely relaxed <o that passive abdue
tion and forward flexion are secured The patient now moves

) Arch Sury 46 614 615 May 1043
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takes place Small bone chips are rased from the adjacent
clavicle and acromion and are pached in and around the
Jomt sarfaces

In the second case, internal fixation was obtained by
two Kirschner wires after the wvitalhum screw had
broken through the upper shelf of the acromion Im
mobilization was maintained for 11 and 9 weehs, re
spectively

In the first patient, scapulohumeral abduction was
lmmted at 80 degrees and total abduction at 165, the
second patient had a full free range of active and passive
motion of the shoulder 1n all planes Several factors ex
plamn limitation of abduetion present 1n the first patient
prolonged immobilization in abduction with resultant
periarticular fibrosis and adhesions, spur formation at
the tip of the acromion, imiting seapulohumeral abdue
tion, and failure of complete rotation of the scapula
hmiting total abduction A similar difficulty was noted
1n the normal shoulder Both patients
are symptom free and on full duty

V F Masters® (Berl hamsted) finds
the standard methods of treatment
of dislocated acr ! lar jounts
\ wanting and recommends using an
Esmarck tourmiquet as bandage m
congunetion with « shing This method
grves and mamtans full reduction and provides 2
perfect functional result (Fig 234)

Fred G Hodgson* (Atlanta, Ga ) deseribes traciion
treatment for fractured clavicles m patients confined to
bed with other injuries or shock and 1n young women
who wish aceurate reductron without deformuty or aper
ative scar No anesthetie 1s required for reduction, the
patient 18 comfortable and the wearing of a cumber
some brace or plaster cast 1s avorded

(5) Brit M 22 Jan
(1) South n( J 35 1079 1080 December 1942

Fig 234
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1 vorded The adhestse strp s attached po terorly and
Pt ed out over the spreader where 1t 1s dmaded and faced,
each half pa~ mg around the forearm without adhenng wnty,
a 1t eneircles the arm 1t reaches the tape po tenorly

The rope attached to the spreader 15 pa~eed throush the put
lev on the overhead extension arm ot the Balkn frame to
support the forearm From there 1t is pas ed through hnif

rroma—— ~— e e
- X -~ H

[ ' iouble pull ¥ traction method of humeral extension In fractures
T Loy me U showing applicati n a | julley a an em nt (1andage
apparatus ¢ g ar omitted) Loverne f ta k tall w jatert ani

es eol Rope travels irud qully Ytma Wikt rased
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the hody 1n ¢ errcular motion <o that pas 1ve erenmduction of
the shoulder oceur~ The range of moton at first 15 small and
~ gradually mereased Aftcr five fo seven davs netive motwon
gradually replaces passie motion Striet supersvivon of fhis
treatment 15 essential At the end of the trcatment the axillars
pad and the bodyv bandage are replaced Thicc or four weeks
later the abduction pad and the bandage are disearded and
the forearm cuff 4 weeh to 16 davs later At the end of four
weehs all aetive motion of the shoulder 15 encourazed Treat
ment s continued duly for two wechs, then three times 4
weeh for two wechs twiee o wech for three wechs and once 2
wech until satisfietory range of motion hns heen obtuned

Average number of treatments required i the eases
reported was 23 The range of motion s oraded 1
follows 025 poor 2530 fur, 5075 good, 75100
excellent In 97 cises the results obtuned were poor 1
G tur m 17 good in 32 excellent m 27 and undeter
mmned 1 15 Lael of co operition and fulure to report
biel for treitment accounted for most of the poor nd
undetermined 1esults

This method 15 tar supetior to the old method of long
immobilization because no elahorate equpment 1s neces
<1ty patients do not need to remaun m bed and are
comfortable almost from the stuit of ticatment, 1nd
pam 1s promptls reheved Later compheations, such 1S
stiff joints and tiaumatie arthritic changes are seldom
seen

In treatin, fraetures of the shaft of the humerus,
Donald W Smiths (Mamu Fla ) uses 1 double pulley
humeral adaptation of Russell traction

ProcEpUPE —The patient 1~ put to bed with the emergency
Thomas splint 1n place A Balkan frame 15 mstalled and 2
smele pullev attached to an overhead extension arm which 1>
adjusted to allow de 1red dearee of abduetion nnd fleuion The
usnal type of hand eage or spreider 1s apphed by adhesne
strips to the doreal and solar surfaces of the forearm A
spreader with one donble or two single pullevs attached 15 fast
encd to the anteeubital region by a felt sling or moleshan or
adhestve tape With tape the tender meditl 1spect of the arm

(6) Surgey 183 6 £ Janvary 1943
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weight descends Merely hfting the weight allows the
arm and splint to descend as the backrest 13 agan low-
ered No speeial equpment 18 required It s comfortable

Pig 236 —~Buperimposed parallelogram of forces OA equals that of the
suspended weight OB acting through double pulley system equals t
#uspended welght OA s portion of OA entering into parallelogram of forces
(4 4 being neutyalized by we ght of the arm and hand cage) OX resultant
forces 54 and OB lhes in axis of bumerus.
and adjusted with ease and no angle caleulations are
necessery No tilting of the bed s required, there 18 no
loss of traction caused by the elbow spreader strilung
the pulleys as there may be with the usual traction stand
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of the double pulley system at the elbow, then through a sm
gle pulley attached to the end of the Thomas splnt ard final
Iy through the other pulley at the elbow down to the weight
below In this way lateral traction and countertraction are
produced to mamtan humeral extension

The pulley arrangement 1s shown in Figure 235 Figure 236
shows & supertmposed parallelogram of forces wmith 04 ex
tendmg from the elbow toward the single overhead pullev
This force equals that of the suspended weight The force 0B,
from the elbow through the donble pulley system laterally,
equals twice the suspended weight When deducting the weight
of the forearm and hand cage, 1t 15 found that abont three
fourths of the suspending force OA has been neutralized, leav
g 04’ as the force ent 1nto the parallel of forees
acting at the elbow The resultant OX, shightly greater than
0B, 15 found to lie 1n the axis of the shaft of the humerus.

A 3 1b weight exerting its traction through the sin
gle overhead pulley will produce a 3 1b hft to support
the arm and hardware, and through the double pulley
system, 1t will produce shghtly more than a 6 1b exten
sion traction on the fracture site Arms requiring more
or less traction also require a correspondingly heavier or
lighter werght for therr support By using weights from
2 to 6 Ib, this system 1s therefore applicable to children
as well as museular adults To decrease or nerease the
1ift on the forearm, the overhead pulley may be sfted
out or 1n, thereby mereasmng or dimmishing the forees
mvolved in lateral traction A simpler method, however,
18 to loch the overhead pulley in the destred position by
a plug or clamp

A mushn shng may be fastened over the bars of the
Thomas splint to support the bumerus It may be neces
sary to support the sphnt with tape to the forearm or
with rope attached to or above the hand spreader

When adjustments are made, the outstanding ad
vantage of this system over other methods of extension
becomes apparent As the patient rises on the backrest
the nurse gently Lifts the end of the Thomas sphnt and
the rope travels through the system of pulleys as the
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possible lite complicition under this management, al
though no patients have yet mamfested anyv svmptoms

A rationale for active motion and loeal heat manage
ment 15 ndvanced chiefls on the following basis (1) The
elbow 15 anatomiealls 1 multiple jomnt with syvnchron
1zation of jomt surfrces essentinl to function (2) The
fractured fragments of the head of the radius are char
acteristically small and uncontrollable (3) Early actnve
motion permits these fragments to be moved across the
fixed uminjured artieular surfices of the elbow joint to
attan the position where miimal function 15 possible
(4) Use of local heat 1n the form of hot prchs permts
earls ehmnation of soft tissue reactron and lessens the
tendenev, frequently seen under comyventional manage
ment of caleification of soft tissues around the injured
Jomnt

W Russell MacAusland™ (Boston) recommends treat
g fractwres of the olecranon by longitudinal screw or

P 3

(left) —Transierse fra ture of olecranon with separation of
F fracments,

1”38 (r1 ht) —Same ca e Fixation of f agment with lon.itudimal screw
nal firation This sumple procedure offers certamn ad
rantages over the sufure methods in general use It
allows obtaming reduetion with areater accuracy and
msures better retention of the fragments Good function

2l recovery 15 established within the shortest possible
time

C) Amn Sur 1o 9 96 Auvust 1949
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Less supervision by the nursmg staff 1s requued There
15 no posterior angulition of the fraeture when the pa
tient 1s rarsed from the mittress for the usual nursmg
eare, the shing attached to the Thomas splint rises with
the extension svstem The patient may be readily trans
ferred from Thomas sphint emergenev triction and may
be safely transpotted to the roentgen department Thi
system 1s 2daptud to sl cletal traction by 1 wire through
the distal humetus or oleeranon or to modifiecations of
shin traction 15 advoeated by Blum and Butcher There
15 less foree exetted on the arm for corresponding amount
of ans traetion than m other multiple pullev systems
The single pulles force overhead 1s practically equal
1zed by the weight of the arm and hardware, while the
greater double pulley force corresponds with the desired
axis for humetal traction I'reedom of motion males
hospitalization inueh more bearable

Elbow —Imntediate letn ¢ Motion [reatment of Frac
tures of Head and \eck of the Radius —Smes of the
literature reveals that treitment of these fractures s
controversial with generally not too satisfactory results
James A Mason and Ned M Shuthiné (M C USA)
report 25 cases Scven patients were treated under con
ventional management with generally unsatisfactort
results The remmnmnin,. 18 were treated without fixation
with local heat ind early active motion Results 1s
measured by comparable periods of lospitalization
absence of compliations and estimated percentage of
function (95-100 per eent) were 2 distinet 1mprove
ment

The classification used hmits conclusions to be drawn
to Dmear transverse or commnuted fractures of the
head and neck of the radius with no or only mld dis
placement of the fragments Tnadequate follow up pre
cludes elimmation of post traumatic arthiris s 2

(6) Surg Gymec & Obst 76 7 17 7 Jume 1943
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ulna If possible, 1t 1s well to so direct the screw that 1t en
gages the distal cortex of the uina, thus providmng for perfect
fixaton (Figs 237 and 238) If a nail 1s used, 1t must be
suffierently long so that 1ts tip engages the cortical bone beyond
the bow of the ulna (Figs 239 and 240) The lateral expan
sions of the triceps tendon are sutured with interrupted
chromie eatgat

In commmnuted fractures, when the mamn fragments have
been alned the smaller ones are eastly fitted nto place In
the case of fractures of the olecranon associated with displace-
ment of both hones of the forearm the dislocation 1s first
reduced and then internal fixation of the ulnar fragments s
established

Following closure of the wound, the elbow 1s immobilized
at a nght angle A posterior plaster shell may be applied and
worn for a few days, but 1t 15 sufficient to use a tight bandage
and carry the arm m a shing Exereises of the fingers and
shoulder are started on the second day, the patieni squeezing
a rubber ball and abdneting the arm hourly Gentle motion
of the elbow, 1n flexion and extension, can usually be started
on the fourth or fifth day after redmction At this time hot
fomentations may be of help The screw or nal may be re
moved 1n about six months, but this 1s optional

Forearm —For the mangled forearm with bones shat
tered and which 13 extensively lacerated, David Brown®
(Sunderland) uses a method by which there 18 no dan
ger of eirculatory farlure doe to a tight plaster cast and

the wounds can be mspected without disturbing im
mobihization

TecrNIC —After the wound toilet 15 complete, a fine Kirsch
ner wire 13 inserted obhiquely across the back of the radial
border of the second metacarpal, about 1 1 proximal to the
head of the bone A second wire 1s put through the snb
cutaneous border of the mlna 3 1n distal to the tip of the
olecranon A large stirrup 18 attached to each wire An asais
tant now holds the arm suspended by the distal stirrup the
elbow 15 left at o nght angle The proximal stirrnp 1s allowed
to hang down belund the olecranon The weight of the arm
so suspended 18 enongh to produee full length, though aline
weent and Totations will need to be adjusted

While the arm 13 stll held suspended the stirrups are

() Brit. 3 J 245548 Ot 10 191
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Tecnnic —The operation 1s best earried out three to five
daye after mjury, when the sweling will have subsided
general anesthetie s admimstered and & tourmguet apphed.

A lonmtudinal ine1sion 18 made, beqnming 1 1n above the
tip of the olecranon and extending down to a pownt 1 1%
below the fracture eanity The ineision 15 earmed down to the
periostcum, and the skin and subcutancous tissues are re
tracted laterally to cxpose the fracture cavity Blood clots,
tabs of torn periosteum and detached spicules of bone are
removed The ends of the fragments are cleaned with pledgets

Fig 239 (left) —Comminuted fracture of olecranon with displacement
Fig ®40 (right) —Bame case five months after reduction with lonqitudinal

of ganze The forearm 1s extended and the replacement of the
fragments studied

The forearm 15 then flesed about 15 degrees, and & short
longitudinal mneision 1s made in the triceps tendon above the
tip of the olecranon A small dnll 15 inserted 1n the proximal
fragment, at the tip of the olecranon and forced through the
fragment mto the eenter of the fracture cavity The fragments
are approximated and held 1n position by a tenacnlum

A screw of suffierent length to fix the fragment to the ulnar
shaft 13 passed through the dnmll hole and threaded wnto the
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ulna. If possible, 1t 13 well to so direct the screw that 1t en
gages the distal cortex of the ulna, thus providing for perfect
fixahon (Tigs 237 and 238) If a nml s used, 1t must be
sufficiently Jong so that its tip engages the cortical bone beyond
the bow of the ulna (Figs 239 nnd 240) The lateral expan
sions of the tneeps tendon are sutured with interrupted
chromie eatgut

In comminuted fractures, when the mmn fragments have
been alined, the smaller ones are easily fitted into place In
the case of fractures of the olecranon assocrated with displace
ment of both bones of the forearm the dislocation 1s first
redueed and then internal fixation of the ulnar fragments 18
established

Following closure of the wound, the elbow 13 iammobilized
al a right angle A posterior plaster shell may be applied and
vorn for a few days, but 1t 13 sufficient to use a tight bandage
and carry the arm 1 a shng Lxercises of the fingers and
shoulder ‘are started on the second dny, the patient squeezing
a tubber ball and abdueting the arm hourly Gentle motion
of the elbow 1n flexion and extension, can usually be started
on the fourth or fifth day after reduction At this time hot
fomentations may be of help The serew or nal may be re
moved 1n ghout s1x months, but this 1s optional

