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Preface to Third Edihon

Tris NEw EDITION mcludes significant advances 1n the surgery of the
stomach and duodenum that have emerged m the past four years
An expansion of the text has made 1t possible to mclude as well a
brief discussion of other unusual diseases of the stomach that are
amenable to surgicl attack The mmport of mcreasng surgical expen

ence on the indications for various operative procedures has been
assessed Finally speaific attention now 1s given to hemorrhage due
to portal hypertension since methads for 1ts control must be the
concern of surg who are responsible for the tr of gross
bleeding from the upper gastromntestnal tract Despite the elabora

tion of textual matenal the book remamns m essence an exposition
of surgical technics

—Cravpe E WeLcH

Preface to Second Edition

THE ENTHUSIASTIC RESPOASE that giceted this handbook has made
a second edition B, of q for add:
tional information the subject matter has been extended and sev
cral new plates included

Surgical styles and technics change continually In this edition
it will be noted that certan operations have become more popu
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lar and others have receded m sigmficance while some new pro
cedures have been descnbed Populanty does mot mply perma
nence but the inclusion of this matenal 1s necessary for the student
to appreciate the changing trends of surgical opmion Meanwlile
the ongmal format has not been changed Emphasis on techmes
has beern mamtamed rather than on discussian Finally, a lustorical
summary has been dded so that the young surgeon may gaw 2
proper perspectne of the development of gastne surgery

Preface to First Edition

IN Tens ANDBOOK of operitiy e surgery the most common nd smpor
tant operitions that wre perf 2 on the st h and duod
have been selected for ciiscussion The book 15 planned as 1 practical
gude particularly for younger surgeons It is not designed as 2
complete description of all surgical diseases of these viscera and a
number of the rarer operations have been escluded

Severe hmutations have been imaposed on the text to allow meore
space for the illustrabons hence discussion of the vanous proce
dures 15 necessanly brief and therefore quite often didactie The ree
ommended operations are these currently in use m the Massachusetts
General Hosprtal where on the ward senice the major part of the
surgery must be performed by the resident staff Usually alternatve
techmes that may be preferred mn other clinucs are meluded A com
plete discussion of the relative ments of these competing methads is
beyond the scope of this handbook but emphass is placed on the
mdreations for vanous procedures and on the selection of safe rather
than brlthant operations

It will be noted that the use of ransthoracic approaches 15 ad
vised m many mstances The gastnic surgeon should not be hrmted
to use of an abdonunal approach any more than a gynecologst or
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obstetrician 15 Limuted to the permeum Consequently, the techmes
that follow both types of incisions as they are apphed to the stomach
and duodenum are included

It 1s recogmized that the subject matter of each volume m this
sertes must overlap shghtly In such instances the development of
parallel or divergent pomts of view by the vanious authors will be of
great wterest to the reader

Lack of space makes 1t impossible to refer to the many mdividual
surgeons who have added to our knowledge of the stomach and duo
denum As a shght atonement a brief bibliography 15 included so
that reference can be made to the more important articles mn their
ongmal form

Although gastric surgery cannot be reduced to a summation of
technical maneuvers 1t 1s clear that the mportant feature of thus
handbook 1s the clear and accurate portrayal of the steps n the van
ous operations Mrs Muriel McLatchie Miller has contributed the
artwork to this volume Many of her ongmal sketches made mn the
operating room have been especially modified for this text In other
mstances m which techuies not used m thus hospatal are illustrated
acknowledgment 1s made to other authors both on the plates and 1
the references The author extends us thanks to Mrs Miller to Dr
Richard H Sweet for many helpful suggestions to Dr Robert Green
for enticism of anatomical details and to Mrs Grace Bosworth for
her aid m preparation of the manusenpt
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lar and others have receded i sigmificance while some new pro
cedures have been described Populinty does not imply perma
nence but the melusion of this materinl is necessary for the student
to appreciate the changmg trends of surgical opimton Meanwhile
the origmal format his not been ch ! Emphasis on tecl
has been mamtaned rather than on discussion Finally 2 histoneal
summary has been rdded so that the young surgeon may gam a
proper perspectine of the development of gistne surgery

Preface to First Edition

In s 1manoso0ok of operatise surgery the most common and unpor
tant operttions that re performed on the stomach and duodenum
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number of the rarer operations have besn excluded
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SECTION ]

Anatomy of

Stomach and Duodenum

Stoviacu —The cardia 1s an anatomucal Jandmark and a true but
feeble sphincter that designates the upper end of the stomach where
1t merges mto the esophagus The lower end of the stomach 1s marked
externally by the pylone vemn and just beneath 1t the pylorus can be
palpated Mobilization of the normal stomach requires the freemg of
the greater and lesser curvatures but mn various pathologrcal condt
tions the posterior wall may be adherent as well The greater curva
ture may be freed either by removal of the omentum from the trans
verse colon turning all or part of the omentum upward with the
stomach or by section of the various branches of the gastroepiploic
vessels as they enter the wall of the stomach ‘To mobilize the lesser
curvature the left and nght gastric vessels are divided