Forearm —For the mangled forearm with bones shat
tered and which 15 extensively lacerated, David Browns$
(Sunderland) uses # method by which there 1s no dan
ger of exreulatory failure due to a tight plaster cast and

the wounds can be ing
ected without disturbing im
mobiizat;on r

ne’fECHmc ~—After the wound toilet 1s complete, a fine Kirsch
borawe 18 mserted obliquely across the back of the radial
eader gf the second metacarpal, about 1 1n_proximal to the
cutano he bone A second wire 13 put through the sub
o‘ecr:ous border of the ulna 3 m distal to the tip of the
tant nnun 4 large stirrup 15 attached to each wire An assis
elbow °‘V] holds the arm suspended by the distal stirrup, the
o hanlz ae £ at 2 nght angle The proximal stirrup 1s allowed
0 suyoero¥n behind the olecranon The weight of the arm,
ment pegde‘i' 18 enough to produce full length, though aline

ond rotations will need to he adjusted

e the arm 15 still held suspended the stirrups are

L
() Bt M 3 g 4o5 g ot 10 1042
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Srwr G e £

s

Fo o 41 toserior iew X e that the K rschner wire Shich tranafe 3 the
al does not 1t iere wtl m ¢ment of the thumb or perce a y of
metucary the extensor tendons
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connected b two plaster ropes, eaeh made of three 6 in
eellona bandages Further adjustment may be made while the
ropes ate drying These Topes are parallel to the forearm,
abont 2 1n from 1t and when drv eonvert the whole structure
mto 2 rmd sheleton sphint with fived skeletal traction Dress
g 1» completed with a laver of wool and a bandage whieh
enerrcles the side bars of the spint Addition of extra wool
anterioilv or posteriorly bined with firm bandaging, will
correet any tendency to backward or forward bow Funally, 2
removable anterior plaster cock up sphint may be bandaged
on to numobilize the fingers

When the patient returns to the ward the forearm 13 sus
pended vertically with the elbow at a right angle, and
aceuratels connterbalanced bv 2 werght (Fig 241) Thisis the
best position to allow swelling to subside and puts least stramn
on the splint Inspection of the wound or further surgreal
treatment can be carried out by removing the bandage which
holds the dreswing, and the arm need not be removed from
1ts suspended position during the process

Drrectly all active sepsis has disappeared, the wires
may be 1emoved and a plaster apphed, usually 1n two
or three weeks This needs emphasis sigee 1n absence of
defimte mdications, the disadvantages of sheletal trae
tion, such as wire track sepsis and delayed umon, wiil
outweigh advantages of this form of 1mmobilization

Wnist —Arthrodesis of the W rist with Grafts of Can
cellous Bone —Lerov C Abbott John B DeC M Daun
ders and Frederte C Bost? (Umv of Cabforma) de
seribe a procedure in which arthrodesis of the wrist 1s
done but the mechamsm of the radio ulnar and carpo
metaearpal joints 1s preserved therefore mamtaming as
far as possible the umits of action of the extremmts as a
whole The operation was performed 50 times 1n 48 cases
which meluded spastic paralvsis Volkmann’s ischemie
paralysis residual paralvsss of acute anterior poliomye
litis traumatie arthritis abstetric paralvsis injurtes to
peripheral nerves tuberculosts of the wrist and bilateral
deformity of the forearm The procedure 1s applicable
to adults and children, but 1t 15 wadvisable to operate

)

7 Beoe & Jomt Sur~ 4 853 898 October 1947
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Fg 043 —Post ror tew N fe that the R schn r wire Which transfixes the
roracarpa) dor pot € fere Wth n eme t of the Quwt or pe ce any of
the extensor tendons
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titons which separate the tendon shonths over the lower parts
of the radins and ulna This hgament and the periosteum are
mesed vertieally over Tister s tuberele The posterior aspeet
of the lower end of the radius 15 exposed subperinsteally, eare

adius

lap ?E}b‘ﬁf" cm{u{

Fig

4% —~Flapa are rafred and radiocarps] and Intercarpal Joints exposed
cartilage fs remo ed fr m rali carpal § 1t with o curvel goige

being taken to preserve as far as possible the tendon sheaths
of the extensor polliers longus «vtencores earpt radiahis longug
and brevis and extensor dimtornm commumis These sheaths
are retracted to the radial and ulnar sides to expose the doraal
aspect of the radiocarpal and mterearpal Joints The posterior
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on children under 12 because of insufficient bone de
velopment There was only one famlure, in an adult in
whom fusion did not oceur

Cancellous bone 18 more rapidly revascularzed and
revitalized by living bone than cortical bone It 15 plastie
and especially adaptable in arthrodesis of the wrist In
addition, the risk of complications 1s greater when grafts
are taken from the tibia, fractures of this bone at the
site of removal of the graft are not infrequent and mav
oceur even after six months

Tecav1c —To expedite the procedure, 1t 13 best to remove
the bone from the 1hum 23 the first step and then to proceed
with fusion of the wnst In this way the transfer of mstrn
ments from one woupd to the other 13 avoided At humes an
agsistant may remove the graft while the snrgeon exposes the
wnist jownt

The antenor part of the ibum 1 exposed by an inesion
through the shim and subcutancous tissue along the lateral
margin of 1ts crest At the junction of the external oblique
muscle above and the tensor fascia femons and glntens medius
below, the periosteum 1s incised and elevated medially and
laterally, care bemng taken to stay as close to the bone a3
possible to avord bleed In chld the techme 13 modified
s0 as to disturb as Lftle as possible the epiphyseal cartilage
which nims the crest The ipaision through the penosteum 15
made along the lateral border of the erest, the gluter are
reflected laterally, and the cartilaginons portion of the erest
15 1mersed along 1ts junction with the bone, and 1s yaised up
ward and medially By thus method the cartilage 1s not sepa
rated from the muscwlature of the truuk, and most of the
blood supply 15 preserved When the cartilage 15 completely
elevated, the upper part of the medral surface of the ala or
Mige fossa 1s exposed The grafts are removed with an osteo
tome held parallel to the crest Then the periosteal attach
ments of the museles of the trunk and thigh are firmly sutured
together over the iiac erest with interrupted figure-of eight
sutures of no 1 braded silh

On the wrist, a blood pressure cuff 1s used as tonrmiquet
A straight or preferably curvilinear, meision 13 made over the
pastenior aspect of the wnist with its center over the dorsal
tubercle of Lister Retraction of the shin and subentaneous
tassue expo es the dorsal carpal hgament and the fibrous par
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wrist band (1) shiffened <o as not to buckle and padded <o 1s
not to 1mpede eirculation The finger piece conssts of a meta
earpal strap (2) to winch four finger cots (3) with adjustable
elastic tapes (4) are tred The metacarpal strap 13 suspended

Fim 243

1 turn by elastie traction to the prvot prece {5) This piece 15
tied to an attachment (6) on the wrst band Inereasing ten
sion between prvot piece and wnst band ean balance the
antagonistie action of the flexor muscles \ separate slip (7)
for the attachment of the thumb cot on either side 2llows use
of the sphint on erther hand

The familiar metal coch up splint usually has a volar
wrist piece with a termimal sapport which fits into the
palm Tt ean be attached, 1f necessarv, to this type of
splint for added support The elashic varietv, however,
permits greater use of the hand

Hand —There 15 a nuddle palmar septum extending
from the under surface of flexor tendons of the midfinger
to the middle metacarpal bone which divides the palmar
concavity nto thenar and midpalmar spaces This sep
{um 1s 4 constant finding and T Edward Flynns (Bos
ton) demonstrated 1t m each of 100 dissections Chnical
evidence shows that the mddle palmu Septum 1s a
defimte barrier 1n preventing spread of infection from
one deep faseial space to another Tn only 2 of 100 eases

) “wgery 141341401 IV 1933
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Irgament of the radiocarpal joint 1s ineised horizontally along
the lower margin of the radins The wrist 15 then held 1
palmar flexion while the eartilage 13 removed with a speaal
gouge from the lower end of the radius and the upper surfaces
of the navicular and lunate bones The interearpal and the
transverse mnterearpal jownts are exposed en masse by turmng
distally, with the aid of an osteotome, 2 eurved flap, consisting
of the fibrous capsule of these joints together with a thin
section of cortex from the posterior surfaces of the navicnlar,
lunate and eapitate bones In adults, a thin flap of bone from
the dorsal aspect of the radius 1s then cut and turned up with
an osteotome (Fig 242) In eluldren, aftcr simlar exposure of
the joints, o horzontal cut 15 made on the articular surface
of the lower end of the radius into which the grafts are
eventoally fitted, thus avording mjury to the epiphyseal line
ith & curet and sharp kmife, the cartilage is removed from
the mfenor surfaces of the navicular, lunate, capitate and if
readily accessible, the surface of the les-er multangular The
spaces between the denuded surfaces of the earpal bones and
the lower end of the radius are packed with chips of cancel
lous bone ard broad, phable sections of the hone are placed
over the entire posterior aspeet of the radiocarpal, mtercarpal
and transverse interearpal joints Fixation of these grafts 1s
secured by first tuching their upper nnd lower borders be
neath the bases of the bone flps raised from the carpus and
radwus, and later securing them by dorsal flexion of the wrst

The wound 1s closed by silk sutures which approximate the
margins of the bone flaps, the perosteum on the lower end
of the radius and the lignments A plaster of pans east 1s
apphed from the upper arm to the tips of the fingers and the
thumb, with the elbow at right angle and the forearm in mud
pronation The wrist 18 fixed i 10 fo 15 degrees of dorsal
flexion, while the joints of thumb and fingers are moderately
flexed The cast 1s carefully molded about wmst and palmar
surfaces of the hand and fingers, and 14 eut over the bach of
wrist 1nd forearm to allow for swelling After three weeks, a
second short plaster cast, extending from just below the elbow
to the metacarpophalangeal joints 1s applied The position of
the w11t 18 checked carefully at this time

Harold Elliot? (R C AMC ) deseribes an easily made
drop wrist sphnt

ApparaTus —This consists of o separate and adjustable

(9y Canad M A J 47 863 October 1942
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finger occurred wn 6 per cent, with spread of infection
to the ulnar bursa n half the cases, or 3 per cent of the
entire series, and to the radial bursn from the ulnar bursa
1n 2 per cent of the entire series The pronator quadratus
space 1 the wrist was involved in three patients and
the mterflexor space 1n the forearm in 3 per cent of the
entire series Average stay in hospital was 199 days

Results were generally poor 47 per cent were in
group 1, bad, 20 per cent m group 2, fair, and 33 per
cent 1 group 3, best Results are no better than those
reported 30 years ago and by others

The greatest hope for improvement in results lies
1 the early treatment of suppurative tenosynowitis and
proper observation of wounds of the fingers Extreme
care not to change bacterial flora from a single strain to
amixed infection 1s of great importance Incisions shonld
be adequate to drain every pus pocl et Rubber tissue
drains may be used but are usually discarded mn 24 to
48 hours Sulfonamdes, with sulfadirzine in particular,
when used early, parenterally and locally, are of real
1alue i decreasing meidence of severe complications

After operation, the hand should be elevated on n
pillow to aid dramnage Active motions shonld be avoided
until infection subsides The hand should be placed 1n
an alummum splint 1 a position of function Dress
ngs and soaks are performed with strict asepsis With
tendon slough but 1n absence of osteomyelitis or septie
arthritis, mampulation of the fingers 15 performed to
Drevent adhesions and permnt future tendon grafting
T}(;e patient should be hospitalized until mfection sub
sides

Fractures of Metacar pals Dzclusive of the Thumb —
Richey I Waugh and G P Ferrazzano? (US Marme
Hosp Boston) deseribe a new method of treatment
}vhxch they have used 1 22 cases of shaft and so called
“Inucl le” fractures Results were excellent 1 14, satis

) Am J Burz 69 186 194 February 1943
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finger occurred 1n G per cent, with spread of infection
to the ulnar bursa 1n half the cases, or 3 per cent of the
entire series, and to the radial bursa from the ulnar bursn
1 2 per cent of the entire series The pronator quadratus
space 1 the wrnist was involved mn three patients and
the mterflexor space 1n the forearm 1n 3 per cent of the
entire serzes Average stay an hospital was 199 days

Results were generally poor 47 per cent were n
group 1, bad, 20 per cent mn group 2, fair, and 33 per
cent 1n group 3, best Results are no better than those
reported 30 years ago and by others

The greatest hope for mmprovement in results lies
1n the early treatment of suppurative tenosynovitis and
proper observation of wounds of the fingers Lxtreme
care not to change bacterial flora from 1 single strain to
amzed mfection 1s of great :mportance Incisions should
be adequate to drain every pus pochet Rubber tissue
dramns may be used but are usually disearded 1n 24 to
48 hours Sulfonamides, with sulfadiizine 1 particular,
when used early, parenterally and locally, are of real
value n decreasing ineidence of severe complications

After operation, the hand should be elevated on a
pillow to md dramnage Active motions should be avorded
untill infection subsides The hand should be placed m
an alummum splhint in a position of funetion Dress
mgs and soaks are performed with strict 1sepsis With
tendon slough but 1 absence of osteomyehtis or septic
arthritis, mamipulation of the fingers 15 performed to
prevent adhesions and permut future tendon grafting
T}ée patient should be hospitalized until infection sub
sides

Fractures of Metacar pals Czcluswe of the Thumb —
Richey L Wangh and G P Ferrazzano2 (US Marine
Hosp Boston) deseribe a new method of treatment
:vhxeh they have used 1 22 cases of shaft 1nd so called
‘Inuckle” fractures Results were excellent 14, satis

—_—
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factory m 7 and poor mn 1 The basis of treatment 1s
early correction of the primary anatomie deformity of
the fractmie 1nd ngid fixation ot the fragments, with

FRACIURES OF METACARPALS

I Countertraction
(weight of forearm)

MOTIONS OF METACARPOPEALANGEAL JOINT
Flexion Ext nsf » Flex n

s

\7

Yo Latere} Notio
Metacarpal Rotat ¢
Wotion
Al Dir ctions Tith Proximsl Ph leax

Taut Collater:
Ligements

(T n es loteross us muscles) Angul tion Malnteined
Extonslon (p yuxey ooll teral ligsmeats) N Control Distal F agment
intercs sou wmuscl s} Dir ot Control Distal Fragment'
011 teral lgments) R4 t4 u by Dlatre 1 n and
v L8 F reos

Ploton {3 1%

Fig 244 (top)
Fig 45 (bottom)
the hand 1n position of grasp (optimal function) but
with all metacarpophalingeal and interphalangeal joints
free during the period of immobilization
Teornic —To reduce the fiaeture the forearm 1s suspended
vertieally with the hand grasping a small trapeze (Fig 244)
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The phalanges fleved over the small evinder of the trapeze
prodace the traction, wnd weight of forearn and arm the
countertraction forces. The flexed prouumal phalanx relaxes
the intero cous muscles and tightens colinteral hgaments (Fig
245} and svnowia (cap

<ule) of the wmetacar
pophalangenl jomnt, al
lowmg positive control
of the distal fragment
of the fractured meta
earpa) The actual reduc
tion 15 effected by com
pression by the surgeon

left index finger and
thumb (Fig 244) Pree
cure 15 applied over the
flexed proxmmal interphalangeal jont, and counterpre-sure
over the dorsum (the «ite of the dorsally bowed metacarpal
framments)

Tind fixation 15 secured by a Kirschner or VMathews wire
about 2% m long nserted transver<elv as a_ pimion” through
the distal ends (heads) of the fractured and adjacent one or
two metacarpals (Fig 246) “ovoeain =olution 13 used 4t the

Cork Capped Drver £ad 7 te D wing with Naad
£ Prejoctisg B 3P ttiee fEremp
LET TN

Y

7 terDe 1 sorlied
I corporating Cork ever PY [,
0 i Ferition f Pxtewsies

(o
VIR =y

=
Fig 247

<ite of nserhon of the wire and betwien the heads of the
fractured and adjacent metacarpals
A light plaster of pars or starch handage, meorporating
ﬂhﬁmall cork capped over the % 1n wire protrnding through
; e skin at site of msertion 1s applied to the hand and dstal
alf of the forearm The fingers are not encased m the cast
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-

14
/

Fi~ 48 (top left) —Base of flap A is eqial to about onehalf the width
of two fingers and 15 1n 1 e W th Webs of oth r finvers in le gth 1s one hall
to onethitd th distance to crease of first interphalangeal soint A hitle fat
s left on under surface to insure zood blood supply Zigzag incision exten:
one th 1d 1o one half way across ea b tinver transverse portions being thron~h
creases of iterphalange 1 jonts On e Bnver are two flape ¥ wh ch
prevent straight line of unlon betw en graft and skin o! ﬁnger fars ¥ ¥ o2
other fi =e serve same puUrpost
Fig °49 (top neht) —Base of flap B i3 at level o! knuckles and extehds
oneball to twothirds the ditan e to first interphalangeal joint On
ﬁngev are separated t  &traicht jncision comtinved deeply unzu
Engers are teparated with ca e to avod inmury to x and
) (bottom) " Operation completed 4 paimar fap B doreil fap
s on ring tnger ¥ faps on middle fnger S ekin gralts
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be tahen from the thigh uw ing the Blur suction box or the
Padzett dermatome \ patterm may be obtaned by pre< i a
piece of fine mesh gauze agamst the sule of the finger and
cutting out the portion which 1< blood stuned The shin graft
15 cut to this shape It 15 <ometunes 1 1er not to eut notches
for the \ and Y flaps until after the graft has been partially
sutured 1 place If a full thickness graft 1s used, even pre-sure
on the jraft and perfeet immobnlization arc essential as these
grafts are lews likelv to take than the <pht graft Figure 250
shows dispo ition of flaps and grafts

The fingers are dressed with several layers of gauze
between them, bandaged together snugly and name
bilized with 2 hight wood splint extending from finger
tips to the elbow The dressings 1re hept wet with borie
2eid solution the first three davs Unless there 1s ew1
dence of infection dressings are not changed for 7 to 10
davs Splinting 1s usually continued for another weel
It 15 wise to obeerve the fingers twice a week for at least
a month for anv sign of beginmng contracture, 1f noted,
an extension splint 15 applied 1mmediately The desirable
tume for operation 1s during the third vear of hfe

LOWLR LXTREMITY

Hip—W Eugene Wolcott? (Green Bav, Wis) used
the mjection method to studs the evolution of the circu
lation 1n the developing femoral head and nech The
ossifying center m the head of the femur n mnfants and
children recerves 1ts blood supply from the wvisceral
capsule vessels which arise from the median eircumflex
artery The ligamentum teres vessels do not enter the
bead of the femur 1n children, nor do they contribute to
the nourishment of the growing femoral head, except
flblr small vessels which accompany the fibrous tissue at

e implantation of the ligamentum teres 1nto the fovea

{*) Surz Gynec & Obst. 77 6168 July 1043
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area The anastomosis between the ligamentum teres
~essels, the eapsular arteries and the nutrient artery of
the shaft does not tahe place untal the ossification of the
head of the femur 1s practically, 1f not entirely, com
plete, at which time the vessels of the three systems
unite by penetrating the thinned out cartilage area at
the fovea, thus establishing the anastomosis The hga
mentum teres cireulation 15 a closed circulation 1n 5o far
as the femoral Lead 1s concerned until such an anastomo
sis tal es place

Aseptic necrosis of the head of the femur occurs less
often 1f the transcervical fracture 1s 1mmediatelv and
accurately reduced and adequately ammobilized

In esperiments on dogs carried out by Edward L
Compere (Chicago) and George Wallaced (Rochester,
\lnn } neerosis with collapse of the weight bearing por
tion of the cortex of the head occurred i two of six
animals following accurate reduction of the fracture and
pinnmg of the fragments, although the fracture united
In these two dogs the head of the femur may have been
viable when umon occurred, but, with partially depleted
blood supplv the mimimal tranmas of continned use and
weight bearing may bave resulted 1 neerosis and disin
tegration

The prognosis for survival of the head of the femur 15
defimtely less satisfactorv if reduction of the fracture
15 not anatomically correct or if pinning of the frag
ments 1s not adequate for complete :mmobihzation

Death of the head of the femur when the fracture
was neither reduced nor immobilized was found to oceur
1 9 of 12 hups studied It 1s possible that weight bearmg
aetinity and frichion between the fragments may have
ruptured blood vessels that were left intact after frac
ture mm a portion of the posterior capsule However,
this theory does not explain the difference 1n mncidence

(9) J Bome & Joint Surg 4 831 841 October 1942
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of necrosis 1n cases 1 which the head was pinned with
out mecurate reduction and in those 1 which the head
was ptnned 1 an anatomically correet position

Paul H Harmon! (Sayre, Pa ) reports the late results
(about 18 months) of forcign body cup arthroplasty of
the hp an osteo-arthritis, a plastic methacrylate cup
(Ineste, plexiglas, ete ) bemg used Of 16 lips (13 cases),

Petrachns

eomr Fi0ca”_ ¥
1ate and gister

Fig  1—Inciston and precapsular dissection in exposure of movable
osteo arthritic hip
the results were excellent n 10, good 1m 3 and poor in
3 Viewed 1n retrospect, two of the three cases with poor
results were errors m selection
Plastie cups are totally transparent to roentgen rays,
50 that osseous changes 1n the hips can be visualized
The material appears to be well tolerated, 1ts further
Use seems to be warranted n this and other conditions
:lllgv:nch hip jount arthroplasty 1s indicated More time
Xpertence will be required to determine if less pau_xl

(1) Surg Gynec & Obst 6 34736 March 1043 !
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area The anastomosis between the lizamentum teres
vessels, the eapsular arteries and the nutrient artery of
the shaft does not take place until the ossification of the
head of the femur 1s practically, 1f not entirely, com
plete, at which time the vessels of the three systems
umte by penetrating the thinned out cartilage area at
the fovea, thus establishing the anastomosis The liga
mentum teres errculation 1s a closed circulation m so far
as the femoral Lead 1s concerned until such an anastomo
s1s tal es place

Aseplic necrosis of the head of the femur occurs less
often 1f the transcervical fracture 15 immediatelv and
aceurately reduced and adequately immobilized

In esperiments on dogs carried out by Edward L
Compere (Chicage) and George Walace? (Rochester,
Minn ) necrosis with collapse of the weight bearing por
tion of the cortex of the head oceurred in two of sis
animals following aceurate reduction of the fracture and
pinming of the fragments, although the fracture umted
In these two dogs the head of the femur may have been
viable when umon occurred, but, with partially depleted
blood supply the mimmal traumas of continued use and
werght bearing may have resulted in necrosis and disin
tegration

The prognosis for survival of the head of the femur 13
definitely less satisfactory 1f reduction of the fracture
1 not anatormeally eorrect or if pming of the frag
ments 15 not adequate for complete immobilization

Death of the head of the femur when the fracture
was neither reduced nor immobilized was found to occur
1 § of 12 hips studied It 1s possible that weight bearing
activity and frietion between the fragments may have
ruptured blood vessels that were left intact after frae
ture 1 a portion of the posterior capsule However
this theory does not explain the difference m meidence

(9) J Bone & Joint Surz 4 831841 October 1942
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of necross n cases in which the head was pinned with
out accurate reduction and in those i which the head
was pinned 1n an anatomically correct position

Paul H Harmon! (Sayre, Pa ) reports the late results
(about 18 months) of foresgn body cup arthroplasty of
the hp m osteo arthritis, a plastic methaerylate cup
(lueste, plexiglas, ete ) being used Of 16 hips (13 cases),

P teschng

RO <
JUPR DA TEY it

Fig 51 —Incision end precapsular dissection in exposure of mavable
osteo-arthritic hip
the results were excellent in 10, good 1n 3 and poor tn
3 Viewed im retrospect two of the three cases with poor
results were errors in selection
Plastic cups are totally transparent to roentgen rays,
fro that osseous changes 1n the hips can be visualized
he material appears to be well tolerated, its further
use seems to be warranted 1n this and other conditions
;n (;Vhlch hip jomnt arthroplasty s indicated More time
nd expenience will be required to determine 1f less pain

() Burc Gynec & Obst 76 347365 March 1943 rd
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1s experienced with a plastic eup arthroplasty than with
a metallie cup arthroplasty Present experience points to
the affirmative

A simplified operatnine technic 1s described which 1s
applicable m the presence of 2 movable up (Fig 251-
253) According to this modifieation 1t 1s necessary to
reshape only the femoral head when 2 swutable fit 15
alrendy present between the exterior of the cup and the
qcetrbulum, and the amount of muscle detachment from

Cap ule cut_amzove;

Fi» 5 —Dislocation and trmming of enlarged and irrewular osteo arthntic
femoral head

the 1lium 15 reduced to a mmmum It 1s recommended
that the up jomnt capsule be closed with interrupted
stitches of suitable material

Smaller cups of the same materal are applicable m
arthroplasty of the temporomandibular and metacarpo
phalangeal jomts

Armin Iiem, Robert J Joplm and John A Reidy3
surveved the records of 32 patients with shpping of the
capital femoral eptphysis in 39 nps These patients had

() Arch Surc 4 681686 May 194
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been g1ven treatment for this condition at Massachusetts
Genernl Hospital during the last ten jears

In thiee cases of marhed shpping m which osteotomy
was done at a pomnt cistal to the site of the deformity,
1, distal to the epiphyseal plate, results were uniformly
poor Therefore this method should be discarded

The present treatment, arthrotomy of the Inp jomt,
reposition of the displaced epiphysis on the nech and

Retractor
i acctabulum

Capped head
replaced in
acetabulum

Trithmed hea =
covered with cup

Fiv 53 -—Cappin~ the trimmed head and replacement into acetabulum
(Harmon p 655 )

fixation by a three flanged nail, followed postoperatively
by traction and the wearmmg of nonweight bearing
splints should be continued for patients with marked
slipping of the epiphvsis The group thus treated showed
Inp function 76 8§ per cent of normal

Lateial naihng m situ, without arthrotomy and with
out eorrection of the early deformity, 15 the best method
of treatment for patients with mimmal shipping of the
epiphias and this despite good results obtamned from
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drilhng and traction The authors have seen two hips
with mimimal ships left untreated, except for use of non
weight bearing splints, contmue to shp to a marked de
gree Since drilling and traction do not 1mmobihize the
epiphysis anv more than a nonweight bearmg splint,
they advocate lateral nailing m situ This demands no
more shill of the snigeon and entails no more rish on the
part of the patient than does the drilling operation It
has afforded the most gratifymng results, averaging 948
per cent of normal hip function Drilling and traction
average only 87 6 per cent

The authors stress the importance of diagnosing the
condition early, while the shp 1s still mimmal, of obtam
ng early fixation with lateral nailing 1n situ, of mobiliz
1ng the hip early after operation and of recognizing early
a possible shp 1 the contralateral p

W K West? (Oklaboma City) finds that treatment
of shpped upper femoral epiphyses 1s far from satisfac
tory The methods used by various orthopedic surgeons
are usually better smted to earlv than to advanced
cases In early cases the econdition 1s best treated by
sumple fixation and protection either by plaster or by
the Thomas caliper walking splint In those 1n which
there 1s a freely movable head, 1t 1s safe to give an an
esthetic, and manipulation can be done without danger
of damaging the head N

When umon has taken place, but the deformits 1s not
to0 great, sumple osteotomy with a large wood carver’s
chisel through the epiphyseal lmne, followed by proper
protection, 1s the method of chozce

Skeletal traction prior to open reduction certamnly
has 1ts place Smuth Petersen nails may be used by ex
perienced orthopedic surgeons, but never by the mex
perienced There 15 1n addition danger of damage to
the necrotic head, even though the operation has begn

(») South M J 351082 1085 December 1940
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done expertly Arthroplasties in these cases should be
done rarely because of the shortening of the leg, n
stability and possibibty of a permanently pamnful hip
Wilbur B McEKibbin3 (Seattle) describes an ambu
latory method of treatment for sntertrochanteric frac
tures of the femur m which fixation of the fragments 13
secured through the closed nsertion of four pins
Tecanic —Two pins pass withm the neck into the head of

the femur and are firmly umted with two passing at a con
verging angle through the upper end of the distal fragment

Flz 251 —Anteroposterior view of fixation 1n place Dotted lne represents
Iofbal plaster fint applied Long clamp s on the t o distal pns and the
ott one on the two prox mal ones This unit s later incorporated fn a
Plaster cast to the thigh
This umt creates a sohd bridge across the fractured area and
g1ves complete fixation 1n any type of intertrochanterie frac-
ture The patient 1s not confined and may move about 1n bed
wnmediately after operation and be up in a chair, the more
active patient being about on erutches m a few days
fter the pins are introduced stemle dry dressmgs are
placed over them and a layer of sheet wadding 15 apphed
about the thigh followed by a nmumber of turns of plaster
which embrace the pins and firmly and smoothly press the
soft tissues along the pins toward the shaft To unite the Ppins

(3) Surg Gynec & Obt 6 343246 March 1943
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more firmly than 1s possible with plaster alone two flat
{:xeces of metal bar, which hove been dnlled so that they may
e tightened together by serens or bolts, are used as 2 elamp
over the pins A clamp 15 placed abont cach set of pins, made
snug agamst the plaster and tightened (Fig 254) 7he clamps
and pins are umted by plaster and ncorporated in a hght
east to the thigh, 1ts estent bemng such that free motion of the
hip and hnee 1s possxb]c {Fiz "56) The pins are left i untit
solid umen at the site of fracture has been accomplt hed

Harker &
of thghat

L
perineal po t

Topured e
abdlcted and
PO&I! N to mantan
reduction — —.

twelve

N 1
wf\:s tl‘zmtr at heel
than myured leg whp

Fig ~View from abo e 1 h n lateral xvay films are taken Marker ehown
18 used as guide fo nsert on of first pn vhe anteroposterior view 1 tahen.
(Mol <K bbin abo o e)

Bernard B Larsen* (Western Reserve Lmv ) has
wnserted the Smuth Petersen nail without wutal shin
wmersion 1 over 60 cases with satisfactory results The
small amount of anesthesta requred (40 50 mg novo
eamn ntraspinally) the shortness of the procedure and
absence of blood loss decrease the possibihity of shoek
n these patients who are usually old The danger of
mfection 15 mnimal

(4) Surg Gymec & Obst 77 18719° Auguet 1943
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Tecnic —Reduction of the fractured Inp by the Ledbetter
manenver 15 venified by an anteroposterior and a lateral roent-
genogram, and the leg 15 held by an asuistant 1n marhed 1
ternal rotation and moderate abduction The site of operation
15 prepared wath an antiseptie, and a cloth wet with bichlorde
solution 1s placed over the field and left 1 place during the
entire procedure The usual draping 1s done after this cloth 13
m place n