The stomach 1s subdivided 1nto the fundus body and pylonic an
trum Strctly speaking the fundus 1s that part of the stomach Iocated
above the level of the cardia while the distal 2 1 of stomach com
prise the prepylonc area or pylonic antrum The remainder forms the
body of the stomach The pylorus vanes from a true muscular canal
nearly 11n 1 length to a widely patulous openun;

DuopexunM ~The duodenum 1s divided 1nto four portions the
transverse (the “cap”) descending lower transverse and ascending
All but the first portion 1s retropertoneal The common bile and pan
creatic ducts empty nto the duodenum 7-10 cm beyond the pylorus,
but this distance may be found shortened considerably by the
fammation that p a duodenal ulcer An v pancre
atic duct 1s frequently present and emphes into the duodenum about
2 cm above the ampulla of Vater The fourth portion of the duode
num 15 crossed antenorly by the supenor mesentenc vessels and pos
teniorly lies on the body of the second lumbar vertebra
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Blood Supply

Plate 1 ilustrates the artenal and venous blood supply of the
stomach and duodenum The usual dsstribution ss demonstrated but
varianons are common enough to make careful dissections necessar,
during any operation

The ifenor plremc arteries (IP) usually anse as separate trunks
from the aorta (4) just below the dinphragm The nght phreme
ascends on the under surface of the nght diaphragm The left crosses
behmd the esophagus and 15 distnbuted to the left side of the dia
phragm One large branch crosses antenor to the esophagus w the
substance of the diaphragm this must be higated when the dra
phragm 15 opened

The cehac ans (C) divides mto the left gastne splemic and he
patic artentes The left gastme artery (LG) provides 1 large descend
mg branch to the left ude of the lesser curvature and a smaller
ascending branch to the lower end of the esophagus In 40 per cent
of cases an anomalous branch extends in the upper portion of the
gastrohepatic higament to the porta hepatis The splemie artery (S)
guves ongm to the Jeft gastroepiploic (LGE), the vasa brevia (VB)
to the fundus and to small pancreatsc branches From the hepatic
artery (H) anse the nght gastuc (RG) and the gastroduodenal

(GD) which dnudes to the nght gastroepiploie (RGE} and
supenior pancreaticoduodenal (SPD) artenes The gastroepiploie
vessels supply the corresponding portion of the greater curvature,
while the supenor pancreaticoduodenal anastomoses freely with
the mferor brauch to supply duodenum and head of the pancrcas

The supenor mesentenc artery (SM) les to the left of the corre
spondmg vem and gives ongm to the wferior pancreaticoduodenal
artery (IPD)

The venous dramage roughly follow the artenal supply The
pylone vem (PV) correspondmg to the night gastrie artery s usually
very small Most of the blood from the lesscr curvature dratas via
the coronary vem {CV) nto the portal (P) near the junction of
spleme {SV) and their supenor mesenteric vews (SUV) The veng
cava {VC) reeerves no blood from the stomach or duodenum

Complete devitaizabion of the stomach 15 possible 1f all the main
arterics are divided close to the gastnic wall Consequently when
ever the stomach 1s resected an adequate artersal supply must be
amtawed for the gastric remnant
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Lymphatic Drainage

Afferent lymphatics from the gastric wall drain mnto several groups
of superficial nodes along the curvatures From them, lymphatics
dran mto the deep system along the celiac axis and porta hepatis
and thence nto the receptaculum chylt Unfortunately, the super
ficzal lymphatics often by pass the superficial nodes completely, so
that metastases from gastric cancer may be found m surgically mac
cessible nodes while those along the curvatures are not mvolved by
disease

The superficial nodes of the stomach are divided mto six groups
‘The paracardral nodes (PC) surround the cardia as a necklace The
first metastases from carcinoma of the lower esophagus or cardia of
the stomach are often found here The left gastric nodes (LG ) extend
along the left gastric artery to its ongmn and can be removed en bloe
with the artery The splemic nodes (S) at the ulum of the spleen
requure splenectomy for adequate excision The nght gastric nodes
(RGY) are found along the corresponding artery The gastroepiploe
group (GE) along the greater curvature also collects afferents from
the great omentum so that retrograde metastases into this structure
are not uncommon The subpylonic nodes (SP) are found just be
neath the pylorus

The deep nodes are dilficult or imposstble to remove at the time of
gastrectomy They lie on the celiac amis (C) along the hepatic artery
(H) and within the head of the pancreas (P)

The lymphatic dramage of the duodenum 1s collected mnto vessels
and nodes that ke along the mmer surface of the duodenum particu
larly near the onguns of the superior and wfenor pancreaticoduode
nal arteries (D)
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Lymphatic Drainage