A simple instrument, consisting of a Stemmmann pin, a smal
caliber trochar and a block of steel with three parallel holes
drlled through 1t, one the drameter of the trochar and two
the aiameter of the Steinmann prn, 1s nsed The centers of the
Intter two holes are 4 i and e 1n fiom the center of the
hole having the diam
eter of the trochar In
extra large bones, the
holes farthest apart
and 1 all other cases
the holes closest to
gether are wused A
towel chp 15 placed
deeply mto the antero
Interal aspect of the
thigh, and the belly
of the vastus lateralis
musele 15 pulled for
ward This makes the
shaft of the femur
Just distal to the
trochanter which 1s
the optimal location
for the nail more
easily palpable and . « fuat Patient 1
Moot T e e T e T e etk (e
through which to operate The Steinmann pin used as a probe
18 thrust through the shin and along the mddle of the antertor
portion of the nech of the femur A chuck handle 15 used to
mike handling of the pin easer The pomnt of the pin 1s
Dushed hard agawst the head of the femm when 1ts resistanee
s met Fluoroscopre visnahization makes 1t extremely simple
If the operation 15 done blindlv, an anteroposterror roent
genogram 1s taken at this pomt to be sure that the pm 1s
properly placed This P 1s grooved ewch 34 i so that
the length of Smuth Petersen nail whiech will later be re-

e

a1 heen
69)
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quired can be computed easily on evxamination of the roent
genogram The steel gmde bloch 1s now threaded on the
pin up to the skin and so placed that the hole for the trochar
lies directly posterior The trochar 1s placed through this
hole and thrust through the skin and hard agamnst the shaft
of the femur The obturator of the trochar 1s hit sharply so
as to dent the femoral shaft, and 1s then removed

A gmde wire for the Smith Petersen nal, which 1s 10% 1
long and %2 1n 1n diameter, 1s threaded through the trochar
and dnlled nto place 1f the fluoroscope 1s used If not, the
wire 15 drilled 1n 2 1n and then pounded into 1ts proper
posttion The gwde mnstrument 15 removed leaving the gmde
wire 1 place

If the fluoroscope was used, the length of the Smith Petersen
nail needed 13 determmed by plaemng another 10% m wire
alongside the inserted gmde wire with the tip agamst the shaft
of the femur The difference 1n the apparent length of the two
wires 15 the proper length of naml to be nsed A small shin
1eision 1s made along the guirde wire, just large enough fo
admit the Smuth Petersen nail, which 1s threaded over the
gude wire and driven home There 13 no bleeding The guide
v]m‘e 1s removed and the inesion closed with a single shin
chp

For years, the stafft of Davis Hospital, Statesville,
N C, has treated wnfertrochanteric fractures wn the
aged with a combination of a Smith Petersen nail m
serted nto the neck of the femur and an angle bar to
maintain the proper relationship between the neeh and
the shaft of the femur and prevent shortening of the
leg In patients of almost any age whose general phy s1eal
condztion 1s fairly good umion 18 often obtamed and the
patient can walk azamn almost as well as before mjury
The great advantage of this treatment 1s that the patient
can move about m bed sit up move the foot and Inee
and be placed 1 a wheel charr soon after operation 1f
necessary This has a profound influence on the patient’s
chances of recovery .Another factor 15 the economic
aspect The patient remains i the hosprtal onlv 4 short

time
(4) Bouth Med & Sur~ 104 665 686 December 1949
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The tissues of these patients bear metal much better
and healing 1s usually far more prompt and satisfac
tory than would be expected by one who has not tried
the method In the very aged, pentothal 1s the best an-
esthetic, as 1t apparently does not disturb them in the
least Any drug that lowers or raises the blood pressure
or affects the patient adversely should be avorded

Snapmng Hip —Howard Dudgeon, Jr,5 reports six
cases, all 1 young males The ineidence was 1 m 650
admssions to the orthopedic service of the Station Hos
pital, Camp Bowie, Tex

There 1s some question as to the etiology of this con-
dition Dudgeon considers 1t due to trauma to the 1ho-
tibial tract or the tensor fasciae femors, and possibly
the msertion of the gluteus medms muscle However,
most cases follow injury to the iliotibial tract alone
After a vertical tear 1n the tract m the region of the
Sreater trochanter, the healed scar forms a hard ridge
which whips back and forth over the greater trochanter
with each step The patient complams of snapping, which
he can feel and occasionally hear There may or may
10t be pamn If present 1t 1s always 1n the regron of the
reater irochanter and may be referred down the an-
terolateral aspect of the thigh to the knee There 15 a
palpable cord whipping over the greater trochanter and
Oceasionally seen to jump under the skin durmg locomo
tion The correetion 1s surgical 1if pamn and disabhihity
are present

Operation should be done under local anesthesia, as
the tense band 15 found with diffienlty 1f the muscles
are fully relaxed by mhalation anesthesia The techmie
used 15 that deseribed by Camphbell
th;h:cnme ——An meision 1s made m line mith the junction of

clutens medins and tensor faseae femoris muscles to the
gl;;le;mr border of the greater trochanter 1t 1s then contin
istally 1 the longitadmal axis of the thigh for 4 1n

(8) Am. J Surg 59 496 500 March 1948



664 GEMERAL SURGERY

When the tliotibial band 1s mesed a defimte, thichened strip
may be palpated on 1its posterior inner surface Ths portion
15 disseeted up to the trochanter, formmng a flap 3 to 4 m
long The distal end of the tensor faseia femoris 1s then freed
The distal half of the faseral flap 15 cut off, and the remainng
faseaal flap 1s transferred anterior to the greater trochanter,
sutured to the fascia on the anterolateral aspect of the thigh
and fixed by chromee sutures

The leg 1s not ymmobihzed 1n a cast as was formerly the
practiee, but 1 snug, tight dressing 18 apphed to prevent any
postoperative oozing It 1s 1 good 1dea to use a soft rubber
dram for a few davs ws there 15 a large area of skin that has
been undermmed Lxerase should be started as soon as the
wound has healed

Two patients were operated on successfully, one anaits
operation, another was advised to have surgery but re
fused 1t and no operation was indieated in two

Thigh —Pulmonuy eomplieations are more frequent
i thigh amputations than min anv other field of surger
J Ross Veals (Gallinger Mumie Hosp ) made a close
studs of 1 number of these cases and found that mam
of the pulmonaty lesions are embolic mn origin and that
the chef source of the emboli 1s the femoral sein 1n the
amputated stump He proposes to prevent pulmonary
complications following thigh amputations by perform
1ng high higation of the femoral vemn before amputaton
to close this somice of embohr In support of lus concept
he states that m 275 major amputations without high
ligation of the femoral vemn 14 9 per cent of the patients
died of pulmonaury complications while 1n 80 thigh am
putations with high higation of the femoral ven there
has been only one pulmonary complication

I'ecu~ic —The femoral vem 1s best exposed 1n the femoral
triangle through  vertical inewsion directly over the ves els
(Fig 257) The mei~on should be 3 1 long and begins 1%
1 below the mgumnal heament The saphenous ven 1s identt
fied and followed down to 1ts entrance into the femoral At this
pomnt the femoral sheath 1s opened The vem 1s jomed by
several tributaries at this level and thewe must be carefully

(5) J 4 M A 11 40 44 Jan 1943
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protected The femoral artery 1s retracted laterally and the
vern gently exposed just below the entranee ot the saphenous
The ven 18 freed sufherently at this pont to allow the passage
of o hgature The most logreal site for hation 1s Just distal
to the entrance of the saphenous van [hrs pomt 1s casily
located by following the siphenous through the cribniform

FEMORAL A

! \1\ INCISION
\\\/ rtMcmALv//——-
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1 \ \
; 4!
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4 A PROFUNDA FEMORIS A(Q\{“\

Fir 57 —Techme of hiration of femoral vem in feworal tnangle

fasena, and ligation at this level insures adequate mflow of
blood above the Ligature to prevent the formation of a throm
bus There are 1lso abundant channels available for the return
blood flow If the deep protunda jomns the temoral very near
the sapheno femoral Junction 1t 15 best to higate the femoral
distal to the profunda The femoral vem 15 large and its wall
relatwely thin «nd care must he exercised 1 freemng 1t from
1ts bed Passage of the hgature can be facilitated by clamping
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the vein at the selected site with a hemostat The vein can then
be Lifted out of 1ts bed sufficiently to allow the higature earner
to pass completely around 1t with ease and safety Because of
the wide vamation in the size of the vein and the limitation of
exposure, various size higature carrers are needed A s
hgature 13 passed around the vemn and gecurely tied The in
cision 15 closed 1n the usual manner

Following amputation, a2 loose dressing 1s apphied and
the patient placed under - heat eradle The stump 13 not
elevated In practically all cases there has been prompt
readjustment of the venous return blood flow In a few
cases the stump has become sswollen with pitting edema
apparently due to the oceurrence of thrombosis m the
profunda vein The edema always subsided 1n 10 dass
and produeed no further trouble

Muscle Transplantation for Combined Flezion Infer
nal Rotation Deformty of the Thigh w Spastic Paraly
515 —For 10 years, Joseph S Barr® (MC, USNR)
has used this operation which re enforees the power of
abduetion, external rotation and extension and dmmm
sshes the power of flexion and nternal rotation There
forc on theoretical grounds 1t would appear to be su
perior to simple tenotomy of the overactive muscles

1f the patient’s chuef motor disabilite 18 athetosis or
if he has a progressive degenerative lesion of the central
nervous system the operation 18 contramdicated Swmt
able cases are those 1 which there 1s true spastic cere
brai irth palsy o1 a static acqmred iesion of sumiar
character The chief elements m the deformuty should
be flexion and internal rotation of the lp Severe adduc
tion deformity should be corrected by temotomv and
obturator neurectomy This may be done at the time
of the transplantation or prelimmary to it The opera
tion should be reserved for patients with reasonably
good mentahty who have the ability to wall

TECENIC ~3With the patient under general or spinal nes

(6) Arch Sure 48 806 607 dMay 1043
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thesia and lying on the side opposite that of operation or 1n
a hp troug)h, % field extending from the lower mbs to Uﬁe
Lnee, meluding the whole thigh, and from the midhine of the
abdomen anteriorly to the midline of the back 1s prepared
The leg 15 draped scparately, so that 1t ean be mamipulated
duneg operation Severe adductor spasm must be overcome
by adductor tenotomy and/or obturator neurectomy bcfore
proceeding with the operation The incsion begins at the
postentor superior spine of the 1hum, curves forward along
the iliac crest to the anterior superior spine and extends down
and slightly out on the anterior part of the thigh for 6 to
81 After the ineision 1s carried down to the deep faseia, the
cutaneous flap 1s reflected from the underlying tensor fasciae
Iatae muscle The anterior edge of the tencor fasaac latae
muscle 1s freed distally
to the pomt at which
the ascending branch of
the anteror femoral air
cumflex artery comes
into view Beginning 1n
feriorlv at the antemor
edge of the muscle, the
operator frees its under
surface, ecarrying the
dissection from  below
upward  Freemg the
posterior margin of the
muscle 15 unnecessary,
and, 1f attempted, there
1s danger of damaging
1ts nerve am} blood sup 5 . mount of wuscle
+ 2
gairx‘:; ;Ill)ive the gre::: "’E""ﬁf“dug‘ e et s e €nd
trochanter, the antertor

border of the glutens minimus musele 1s defined A muscle mass
consisting of the whole tensor fasciae latae and the antenor
third of the gluteus mummus and glutens medius 1s freed from
1ts ilige origm (Fig 258) Two or three traction sutures are
ceeured to the free end of the musele mase

As an assistant holds the leg with the knee extended and
the thigh 1n 20 degree abduction and full extension but neutra}
as regards rotation, the operator transposes the musele mass
<0 that 1t lies 1n greater part posterior to the coronal plane of
the trochanter and pulls 1ts free end as near the thae erest as

Ta et
£ g ohgitmd

of
Transs 5 1t
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1ts lenth permits This pont 1s the site selected for the new
onigin of the muscle Usuallv the muscle 1s too short fo reach
the 1hae erest, but M 3t can be hed there The
bed for nsertion of the muscle 1s prepared as shown m the
sheteh (Fig 258) A slot 24 1 wide and 1%4 2 1n long 1s cut
1 the outer table of the shum The superior margm of the slot
15 levered gently outward after the making of divergent cuts
1% 1 long 1t the two ends of the slot The free ends of the
silk traction sutures e passed by a curved needle nto the
slot to emerge from drill holes 1n the outer table of the thum
The free end of the musele mass 15 then carefullv drawn mto
the slot and the sutures are tred as the leg 15 held 1 the
corrected position The wound 1s elosed 1n lavers and the leg
1s 1mmobilized 1 plaster m the abducted, fully cxtended and
shghtly externally rotated position

Assisted motion and gentle phisieal therapy mav be
instituted as soon as the wound 1s well healed Full
weight bearmg 1 permutted four to w1t weehs after
operation The extended, tbducted and externally ro
tated thigh may be mantaned in this positron at mght
for as long as the surgeon deems adwisable, but pro
longed use of retentive apparatus 15 usually unnecessars
All patients operated on by this metliod Irive obtamed
a satisfactory result so far as correction of the flexion
wnternal rotation deformitv is concerned

Knee —J E Milgram? (New York City) deseribes
four cases of tangential osteochondral fracture of ihe
patella proved at operatron and mentions three in which
the diagnosts was stronglv suggested but mot verified
surgically

In the first three patients who were operated on seon
after the 1mtial accident defimite myury to the lateral
femoral condyle and patellar fracture was vistble In
the first the ehanges were severe and those of a stellate
mmpacted fracture of the condvle In the other two
layers of eirtilage had been sheared off and hung still
attiched 1n the midst of adherent blood clots This

(7) J Bone & Jomt Sur 71 80 Apnl 1943
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sug.ests tangential direction and naturc of the stresses

The patelln momentamily rubs tightly sideways over
the outer condtle with sufficient force to score the cartr
lage of the patella and femur and lewve “glacial grooves’
on the patella Occastonally, probably more often than
can be demonstrated, true disloeation occurs Then the
medinl border of the patella eatches aganst the promi
nent edge of the femoral condyle As the quadriceps
pulls the patella back 1nto line, 1 chondro osteal layer
s Tipped off and left behind and the condylar synovial
membrane locally 15 marl edls traumatized

In each of these cases, the forces mnvolved were purely
muscular and mdirect The lesion ean also be caused by
direct (¢lancing, tangential) blows

In patients operated on immechately or soon after the
mjury, the knee joint 15 distended with blood The free
bodv 15 large and characterrized by sharp palisade like
edges, where the cartilage has been broken free from
its normal contmmmuts The eartilage 1s firm, ghstening
and obviously normal but marhed by fresh scratches or
grooves The Jayer of bone which adheres on separation
and 1s revealed by careful study of the roentgenogram
1s usually but not necessanly thin The marrow, early, 1s
normal The defect 15 grossly fresh and filled with a
blood clot

In patients operated on even three weehs after the
imury, the defect 15 already healing, while the loose

ody 15 beginming to undergo degeneration whieh will
eventunily make 1t indistingwishable from the free body
of 1diopathic degenerative osteochondritis dissecans

In patients operated on a year after myury, the free
body consists essentially of cartilage which was once
neerotre apd 1s now caleified slowly growing smooth by
aceretion

In presence of hemarthrosis particularly 1n the young,
the patella should be earefullv serutimzed for evidence
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of artieular irregularity A fial ehil e shadow 1n the jomnt
may make possible a reasonably certain diagnosis

Operation 15 1ndicated to remove the free body In
spection of the articular patellar surface and partien
larly of the external condyle of the femur 1s facihtated
by a lateral incision somewhat shorter than the median
patellar type While the mnferior medial quadrant 1s the
commonest site of separation, the entire patellar carti
lage must be visualized

Donald B Slocum and Dorald L MooreS (MC,
USA) discuss posterior horn lesions in memscal 11
jury These lesions frequently exist both alone and
association with tears of the rest of the cartilage The
presence of a “posterior chel” mmmediately belund the
collateral ligament 1s evidence of posterior horn pathol
ogy, but absence of the sign does not eliminate this
pathologic condition

To eheit the posterior chel, the patient 1s placed on
his back with the Imee i full flexion, and the exammer
stands by his side One hand locates the joint line and
the other firmly grasps the foot The tibia 1s first m
ternally and externally rotated, and then abducted and
adducted Followmg this 1t 1s foreed imnto external ro
tation and extended and then placed in internal rotation
and extended During this maneuver a eclicl 15 felt and
frequently heard 1n the joint ine posterior to the collat
eral Iigament This must be differentiated from the
crepitant, grating sensation of a svnowvatis The patient
will deseribe the sensation as a “shpping” or “pop” mn
the middle of the jomt Frequently, when the chek 1s
not heard audibly 1t can be demonstrated bv the stetho
scope The click 15 usually best heard in the medral
meniseus on external rotation and extension from the
fully flexed position and in the lateral memscus by
internal rotation and extension There 15 no correlation
between the degree of extension and the posifion of the

"7 (8) Surg Gynec & Obst 77 8780 July 1943
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tear In 71 cases 1n which tns test was made a part of
the routme examination, 1t was found in 15 In each n
stance, a lesion was found i the posterior horn of the
cartilage The entire cartilage should be removed rou
tinely 1n 21l cases

Tecanic—The short anterior medial or anteror lateral
masion 1s the approach of choice It can easly be extended
mto the long parapatellar utihty inesion if associated patho
logic changes are found in fhe jomnt There 15 no objection to
the use of any of the specialized approaches by those who can
umformly make an exact dingnosis of 1solated memseal lesion

In regard to freeing the posterior portion of the memscus,
the knee 15 placed over the end of the operating table flexed
to 90 degrees In the “relaxed” type of knee, the exusion 1s
usually done by dissection with kmife and seissors with hitle
diffienlty Removal 1s facilitated by freeing the posterior at
tachment through the intercondylar notch so that the posterior
i of the memsens 1s exposed when 1t 13 drawn to the side
of the joint under moderate tension Gentleness 15 1mperative
throughout

If the knee 1s “tight ” there are two alternate methods of
freemg the posterior elements One 15 exposure through the
Henderson 1neision This enters the posterior compartment
between the hamstrings and the posterior aspect of the jomnt
The second 15 the use of the tenotomy kmife t ly
The kmfe 15 1nserted at the posterior medial or lateral aspect
of the jomnt % n_above the articular surface of the tibia to
insure that the blade will enter above the level of the memsens
With traction on the eartilage, the menisens synovial Junetion
18 deternuned by placing the blade on the meniseus and moving
i posteriorly tntil 1t drops 1 the soft synovial tissue The
cartilage 35 separated from the synovia at this pomt and
lxated mto the mtercondylar noteh where 1t 1s amputated

The anterior medial ineision 15 used 1n reoperation for pos
terior horn lesion, since 1n practically all cases another surgeon
bas performed the first operation Bxact records are usually
not avalable and associated pathologie lestons can be deter
mined only by lization m most

C H Cullen and G Q Chance? recommend air
arthrography to demonstrate lesions of the semslungr
cartilages Tt 15 siple and pamless gives defimte help

—_—
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m diagnosis of diffienlt eases and 1nereases the percentage
of positive cases commng to operation

TecHNIC —The skin and eapsule are mfiltrated with novo
can, the suprapatellar pouch 1> punctured % 1mn abose and
lateral to the patella, any flud present 1s Aspirated and arr 13
mjected with a 20 ecec «vringe attached to the needle nith a
three way adaptor The air 1s filtered by covering the mlet
with two or three Invers of ganze swab The amount of ur
used varzes from 70 to 140 ce injection being continued until
the patrent feels his knee defimtely tight and there 1s enough
tenston to blow back slowlv the piston of the svunge The
needle 1s then withdrawn and the puneture sealed in leaks
through the puneture on withdrawing the needle w1e obvinted
by introducing the needle obhiquely and mamtaimng fium pres
sure on the puncture site wath a tinger for two or three minutes
The air 1~ not a~pirated after examnatton and does not seem
to eause discomfort It 15 slowly absorhed m four to fise days
and allows time for further examinations 1f eonsidered neces
sary

To 1nsure that the an 1 the Lnee jomnt 15 under pressure 2
firm bandage 1s applied to the suprapatellar bursa tarting
fiom above The joint space 1s quchly sereened and outlned
with skin peneil dately after band

For accurate centering, 1 spearal eone 30 in long with an
aperture 6 n wide 15 n ed The knee 15 arranged so that the
central beam pas~es horizontally through the side of the knee
1 & glanung way, through the portion of the eartilage to be
exammed and through as httle else as possible The part of
the knee under examnation 1s always upward to msure maui
mal air filling Unsereencd films without grid and woiking at
36 1n focal skin distance, and 200 ma /sec at 60 hv are u ed

Films were mnterpreted without clinieal I nowledge of
the cases, and the opinion was cheel ed by operatnye find
mgs Roughly five types of findings were recogmzed
separation of cartilage from lateral hgament separa
tion of cartilage from tibhii, fracture of cartilage,
fracture of cartilage with displacement of fragment
fragmentation reaching mn some cases almost complete

cisappearance
The series reviewed consists of the anthors’ first 32
cases chinical diagnosis of which was definife cartiage
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lesion, 12, doubtful earttlage leston (probably positive),
5, doubtful eartilage lesion (probably mnegative), 5, no
evidence of cartilage lesion, 10

Twenty two cases came to operation In only one that
did not come to operatron was a definite dragnosis of
osteo arthritis made chmeally and roentgenologically
Defimte diagnosis was 1mpossible 1n the others the
arthrogram was normal in four, nconclusive 1 four and
suggested internal semmlunar eartilage lesion i one
These patients had a course of physical therapy,
none did the knee cause further trouble, and the subse
quent course makes 1t hkely that the diagnosis was
correet

An arr arthrogram showed defimite lestons m 18 of
the 22 patients whose knee joints were explored The
other four were negative on roentgen examination, but
the following lesions were found one external cartilage
cyst (chmeally obvious), one erosion medial condyle,
one mobhile external semilunar cartilage and hypertro
phied infrapatellar pad, one small erosion medial con
dyle (on reconsidering this case, either a loose or pedun
culated body was seen 1n the films)

Seventeen patients would have had operation on
elmical grounds the remamng five 1 all of whom
definite lesions were found at operation would probably
have been rejected on these standards In one case the
arthrogram showed displacement of the medaal cartilage,
but at operation this was not considered sufficiently
Severe to warrant removal

In the 10 chmcally negatwe cases arthrography
showed the eartilages normal 1n 4 Tn one there was evi
dence of ecartilage mnjury, and despite negative clinieal
findings this man showld have had s Lnee explored
In the remaming five air arthrography indicated patho

logic conditions and operation confirmed the roentgen
findings
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Yew operation for 1¢epan of erucrate hgaments of the
Anee 15 deseribed by T'red H Albeet! (New Yorl City),
who has used 1t 1n nmne eases 1 which sufficient time
has elapsed to evaluate the procedure The posterior Irga
ment alone was ruptured mn one case and the anterior
hgament tlone 1n five cases In three, both Iigaments
were gone, and the result was unsatisfactors because of
hmitation of motion 1n one In all other cases results as
to stabthty and motion were good No patient as
operated on who did not present marhed anteroposterior
Ity

The fundamental principle of tretment should be the
same whether onls one or both hgaments are wmnvolved,
an attempt should be made to hold the head of the tiba
firmly anterior m relation to the lower end of the femur,
unless there 15 marled Inxutv i the opposite direction
Therefore attachment of the new ligament should be
relatively anterior on the lower end of the femur and
posterior on the head of the fibia It should haie 2
tension equql to that of the normal higaments This
excludes anchorage of either end to soft tissues, per1
osteum capsule ete Forward luxation of the tibial head
1s controlled by merely placing the hole in the tibia
mteriorly to that m the femur

TecHNIC —An Esmarch bandage and fourniquet lngh on the
thieh 1sure a bloodless field The jomnt 15 entered through the
mdline by 1 spht patellar vertieal ineision which gmves ample
«yposure with the least amount of trauma A drill hole, 35 1n
m diameter 15 made obliquely through the outer condyle of
the femur from an antermor external pont to a pomnt i the
intercondylar noteh which 15 well anterior 1f 1t 13 destred to
hold the head of the tibia forward on the femoral condyles
and prevent its luxation backward If the opposite 1s the case
this dnill hole 1s placed more posteriorly A drill hole the same
wize 1s made through the outer anterior portion of the tibia
to a pomt as nem the msertron of the erucinte hgaments to the
head of the tthi as possible or well posteriorlv 1f the timal
head luxates back or antertorly, or if it Inxates forward The

(1) 4m J Surv 00 34935 J ne 1047
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necessity of accurate deternunation of the amount and charae
ter of the motion of the fibial platean upon the femoral con
dyles before operating eannot be too much stressed so as to
place dnll holes aceordingly

An mesion hi_h up on the thigh of the same side at the
anterior outer aspeet lavs bare the faseia lata from which
the graft—7 1n long and 11% n wide, m the adult—s ob
tamned With 2 small flenible probe through the eve of which

1 placed a silh loop this fasea
Iata 15 pulled through the drlled 5
<

holes and the leg 1s strughtened A
from 1ts fleved position The faseral
graft 1s firmly heved into the tibial
hole by 2 hone graft wedge ob
taned from the anterior mtenor
broad surface of the tibia at its
upper end the faseia laty at the
femoral side 1+ held tight by an
assstant and a bone graft key 1s
driven into the femoral hole, hold
ing the fasera lata firm and under
strong tension (Fig 259)
Immohilization 1 a plaster of
paris east from the gromn to the
ase of the toes with the Lnee imn
5 to 10 degrees of flevion follows
for two weehs, after which the
knee 15 mohiized by physieal
therapy particular attention bemng g 50 _ceneral scheme of
directed to establishing motion and  operat on Black indicates fas-

developing the quadriceps extension
muscle

Advantages of the procedure
are (1) It does mot use for
repair a tendon or anv other
strictures which have to do

ca lata extendms through
dnll holes 1nto condyles of
femur and head of tibia and
taersmg the smt at B
Ext eme tension at B and €
15 frmly held bv bone graft
keys at A and D which are
ttamed from head of tbia
¢ D

with function of the limb (2) It disturbs to a mim
mum the periarticular structures and 1s the least

Dossible tray;
The new lig,
bony ancho
allowed g

matizing approach to the l1nee jomnt (3)
ament maintains 1its tension beeause of the
rage when weight bearing anl motion are
early as two weehs after operation



676 GENERAL SURGERY

To reduce an old standwng dislocation of the Lnee
sommt, F P FiizgeraldS used a modification of the meth
od devised by Hamlton Russell (1924) for treatment of
fractures of the shaft of the femur sheletal traction
was apphied instead of strappng extension

Man, 56, bad rheamatord arthritis for yenrs, was confined
o bed for over 2 veurs and had disloestion of the right hnee
for about 18 months Under anesthes:n, movement was sbont
10 degrees The hup was placed on an adjustable Braun splnt
50 that traction conld be exerted in the lwne of deformuty (¥ig
200} Sheletal trachion was apphied through the os calas to

{ fivh \
2680 ~—Tractlon wnder the knee pulle head of the tibiz Forward Th

Fig e
cord attached to naul and galmng over pulley e helpa {o reetity externsl
Totatun Adiustable sphint has been fiexed to 8t covtracted knee.

control external rotntion A shog was passed under the koee
and attached to @ cord winch passed over & pulley (a) on a
Ballap beam, thenee 1t was contmued to another pulley (b) on
the vertieal hunb of the beam at the level of the feg A thurd
pulley was fized to the Boller stirrup on the os caless nail (¢)
and a fourth (d) bed to the npright just below b The cord
was then threaded over these and attached to & 7 1b waght
The foot of the bed was elevated A eord was fixed from the
outer side of the nmi to 2 waight suspended by 2 pulley (¢}
on the borizontal hmb of the Balkan beam to control external
Totation
Three weehs later & yoentgenogram showed that the disloea

¢6) Brit M J 2542 Noy 7 1042
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tion was reduced During tlis time the patient did not eom
plan of any undue discomfort As the hnee was on the ad
Justable type of Braun sphpt, 1t was possible to lower its hont
zontal position and thus fo extend the hnee gradunlly By
downg this and altening the Line of pull accordingly, the hmb
could be straightened completely This took about stven weebs
Ezposure of Arched Segment of Anteror Thbial Ves
sels—Records of bleeding from the arch are scarce
enough to leave most surgeons unprepared to stop 1t by
direct exposure Pierre Duval, fo reach an aneurysm of
the arch, dinded nd drew
aside the upper third of the
fibula, exposing the bone bv
eross catting the outer head
of the gastroenemius and
part of the soleus, after first
Iiberating the esternal pop
liteal nerve and looping 1t
safely out of the way But
this measure 15 complex
and Arnold K Henry?
(Univ of Egypt) found a 2N
stmpler solution A\ \ ’ 7 \ L
Procepure —He assumes \ — T
that, mith the patient prone, \‘{\_\ T
the first exploration 1s slready
made from the backethe rea  FiS, 281—Finding intermuscular

plane for opening upper Teach of
sonable quarter 1» which fo  the anterior compartment of the

1eg Thumb pressed up from be
seek control of an unknown Yow fits |eng‘€hwue mto p inted
source of bleeding 1 this nol;fh l;{eitweexcn' ,tm: aind ﬁb;}la
. en skin and fascia along a line
Tegon—and the objective has PRGN A Hemy e natt
nothbeen reached The vascular b kine mar
arch guts forward and 1s beld  {uried plane of cleavage comes
to the gurface it does fo? matk
fast 1 front Therefore he courss of anterior tibial bundle
turns to the front of the leg  which here lies deep to the Jatera)
to mobilize the arch m the
J2ntenor compartment Unttl now a sandbag ander the instep
as bent the knee and slackened the calf of the injured
extrenuty  Without altering the facedown posture of the
—_

(7} Lancet 1 141142 Jan 80 1843
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patient, the foot 15 rused from the sandbag and s medial
edze 13 put aeross the other anhl a2 move that wall allow
exploratien of the antersor compartment of the leg without
losing full controt of the posterior wound

The firct step 13 to sepavate the two muscles that cover {he
frant of the vasenlar 1reh and s anterior tibial contunuation

s
Y

af &

o¢ —Fiding lea t
essels Yair
stdea up Int v 5 eous
m dial t3 n uro
ani It leash fo
small nerve iws s

ved

Fig
te for recusrent £ bral
1 ftoscep
m wbrer
vas ular tundle

cupphicd  Diagram s ows dster e
withovt ‘eins nerves

{Fiz 262} Then 1f the hole

Retwern the two mmseles the
pline of cdlenage 14 curved
m erows section  for the beth
of extensor longus digitornm
bulges nto the adjomng heth
of tihialis The hne along which
this eurved plane comes to the
surface 35 ety found The
pulp of the thumb directed up
from bhelow 1 pressed and
fitted mto the pomted gothic
archw v where tibin and fibula
meet A cut 1 then made 1
the shm of such lenath and
direction 25 would hinect the
guding thumb mmd metacarpal
from nail to wnst (Fig 261)
The deep {1sa1t 1 opened 1long
the sume hre without teanng
musele A finger separates the
nterlock of the two hellies and
resenls the anteror tibial ves
sels Covered by the Jong en
tensor they he well to the
fibular side of the cleavage
plane on 2 bakground of
mterosseous membrane When
thev are thoroughly exposed m
the whole length of the wound
the v seulir arch 19 mohhzed

The arch 15 moored 1 front
by 1ts own reeurrent tibal
branch and venous tributaries
The narrow proumal end of
the leash s found and eut
m the interosseous membrane 1s

farge enough the arch can at once be drawn bach inte the
eatf I the hole 15 small and fibers of the posteror timals
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clothe the membrine to a high level, the passage muet fir t
be eularged by diadne the membrwne down the tibial side
of the vascular bundle (to avoid the nerve) and u=ing 2
finger to stretch a path through the shect of muscle When
that 13 done the last impediment 1s removed and gentle
traction brings the arch to view m the postertor wound

Leg —R Watson-Jone and W D Coltart? (M C,
RAT) consider the eauses of slon union of fractuies
and review 804 fractures of the shafts of tibin and
femur Uncomplicated fractures treated by simple
mampulation and plaster are nmting s quiekly today
as m former years Fractures of the tibia were never
soundly umted n six or seven weehs, they were only
clmeally umted, and Iater vielding

Ten 12 weeks should be the mimimal period of 1mmo
bilization of lower limb shaft fractures lengthy protec
t1on not only 15 more safe but accelerates functional re
covery Only the mimmal period of immobilization ean
be fixed, the average period 15 meaningless because there
15 such wide varation between uncomplicated fractures
which unite i about 12 weehs difficult fractures in 12 to
24 weeks infected and distracted fractures m 6 to 12
months and avaseular fractures m 1 to 3 years

Interrupted 1mmobilization, traction and distraction
mfection, persistent angulation too early weight bearing
and loss of blood supply to the fragments cause delaved
umion but onlv when there 1s failure to prolong 1mmo
bilization accordingly do thes cause nonumon Everv
fracture unites 1f 1t 15 1mmobilized long enough

Greater use of sheletal traction accounts for recent
crease m frequency of slow union particnlarly
fractures of the shaft of the tibha The time required for
unon 15 trebled or more than trebled by distraction,
even if 1t amounts only to % i and even 1f corrected 1
a few days Traction without obvious distraction also
causes marhed delav in fractures of the tibia

€®) Brit I Sury 30 60 76 January 1943
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In slulled hands operative reduction does not cause
delay, and 1t 1s better to prevent redisplacement of un
stable fractures of the tibia by internal fization than by
continuous traction The decision to use internal fixation
should be made within a day or two of injury, 1t should
not be a last resort

Larly weight bearing 1n plaster, sheletal transfixion
apparatus or a caliper splint does not accelerate union,
1t delays 1t Delay 1s most strilang 1f angulation of the
fragments 1s imperfectly corrected, because werght
bearing then causes distraction on one side of the frac
ture Weight bearmg before the stage of elinieal union
15 unwise

Reduction of fractures of the shaft of the femur
should be seeured 1mmediately by manipulation and not
gradually by heavy traction, light continuous traction
should then be used onlv to maintain length and not also
to control alinement

Tire of mmmohlization of fracture of the femur
should not be influenced by fear of knee joint stiffness
Permanent stiffness 35 due not so much to prolonged
1mmobilization of the joint as to anchorage of the quad
riceps by the 1imtial musele mjury, subsequent infection
or low grade infection of pm tracks

Infection of fractures and of neighboring soft tissues
causes serious delav and should be mimmized by early
wound excision, early sequestrectomy and early replace
ment of destroyed skin by grafting Infection of a frac
ture should not be a cause of nonunion

Charles N Peased3 (Chicago) has used beaded wires
an closed reduction of fractures of the leg 1n 19 cases
7 of which were compounded The beaded wire 13 2
Kirschner wire to which a metal bead, 4 1n m diame
ter, has been brazed

Tecunic —A plam Kirschner wire 1s drilled throngh the
T"T{) Surs Gynee & Obst 76 647 651 November 1042
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o> calets A bow 1s apphied and fastened to the foot prece of
the fracture table and serew traction s used until the frag
ments can be gently mampulated nto position

At the site of election a beaded wire 1s_drmlled into the
bone A puncture wound must be made 1n the shin to admit
the bead, but 1t 1s not nceessary to make the ineision deeper
than the slin When the bead strikes the bone, 1t indieates
sabisfactory msertion With this wire as a landmark, the re

Tir 83 (left) —Cast with perforated Ubar armnst which tauteming bolts
are g0 placed as to dispense with secondary waning to bar
Fig 264 (rizht) —Perforated U bar

mammg beaded wire or wires are mtroduced alternately in
opposite direetions A Kirschner bow with a Thomson atfach
ment or the double transverse traction bow 1s then applied
and the fragments are brought together A long leg east 15’
appled and after 1t has set tauteming bolis are fastened to
the protruding wires to hold the bends firmly aganst the bone
A washer or slotted metal piece mav be placed between bolt
and east so that the latter will not become indented A lone
metal U shaped bar 1 which small holes have heen drilled at
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14 m mtcrvals 15 ancorporated n the east for u e in ecom
pound fractures (Fiz~ 263 and 263) The wires are then &
rected through one of the holes and the tanteming bolts are
attached to the wires on the outade of the bar Thix makes
counterprcssure on the east by the bolt unnecessary and allows
removal of the pla ter over the denuded area so that the wound
mav be dres ed After reduction, roentzcnoprams are made for
confirmation of po-ition and correction 1f necessary  \ gener
ous amount of padding of the east 15 recommended to allow
for posable swellin,, of the extremity

After recovery from the ane-thetie, the patient mav leave
the hospital W eieht bearmg wath erutehes 15 permutted  Liter
five or «1x wechs the e st and wires are remosed and 4 <oug
fitting ea t 1~ applied alloming full wei bt bearing 4 soon
as the ¢ t 13 drv A hlock of rubber or a ball of pla ter 12
meorporated 1n the bottom of the cast to faeilitite walkmg
The plaster bal! 1s recommended beeause 1t 1s harder than the
rubber and gives 4 firmer impact with each <tep, thus gving
more stimulus to new bone formation

Firm union was obtaned m all eases In most mstances
the cast was remoted after 12 weeks and n the remamn
der within 16 weels

A ewe of leg wleers as a complication of earsson dis
ease 15 deserihed by S Thomas Glassert (\ew York
Citv) This complhication 1s not mentioned 1n the litera
ture and must be considered exceptionally rare

Che uleers of about four vears duration were pre
ceded by the appearinee of multiple bullae on both legs
Ater 2 few dass the blisters broke down, and the re
sulting uleerations have persisted up till now Examna
tion shovned marhed melimotic pigmentation of hoth
lower extremities The absence of 1aricosities and swell
m,, was noted The pedal pophteil and femoral pulses
were readils palpable There were manv small ulcers
and several large ones on the lower one third of both
legs The ulcers appeared indolent and were moderatels
demarcated and covered bv fairly healthy granulations
and a small amount of seropurulent discharge The edges

(1) Surgery 14 30 305 Aurust 1943
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were nerthcr undermimed nor mdmated, and there was
only Iittle evidence of fibrosis at the bases The anterior
fhigh museles were rimd on paipition, and the 1nees
showed himitation of morement (1bout 50 per cent),
eudently due to partial ankylosis

Treatment with wet dressings adhestve strapping and
Unna boots provided no ymprovement Seed and Thuersch
grafts were only about 50 per cent successfnl Although
the uleers were kept clean and bed rest was mauntained,
healing remuned refractory After six months of treat
ment the patient was dischaiged to the outpatient de
partment One jean later, the uleers were about the stme
as on discharge

Vicente Banet 3 Pma Pedro P Nobo Gelats and
Jum Levy Boluderest describe their experience with
certan aspects of surgery of the sympathetic nerve They
eite 15 cases of ehronic uleer of the leg 1n which lumbar
ganghonectomy was suecessful This operation produces
immediate permanent vasodilatation of the extremity
with merease of the red and white blood cells 1n the
teneral circulation the lenl oeytosis myolves especrally
the neutrophils and the count returns to normal m
three weels to two months Bacteriologic studies have
shown that wmith ganghonectom) the nfected chrome
uleer becomes sterile in five to eight davs In the mean
tme the increased circulatory actisity changes the nu
tritional eonditions of the connectrie tissue, which allow
1t to proliferate aud repair the lesion

The authors also cite four cases of grave diabetes
(three with gangrene of part of an extremity) i which
resection of the splanchnie nerve was done by the extra
Peritoneal costo abdommal route of Leguen Fey This
method should be reserved exclusively for patients with
nsulin resistant grave diabetes especially when 1t s
tssoenated with surgical eomplications The glyeemie

() Rev de med y cr de Habana 47 95 20 July 31 194,
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curve becomes stabilized after 2 phise of 1nstability, dur
ing which hypoglycemic shocks are observed with much
lower amounts of insulin than before operation Splanch
nmicectomy not only regulates the glycema but, by its
vasodilating action, also 1nereases the leuhocy tosis, favors
heahing of the infectious focus and thus helps decrease
the mmsulin resistance The efficacy of the intervention
18 shown by the greater tolerance of the diabetic patient
for surgery Of the four practically hopeless cases, one
was fatal and improvement occurred in three

Nomnfectwe Gangrene Following Fractures of the
Lower Leg—Charles G Child® (Cornell Univ) re
viewed the 14 cases found in the hiterature and reports
another case As average age 1s 26, degencrative diseases
of the arterial wall ean largely be discounted as a factor
predisposing the vessels to 1njury and subsequent ocelu
sion Degree of injury 1s considered severe 1 six, moder
ate i seven and mild 1n two

Site and extent of fracture do not seem to predispose
to this complieation In mine cases, gangrene 1nvolved
the lower leg and foot, 1n five the foot alone, and 1
Child* case the lateral muscles of the calf only The
popliteal artery was occluded mn four both the anterior
and posterior tibal in eight, the posterzor tibial alone
and the anterior tibial alone in one each In all proba
bility the complication was not related to the method
used for mmmomhration Anatomic relationships of the
division of the popliteal artery into the anterior and
posterior timal arteries have been found to be the pre
disposing factors

In all but two cases amputation became imperative
five through the thigh and eight through the lower leg
The two exceptions were one case 1n which amputation
was refused and the result was a useless leg and Child’s
case 1 which the foot functioned only partially even

(8y Ann Surg 116 71 728 November 1949
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when supplemented by a brace There were no deaths

As gangrene 1s amenable only to amputation, the log1
cal approach 1s early recogmition of threatened gan
grene and prompt trentment which might reasonably
be expected to prevent its development Fractures of
the lower leg should be particularly watched for ew1
dence of faiing arterial pulsation, progressive loss of
sensation, coldness, 1nereasing cyanosis and pamn Should
any one or any combination of signs appear, a progres
sve thrombotic process should be suspected Ade
quate heparinization should be considered for pre
venting further thrombosis A wide 1neision should be
made 1n the vicinity of a large hematoma to relieve pres
sure and explore for an injured vessel If possible, such
a vessel should be repaired by end to end suture and
even perhaps by a free venous graft Some form of
sympathetic block must be instituted, and the principle
of “loock and see” rather than “wart and see” must be
applied Since 1n most cases there was an interval of 1
to 16 days before gangrene oceurfed, some warmmg of
the imminence of the complication 15 given In Child’s
case, the gangrenous process probably did not start until
the third day Had the serious nature of the complica
tion been anticipated, 1t might have been avorded by m
stitution of one or more of the measures outhned

W A Pryors (Ballarat) shows that the Thomas leg
splint can be used on fully dressed subjects for first a1d
burposes and transport of casualties The following ma
terials are needed (1) A piece of stoclanet 1s doubled
over and stitched to form a sleeve which ships onto the
splint to form a eradle for the mjured leg The leg of a
pawr of long drawers does admirably (2) A piece of
Spring steel 34 1 wide and %¢ 1 thick, shaped like a
bieyele clip with the ends turned 1 1s drilled to take
apliof hard drawn wire 14 1 1 diameter and abont

(8) M J Australia » 166 Au- 9 1940
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curve becomes stabilized after a phase of instability, dur
g which hypoglycemie shoehs are observed with mwuch
lower amounts of insulin than before operation Splanch
nicectomy not only regulates the glycemia but, by s
sasodilating action, also increases the lenkocytosis, favors
healing of the infectious focus and thos helps decrease
the sulin resistance The efficacs of the intervention
13 shown by the greater tolerance of the diabetie patient
for surgery Of the four practically hopeless cases, one
was fatal and 1mprovement occurred in three

Nonminfectwwe Gangrene Following Fractures of the
Lower Leg-—Charles G Childs (Cornell Umv) re
vlewed the 14 cases found 1n the literature and reports
another case As average age 15 26, degenerative diseases
of the arter1nl wall ean largely be discounted as a factor
predisposing the vessels to mnjury and subseguent ocelu
sion Degree of mjury 1s connidered severe 1n sis, moder
ate ip seven and mild m two

Site and extent of fracture do not seem to predispose
to this compheation In mne cases, gangrene mvolved
the lower leg and foot, n five the foot alone, and i
Chuld’s ease the lateral muscles of the calf only The
popliteal artery was occluded n four, both the anterior
and posterior tibial m eight the posteror tibial alone
and the anterior tibal alone mn one each In all proba
bility the complication was not related to the method
used for immohlization Anatomic relationships of the
division of the popliteal artery into the anterior and
posterior tibial arteries have been found to be the pre
disposing factors

In all but two eases amputation becime imperative
five through the thigh and eight through the lower leg
The two exceptions were one case 1 which amputation
was refused and the result was a useless leg and Child’s
case 1 which the foot functioned only partially even

(6) Amn Swg 1167 1798 November 1942
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“patient  (without n frieturc) has been tossed about on a
streteher until fus body left the canvas, but nothing was dis
turbed

For u-e without the hoot or stout shoe, appheation 15 modr
fied The sprin., ehip s apphed to the prece of wood to bring
the hine of extension to about the front of the hed, 1e, 1n the
hne of the tiia The wood 15 then placed agamst the <ole,

where 1t 15 fived with bandages extension bemng talen from
the ehip as before

The support shown (Figs 260 and 266) 15 for use with the
militwry type stretcher with flat traverse bar, but the attach
ment ean be varied to swt almost any shape It can al o he
used to prop the end of the splnt 1f the patient 15 unloaded
on v floor or bed from the stretcher
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10 m long The ends of this wire are turned over to
prevent their shpping out (3) A support for the end
of the sphnt shps over the transverse bar of a military
t3 pe streteher Weight of the splint fixes 1t m position
(1) A piece of cord o1 1 trinngular bandage 15 required
to tahe extension from the spring clip to the end of the
splint (5) For use without 2 boot, a flat piece of wood
mensuring 1bout 10X3XY 1n 1s required

Mz Triop —The stochinet 1 pulled part way on the Thowmas
sphint before 1t 1s placed on the leg The ning 15 adjusted and

Fig 265 —Lateral view of attschment

stockmet pulled up The spring ehip 1s applied to the boot
mmedintely 1n front of the heel the inturned ends gon, 10
between sole and upper Viule the foot 1s held to overcome
eversion usuilly present the wire bar 1s shpped under the
1nner bar of the splint and left above the outer bar If this
cannot be done easily, ends of the wire are tied to the side
bars of the splint The <pring clip tied to the end of the splint
to take requred extension will stand much greater stramn than
any required extension will cause The support 13 now shpped
on the traver<e bar of the stretcher, to tahe the end bar of
the splint when the patient 1s placed on the stretcher Fuung
appears to be unnecessars With the apphance 1n positien a
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g sinuses, no swelling or tenderness, no pam either at
rest or on weight bearing, normal gait, normal activities
and bony fusion with healthy appearing bone m the final
roentgenogram A result was good 1f 1t met all but one
or two of these requirements, 1t was fair if the fusion
was considered doubtful on X ray examimation and a
brace adwisable, although symptoms were slight

On this basts, the end result 1 16 of the cases was
excellent, m 6 good and 3 fair Lxcellent and good re-
sults together make a total of 88 per cent satisfactory
results The fair results mn this group are better than
amputation

Of nine cases with talocaleaneal joint involvement, re
sults were excellent 1 four, good m four and fair i one
Agan the percentage of satisfactory results 1s 88 per
cent

Arthrodes:s 1s the treatment of choice for tuberculosis
of the ankle and talocalcaneal joimnt regardless of age
This procedure often gives an excellent chmeal result,
without evidence of disability In younger patients with
extensive bone destruction or in poor general condition,
a preliminary rest period of four to six months may be
advisable The average period of disability when this
form of treatment 1s used 1s much less than when a
conservative regimen 1s followed Amputation 18 rarely,
1if ever, indicated 1o treatment of tuberculosis of the
ankle

Franeiy M MeKeevers (MC USA) found that
the literature on fracture of the nech of the astragalus
reveals wide divergence of opinions concermmng the m
trinsie erreulation 1n this bone, best method of treatment
for this fracture and ultimate prognosis

Stuches of the vascular system by injection suggest
that the wital blood supply to the astragalus enters the
nech through the superior astragaloscaphoid higament

(5} Arch. Surg 46 770735 May 1043
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Ankle —Spirains and Separations of Inferior Tibio
fibular Jownt without Important Fracture —Tom Out
land® (Harnsburg, Pa) finds that when no displace
ment can be produced under local anesthesia and the
patient 1s able to walk, a zme gelatm boot provides
sufficient compression and support It 1s replaced at two
week intervals until paun, swelling 1nd tenderness have
abated When subluxation can be detected, reduction
and fixation 1n plaster of pans must be carrzed out to
prevent the ligament healing 1n a relaxed condition

A nonpadded walling cast, after Bohler, has proved
satisfactory Under local anesthesia, as much of the
swelling as possible 1s removed by massage and knead
mg A Usplnt s smoothly apphed to the lateral sur
face of the leg and ankle and bandaged with gauze As
setting occurs marhed pressure 18 exerted on the malleoh
the thenar eminences of the hands bemg used to dis
tribute the pressure over a considerable area A pos
terior plaster mold 1s then bandaged 1n place and the
cast completed by a circular plaster bindage Next a
walling 1ron 1s meorporated 1 the ¢ast and weight bear
mg permtted The cast 1s allowed to remain from four
to s1% weels, when 1t 15 removed and a zine gelatin boot
apphed until all tenderness and swelling have subsided

In chronie cases, radical treatment may be necessary
to effect a cure A bone graft from the tibia of the same
side stabilizes the distal tibiofibular jomnt This 1s driven
mto a drill hole 1n the tibia and fibula above the joint
and has proved highly successful

Tuberculosis of the Ankle Joint —S Sverre Houkom!
(Duluth) presents the end results 1n 25 cases 1 which
the follow up period varted from 114 to 1314 years, the
average being 6% years An end result was classified as
excellent 1f 1t met the followmng eriteria sohid fusion m
good position of 100 to 105 degrees dorsiflexion no dramn

(9) Am J Sure 59 3 0379 Tebruary 1943
(1; Surg Gynec & Obst 76 4 8443 Apnl 1943
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surface of the tibia mto the neel of the astrigilus Thus
the weight bearing thrust 1s placed on normal, undis
turbed joint tissue and there 15 no tendeney to sub

sequent lateral de
formity of the foot
The end result of the
procedure should be
a pamless, normal
looking foot and
ankle with good sta
bility and funetion

Tecunie—A  shiding
graft, 1 m wde and
21m Jong, 15 eut i the
distal antertor portion
of the tihra (Fug 267B)
Mo eartilage 15 removed
from the artieular sur
face of the tibia except
that whieh 15 attached
to the distal end of the
graft A quadmlateral
hole 15 gouged m the
nech of the astragalus
{(Fig 267B), about 34
. deep and just large
enough to necommodate
snuglv the end of the
graft The foot 1s placed
In 100 to 105 degrees
of equnus and  the
graft 1s shpped down
and embedded 1in the
astragalar nech  (Fig
267C) The lower end
of the graft can be
further secured by
Piching preces of ean

cellous bone around 1t The u
Sttures taken through the ag
Sues over 1t The mesion 15

tis:

X

c

Fi= 67 —Fusion operation for treatment
of comminuted fractures and fracture-dislo-
cations of body of astragalus. 4 antero-
lateral 1cision B sliding graft from distal
anterfor surface of tiba and quadnifateral
hole gouged m neck of astracalus (shiding
graft removed to perm t better view of hole
n astragalar neck) C shding graft em
edded 1n hole 1n astracalar neck “ote
epace left by remo al dnlcutﬁ":hr bodv

pper end 15 held 1n place with
Jacent perosteum and the <oft
closed and dressed and 2 east 15
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End results m 17 eases show that onlv 4 were free
from pam, had no restrichion of motion m the ankle or
the subastragalar jomt and could carrvy on normal
actraty These four had sustamed ncomplete fracture
of the necl of the astragalus without displacement
Roentgenograms showed onlv a serrated line across the
necl and all that was needed was immobilization

Attention 1s called to the Ingh ineidence of aseptie
necrosis of the body, which leads to degenerative arthri
t1s 1n both subastragalar and ankle jont and the severe
disabihty which this produces

Complete removal and replacement of the body with
all artrenlar surfaces intact are condemned In a lugh
percentage of ecases of 1meomplete fracture the jomnts
will recover without disabilits 1f protected Occasionallv
however aseptic necrosis of the astragalar bodv mav
result even under these circumstances Perfect anatomie
reduction and maintenance of perfeet position even
when accomplished by simple manipulation wiil usnallv
be followed bv aseptic necrosis of the bodv and severe
disabihty 1n the ankle and subastragalar jomts Early
erasure of the articular cartilage mn the subastragalar
jomt mav by removing the cartilagmous barrier to the
mgrowth of blood vessels shorten the period for revascu
larization of the bodv and prevent extensive degenera
tion of the artieular cartilage m the ankle jomnt

The customars treatment for comminuted fracfures
and fracture dislocations of the body of the asiragalus
has been astragalectoms or tarsal fusion but results have
not been good Therefore Harrv C Blair? (Umiv of
Oregon) suggests a simple operation for management of
these mnjuries The prinapal steps are (1) exposure of
the tibio astragalar jomnt by an anterolateral meision

(2) removal of the fragmented astragalar bodv and (3)
embedding of a shding graft from the distal anterior

() Am J Sug -9 43 Janvarv 1943
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Toes—The question has been rased whether sesa
modectomy should be part of Hueters operation for
halluz valgus The constantly good results which d Vey
rassat and B Witzig6 (Univ of Geneva) obtained with
the Hueter technic show that in most etses complemen
tary extirpation of the sesamoids 1s not mndicatel and
would uselessly complicate operation It should not be
forgotten that removal of the sesamoids, and especially
of the internal one, may result 1 mvoluntary section of
the short flesor of the big toe, with consequent formation
of hammer toe However, sesamoidectomv 1S necessary
for permanent cure 1 1 to 2 per cent of the eases, ac
cording to the authors’ experience

Another question 18 that of the advisability of system
atic periarterial anesthesta of the posteror tibal to
accelerate the healing process and prevent postoperative
pamn The authors’ observations eonfirm the opmion of
Leriche that the sympathetic may be a condueting path
for pain and that the latter may be due to vasoconstrie
tion It 1s not known why certain patients never have
postoperative pam when they begin to walk, while others
have Tissues traumatized by operation are sensitive
especially when the entire weight of the body bears
down on them, but 1t would seem that patients with post
operative pamn must be 1n a condition of hypersympa
theticotony , this condition has been demonstrated in
some of the authors’ cases Before giving perarterial
wfiltrations of novoeam 1t 15 necessary to verify whether
the pam 1s not caused by a bone shver left in the joint
15 has been reported 1 some cases

Improved Operatwe Wethod to Obtan Bony Fusion
of Great Toe—D H O’Donoghue and Richard Stanffers
(Oklahoma City) perform careful denudation of the
cartilage surfaces of the interphalangeal joint with appo-
sition of the raw bone surfaces While the toe 1s held an

{8) Schwelz. med Wehnschr 78 38 °41 Feb 20 1043
(4) Sorr Gymec & Obst 76 €98 500 Aprll 1043
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apphed from the gromn to the toes, with the knee 1n exten.ion
The cast 13 removed 10 15 days later, the skin stitches are
taken out and a nonpadded wallung cast 13 apphied from the
knee to the toes This cast 15 eqmpped with a walking 1ron,
since the patient 13 encouraged to walk as roon as he 15 able
to bear weight

Foot —Maurice A Walker3 (Kansas City) used the
following treatment of nail puncture wounds of the feet
1n 220 cases smee 1937 No patient seen within 24 hours
of myury has lost trme except for the remamnder of the
shift on which he was working No infection of conse
quence or tetanus has developed

Tecrnic —The patient 18 lard flat on a table with the foot
clevated on a small prllow or block Rubbing aleohol 15 swabbed
over the wound, which 15 usually sealed and looks insignificant
With 2 double edged razor blade flexed between the thumb
and the fingers to make a eurved cutting edge, a cirenlar pateh
of plantar eallus about 1 in n diameter 1s removed, leaving
thin pink shin around the nail hole At this depth there 13 2
Jagged opemng contaimng bloody watery flmd and often dirt,
sand or rust, depending on the condition and environment of
the nail The remaimng irregular edges of this wound can be
trimmed with the razor blade or with cuticle seissors It has
thus heen converted from a sealed pocket covercd hy a plate
of unytelding callus to an open wound surrounded by an area
of soft thin shin Debris may be picked out of the wound with
small foreeps or washed out with soap and water or peroxide,
using pledgcts of cotton Aleohol 15 agam applied and the
wound protected by a small dry dressing The patient 15 adviced
to remove this dressing before going to work next day, by
which time the wound 1s usnally dry and almost healed and
needs no further protection Antitetanie serum 15 adminstered
to all patients

If the patient 13 seen soon after the mnjury, he 15 dirccted fo
cease work for the remainder of the day In all cases, after
the wound 18 treated the patient 15 mstructed to elevate his
leg on two or three pillows, well above his hody This post
tion 1s mamntamned for 12 hours and repeated for 20 minute
periods every 4 hours during the next few days if there should
be any swelling or pamn He 13 warned partienlarly agamst
soaking the injured toot in hot water

(3) J KEansas M Boc 43 4863 November 1042
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Toes —The question has been rased whether sesa
mowdectomy should be part of Iuelers operation for
halluz valgus The constantly good results whiech J Vey
rassat and & Witzig8 (Univ of Geneva) obtained with
the Hueter technic show that in most cases complemen
tary extirpation of the sesamoids 15 not idicatel and
would uselessly eomplicate operation It should not be
forgotten that removal of the sesamoids and especialls
of the internal one, may result 1n mvoluntary section of
the short flevor of the g toe, wath consequent formation
of hammer toe However, sesa dectomy 1S ry
for permanent cure 1n 1 to 2 per cent of the e1ses, ac
cordmg to the authors’ esperience

Another question 13 that of the advisability of system
atic periarterial anesthesia of the posterior tihal to
accelerate the healing process and prevent postoperative
pam The authors’ observations confirm the opinion of
Leriche that the sympathetic may be a conducting path
for pain and that the latter ma3 be due to vasoconstric
tion Tt 1s not known why certain patients never have
postoperative pam when they begin to walk, while others
have Tissues traumatized by operation are sensitive,
especally when the entire weight of the body bears
down on them but 1t would seem that patients with post
operative pain must be 1 a condition of hypersympa
thetmotouy, this condition has been demonstrated in
some of the authors’ cases Before giving periarteral
infiltrations of novoeam 1t 1s necessary to verify whether
the pain 1s not cansed by a bone sliver left in the joint,
5 has been reported m some cases

Improved Operatwe Method to Obtan Bony Fuswon
of Great Toe—D H O’Donoghue and Richard Stauffers

(OMahoma City) perform careful denudation of the
cartilage surfaces of the mterphalangeal jomt with appo
sthion of the raw bone surfaces While the toe 18 held 1n

(8} Schwerz med. Wehnachr 73 238241 Feb %0 1943
(4) Borg Gynec & Obst. 76 498 500 Aprll 1943
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satisfactory position, a Karschner wire 1s drilled linearly
through the end of the toe, traversing the distal phalanx,
crossmg the denuded joint and extending well into the
proxumal phalanx Ordinary closure 1s then carrzed out
Since the Kirschner wire provides firm internal fixation,
no external immobihization 15 necessary The most satis
factory method of dealing with the end of the wire 15
to clip 1t off just outside the shin surface W eight bear
ng 1s allowed as soon as the wound 1s healed, provided
other conditions of the foot pernt

Bonv fusion oceurred m 85 per cent of the authors
patients The average time for leaving the wire 1n was 12
weehs A somewhat longer pertod would probably be
desirable 1f there 1s no discomfort from the wire The 14
patients m this series had poliomyelitis and were sub
Jected to transplantation of the extensor hallucis ten
don of the dorsum of the foot

In the treatment of congenital hyperextension of the
fifth toe, F C Goodwin and ¥ M Swisher? (Hot
Springs N M) use the following techme which has
been highly successful in all thewr patients including
children and adults

TecENIc —A Y shaped mnesion 15 made at the base of the
toe on the dorsum of the foot The stem of the Y extends
proxmmally over the extensor tendon, the erotch lies almost
directly over the metatarsophalangeal articulation, the
branches extend diagonally distalward about halfway around
the toe The angle between the branches should not exceed
90 degrees and may be somewhat less

The 1nersion 1s earried down to espose the extensor tendon
which 1s then eut mn the usual Z plasty manner for tendon
lengthenung The jomt capsule 1s exposed and ent at least
180 degrees around the joint If the omginal deformuty 1s
mamly hyperestension, the capsulotomy 1s done mainly on the
dorsum If there 15 marked adduetion in the deformty, the
capsulotomy must extend well down on the medial side of the

o1nt
’ Notw the toe should be freely movable and assume a normal

(?) J Bon & Jo t Surg 5193196 January 1943
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po 1tion wathout foremng The toe 1s muntaned 1n this position
while the seyered tendon 15 repured, plenty of lengthenmg s
allowed, <o that the tendon 13 Joose when the toe 33 1 normal
or shahtly flexed position

The shin 1 elosed, starting at the provimal end of the stum
of the Y and allowing the tisangular flap of the <hn to sip
distally as far as necessary before 1t 13 sutured mto the n
ason After closure, the angle hetween the branches of the
Y will be wore obtuse and the meson will approach a T
shape

Anv adequate method of mamtamning the position of the
toe postoperitively may he nsed, but perhaps the best for
10 days or <o 1s A short leg Dlaster of pars east, with =
mmmum of padding over the arvea of the surgery and earc
fuils molded m this area <o as to muntun the desired post
tion \fter the mersion has bealed and the stitehes ave taken
out, the patient 1s tanght to strip the toc down with 1dhesie
and this strapping 15 continucd for six wechs If desired,
especralls 1 adults, this type of fisttion may be used 1mmedy
ately after surgery and no east applied

Tihe proredure may be earried out satisfactorily under local
anesthesra

Varicose Vetns —R W Postlethwaits (MC,USA)
emphasizes the importanee of proper techme i higation
of the saphenous vein for varwcose vens

Inidequate ligation s mdicated by finding (1)
balpable dilated vemn at the fossa ovalis (2) a positive
result of the Trendelenburg test (3) emptying of the
dilated verns when the patient walls with a tourmiquet
a% the fossa ovalis {4) a small cutaneous mersion and
(5} an intact saphenous vem or dilated tributary at
operation If these evidences are present only the sa
bhenous vemn or a large tmbutars mstaken for 1t was
Iigated at the first operation

Great vanation m the sve number and loeation of
the tributaries s I nown to oceur Therefore, three re
quirements must be fulfilled for complete ligation
(1) the great saphenous vem must be lhgated close to
the femoral vewm, (2) 1 segment of vem at least 5 em

(8) Arch Burg 47 47 July 1943
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satisfactory position, a Kirschner wire 1s dralled hinearly
through the end of the toe, traveraing the distal phalans,
crossing the denuded joint and extending well nto the
proumal phalanx Ordinar closure 1s then carried out
Since the Kirschner wire provides firm internal fixation,
no external immobilization 1s necessary  The most satis
factorv method of dealing with the end of the wire 1s
to clip 1t off just outside the shin surface Werght bear
mg 15 allowed as soon as the wound 1s healed, provided
other conditions of the foot permat

Bony fusion occurred mn 83 per eent of the authors
patients The average time for leaving the wire 1n was 12
weehs A somewhat longer period would probablv be
desirable 1f there 1s no discomfort from the wire The 14
patients 1n this sertes had pohomvehtis and were sub-
Jected to transplantation of the extensor hallueis ten
don of the dorsum of the foot

In the treatment of congemfial hyperextension of the
fifth toe, ¥ C Goodwin and F [ Swisher” (Hot
Springs N M) use the following techme which has
been highlv successful 1 all theiwr patients, melnding
children and adults

Tecovic—A Y <haped neision 1s made at the base of the

toe on the dor-um of the foot The stem of the Y extends
proximally over the exten<or tendon, the croteh lies almo £
directlv over the metatar articnlation  the
branehes extend diagonally istalward about halfwav aronnd
the toe The angle between the branches <shonld not esceed
90 degrees and mav be somewhat less

The mersion 15 earned dovn to expose the extensor tendon
which 15 then cut m the u<nal Z-plastv manper for tendon
lengtheming The jomt ecapsule 15 exposed and cut at least
180 degrees around the jomnt If the orympal deformtv 1s
maniv hvperexteu 10n the eap ulotomv 1s done mamly on the
dorsum. If there 1s marhed adduction mn the deformutv the
eap<ulotoms mu.t extend well down on the medal side of the

Jownt.
Now the toe shonld be freelv movable and assume a normal
(1) J Poo & Jomt Surz * 193196 Januers 1943
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can be adequately controlled by usual analgesics asp:
rin, phenacetin or small doses of codeine

Teomsic —Wath the patient siting on the table and the
lower extrermties on a nearby stool or sumply flexed over the
side one of the most distal varicose vemns, usually around the
ankle, 18 selected A 25 gage needle, nttached to a syringe con
taning 3 5 ce of sclerosing solution, 18 nserted 1nto the ven
at the most convement distal pont With the syringe held
firmly 1n place but without injecting any of the sclerosant, the
patient’s lower extremities are brought ecarefully onto the
table, the patient lies horrzontally, and the involved extremity
15 elevated by an assistant to at least 45 degrees with the
horizontal As much as possible of the blood contained in the
vems 15 permtted to drain into the deep system and, when
the extremity appears pale, the selerosant 1s mjected into the
ankle vemn and the needle removed No bleeding occurs from
the needle puncture since the pomnt of injection 1s sbove the
level of venous pressure A small dry dressing 18 placed over
the poneture mte and an elastic bandage wrapped from the
ankle to the middle of the thigh The extremty 1s then placed
on several pillows and the patient allowed to remain in that
posthion for 20 minutes, following which he 1s ambulatory
Wallang about after this pertod has been stressed as a pro
phylactie agamst embolism

Any of the popular sclerosants may be used, such as
mono ethanolamine oleate (monolate), 5 per cent sodium
{Jhsylhate (sylnasol) or qumne hydrochloride and ure

ane

W W Heyerdale, 0 T Clagett and E M Anderson®
recently ireated four patients with acute superfical
thrombophlebitis 1n an wmcompetent venous system of the
lower extremitios They designate as acute superfieial
thrombophlebitis recent thrombophlebitis mvolving the
superficial vems which had occurred prior to the pa
tient’s remstration at the clmic In mone of the cases
Were the vemns in the entire extremity mvolved, nor was
there edema of any degree except 1 the immediate
region of the involved vemn The patients’ symptoms
were limited to mild febrile reaction, dull pain, tender

(5) Proc Staff Meet, Mayo Cln 18 14 Jan 18 1943
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long must be removed, and (3) all tributaries mn this
segment must be higated separately

Procepure—Under loeal anesthesiz, an obhique inesion,
45 em long, 15 made parallel with and 3 em below Poupart’s
hgament and with 1ts lateral end over the femoral pulsation,
it 1s earmed down through the superficial fasea The greal
saphenons vemn 1s found gbove the superfietal layer of the
deep fascia and usunally in the medial half of the meiston,
1t 13 1solated and divided between clamps The dissectron 1s
earried superiorly to the saphenofemoral junction, each tribu
tary bemng 1solated, dinnded and hgated The saphenous vemn
13 ligated as close as possible to the femoral vein, first wmith a
single silk higatnre and then with a transfixion suture of the
same material The portion of the vein distal to the ligature
15 exaised The dissection 1s then carried mfertorly, and by
upward traction on the veir and downward traction on_the
edge of the wound a total of 5 to 8 em of vem 15 exeised A
single hgatare 1s placed about the infemor end of the vewn
The superficial fasca and skin are closed with mterrnpted
sutures of fine silk and a firm dressing 1s appled

The patient 1s urged to walk as soon as posmble after the
operation and, 1f necessary, 1s helped to walk before six hours
have elapsed Walking 1s then required every seven hours

Retrograde mjection of selerosing solution at the time
of operation 1s 1nadvisable, because adequate thrombosis
of the long saphenous system will oceur oceasionally
after operation without injection, leakage of the solution
mto the wound may result 1n unsatisfactory healing and
the resulting reaction 1 a patient sensitie to the scleros
mg solution may cause prolonged meapaecity

Carroll J Bellis and Otto L Churney? (M C,USA)
recommend njection of varicose veins with the extrem
ity elevated so that the sclerosant 1s introduced imto
relatively bloodless vessels With this method 1t has
usually been possible to produce thrombosis of the entire
varicose system by a single injection There 1s an appre
ciably greater periphlebitis, parallel to the greater
venous length which 1s inflamed and thrombosed Pain

(9) Surgery 13 411415 March 1843
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vems This suggests that the arious eutancous lesions
assocated with varicostties do nat have theiwr origm i a
dmnished arterial wflow

Howard Mahorner? (Tulane Unn ) obtams wveno
grams of the extremtlics by a method which obviates
cutting down on the vemn

Tecsvic —With the patient sitting, on the roentgen table
1nd the legs dependent, 1 20 gage needle 1s serted wto o

Normal
saline
Solution

Fig 968 —Meth d of shinting cont  t medium from su_ fichal nto deep
venous &ystem by u e of tourmiquet around e,

vem on the dorsnm of the foot or on the anlle, one of the
tributanes of the mternal saphenoue system The tubing of an
nfuston set eontaning normal salt solution 15 connected with
the needle nfuston 1s relativelv rapid The needle 1s strapped
m position with adhesive tape and the patient rotates and
lies down on the table A large cassette contaming the films
1s placed behund the calf and thigh (Frg 268) and the leg 1s
slightly rotated outward A rnbber tourmquet 1s apphed round
the leg wsually at the junetion of the mddle and lower thirds
tightly enouch to impede eirenlation in the superfiual vems
This <erves to shunt the infusion from the superficial mto the

(1) Surg Gyner & OLL

6 414° Janury 1943
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ness, redness and a sensation of stiffness in the involved
portion of the extremity Heretofore, most patients hav
mg such symptoms would have been advised to go to
bed, elevate the part and have warm, moist eompresses
apphed for a number of d1ys or weehs This treatment
usully would result in a prolonged period of disabilitr
with accompansing e¢conomic loss

In place of such therapy, the authors divided and It
zated the greater saphenous vemn 1t the saphenofemoral
Junction and 1mnjected a sclerosing solution into the distal
segment The agent most commonly used was 2 5 per
cent solution of sodium morrhuate 1 amounts varving
from 05 to 3 cc, according to the height of the throm
bophlebitis 1n the greater saphenous system Activity of
sodiwm morrhuate 1s mcreased 1n thrombophlebitis Con
sequently less sclerosing solution 1s needed than in un
comphicated varicose vems Warm, moist pachs mv be
apphied to the involved estremty postoperativels for
the patient’s comfort The patient 1s dismissed a day or
two after ligation and returns for further sclerosing
therapy to elmunate the remainmg patent varicosed
veins as i the ordmary treatment of varicose veins

With this method the duration of the acute stige of
the disease 1s shortened the varicosities which require
ultimate treatment are obliterated simultaneounsly,
there 13 less possibility of recurrence of the phlehtss,
and the ll elithood of development of pulmonary embolr
from the thrombosed portion 1s reduced

David I Abramson and Sidnev M Fiersts (Cimemn
nat1) investigated the peripheral curculation 1n varicose
extrematies of 14 patients bv the venous oeclusion pleth
ysmographie method Rate of blood flow was found to
fall within the range of that for normal subjects or some
what beyond 1t In no instance was decreased peripheral
crrculation observed in the extremufy with ‘aricose

(6) Arch Supg 45 964 968 D cembe 194
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vews This sug.oste that the varous cutaneous Icqlon;
assouiated with varcostties do not have their ongman
dimmyshed arterml inflow

Howard Mahorner? (Tulanc Unny ) obtmns veno
grams of the extrennfics by & method whieh obviates
cutting down on the vem

Tremaie—With the patient sitting on the memgﬁx\ t;\hlg
and the legs dependent, a 20 gage needle 15 nserted anto

L3\

Noremal
satineg
solution

Fi g8 —Mtethod of shuntinz contra t medium fr m uretficial into leep
venous eystem by use of tourniquet around leg

vein on the dorsum of the foot or on the ankle, one of the
tnbutanes of the mternal saphenous system The tubing of an
infusion set contaming normal salt solntion 15 connected with
the necdle, 1nfusion 13 relatively rapsd The needle 15 strapped
M position with adheste tape and the patient rotates and
Bev down on the table A large cassette eontaimng the films
1s placed belind the calf and thigh (Fig 268) and the leg 18
shightlv rotated outward A rnbber tonrniquet 15 applied round
the leg usually at the junction of the middle and lower thirds,
tightly enough to mmpede <ireulation 1n the superficial vems
This «erves to shunt the infusion from the superfictal into the

(7} Sug Gynec & OLst 76 514  Jan am 1047
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deup system Twenty ce of 35 per eunt diodrast 1s slowlv m
Jected mnto the tubing of the mfusmn set just nbovc the needlf‘
wa- seconds after the

makes the exy (Fxg: 269 nnd 0) Then the
wnfu.ton continues to run for 200 ec to wash the diodrast from

Piz 8% (Qf ad  enterj —Anteraposterior and lateral films of right leg
with esing visusl zed by Gigdrast Needls was inserted into a vein an_dorsum
of foot and & tourriquet (arrow) at Sanction of widdle and lower thirds of
the Irg shunted blood into the deep system Venous vster is adequately
expised showing posterior and anter or tibfal veing and {heir jun ture abo €
the tnterosscous membd ane to {rm the popliteal Several valves are dislosed
Venous sy tem looks normal £5 eyternal saphenous vem
Fig 270 (right} —Same case Left leg had longstanding edema fr m ob
struction of de p verou eyetem after fracture of femur wix years Lefore
Arrow tdi ates tourniquet 2t janction of middle snd lower Hrds of the ler
fodra t geen In superficlal wyst m Yelow and above the tournigmet and
gome velns gf the deep svstem below §t althoush 1t has for ed 1te Wiy Up
the superfefal uystem and 19 seen in the interna] saphencus vein (JSV of the
igh no deep veins are lsualized A contral vemegram of the r ht leg
(Pig 69) wbich was n rmal ghowed cfsilization of the Geep ve n uoder
the same eircumstan ¢6 Toumiquet at juncture of wifdle and lower thirdr
s unted contrast medium mtn the deep system AT anteror t ba)
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the vewns. It 15 then possible to rotate the leg for a lateral or
oblique view, or a plate may be placed higher under the thigh
and the femoral vens cxposed

A word of caution should be expressed concerming
venography More extensive thrombosis and even death
bave been reported as compheations
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