Afferent lymphatics from the gastnic wall dramn mto several groups
of superficial nodes along the curvatures From them, lymphates
dran mto the deep system along the cehac axs and porta hepats
and thence nto the receptaculum chyll Unfortunately, the super
ficaal lymphatics often by pass the superficial nodes completely, so
that metastases from gastric cancer may be found in surgically mac
cessible nodes while those along the curvatures are not wmvolved by
disease

The superficial nodes of the stomach are divided 1nto six groups
The paracardial nodes (PC) surround the cardia as a nechlace The
Brst from of the lower esophagus or cardia of
the stomach are often found here The left gastric nodes (LG) extend
along the left gastric artery to its origin and can be removed en bloc
with the artery The splense nodes (S) at the hilum of the spleen
requure splenectomy for adequate exciston The nght gastnie nodes
(RG) are found along the corresponding artery The gastroepploic
group (GE) along the greater curvature also collects afferents from
the great omentum so that retrograde metastases into this structure
are not uncommon The subpyloric nodes (SP) are found just be
neath the pylorus

The deep nodes are dufficult or impossible to remove at the time of
gastrectomy They lie on the cehac axis (C) along the hepatic artery
(H) and within the head of the pancreas (P)

The lymphatic dramage of the duodenum 1s collected mto vessels
and nodes that hie along the mnner surface of the duodenum particu
larly pear the ongns of the superior and mferior pancreaticoduode
nal artenes (D)
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Nerve Supply

The nerve supply of the stomach has become of practical as well
as theorehical wmportance i recent yeus with the result that the
methods and results of gistne denervation must be appreciated by
the general surgeon

The stomach s mnervated by the sympathetic nerves and the
vagy as illustrated dingrammatically m Plate 3, A The sympathetic
nerves function chiefly as afferent fibers reaching the stomach and
duodenum via the night and left splanchmie nerves through the celiae
ganghons (CG) The greater splanchnic (GS) 13 formed from fbers
leaving the dorsal sympathetic chan from the fourth to twelfth tho
racte ganghons except when the lesser splinchoie nerve (LS)
present, which anses from the tenth to twelfth thoracic ganghons
Complete bilateral sympathetic denervation produces no mmportant
motor ar secretory ch:mgcs but stops pun sensitions thus gstrie
or duodenal ulcers may form and bleed or perforate without warning

Removal of the vagus nerves will however, mfluence the stomach
wd duodenum more senously Anatomuenlly vanations in the for
mation of the vagus trunks are common In general the vagus nerves
descendimng from the region of the bronch: form an antenor and pos
tenor esophageal pleaus (EP) At a lower level the vanous Sbers
reumte forming anterior {AV) and posterior trunks (PV) Most of
the Bbers of the left nerve (LV) pass to the antenor trunk and of
the right (RV) to the postenor These trunks course along the Jower
5-8 cm of esophagus and pass through the hiatus to enter the gastne
wall about 2 em below the duaphragm

Interruption of one vagus trunh at the level of the diaphragm has

uo demonstrible physiologieal effect Bilateral vagotomy produces
profound motor and secretory changes m the stomnch That these
changes ful to occur m about 10 per cent of all vagotomies suggcsts
not only that anatomically complete denersation 1s difficult to obtam
but that cholirergie fibers may seach the stomach by other unhnown
pathways Important effects of vagus section include a reduction 1
the volume and aadity of gastnc contents particularly m patients
with duodenal ulcer In all cases there 15 a decrease i gastnic tonus
and motdity which with mereased pylone spasm leads to delay
the emptyng ime These mothty changes are so xmportant that the
vagus nerses should never be sacnificed unneeessarly
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SECTION 2

Historical Summary

A Brier suMAiARY of the development of surgery of the stomach
and duodenum must include the contributions of many master sur
geons A historical perspective can be ganed most effectively by
noting the chronological sequence of these vanous mnovations The
methods mentioned briefly here will be discussed more fully n
later sections

Gastric surgery has developed within the past §0 years In 1875,
the British surgeon Jones successfully accomplished a gastrostomy
Gastric resection for cancer was attempted m 1879 by Pean and
m 1880 by Rydygier but both of their patients died Billroth on
Jan 29 1881 perfoimed the first successful gastric resection This
was also done for cancer and the patient hved for four months
thereafter Contnnty of the gastromteshnal tract was re estab
Lshed by a gastroduodenostomy Ever smce then such anastomoses
have been specified as Bullroth I procedures (Plates 42 and 43)
In 1885 Bullioth planned a two stage gastric 1esection for a patent
m poor condiion m whom an anterior gastroenterostomy was to
be done first to be followed later by resection of the stomach dis
tal to the anastomosis However snce the patient stood the opera
tion well the entire operation was carrzed out m one stage This
became the Billroth II operation and thereafter all gastuc resec
tions m which the st h 1s sed to the jej have
been known as Bullroth II procedures (Plates 44 and 45 )

In the same year as Billroths first gastrie resection Woelller
id the first gastioenterostomy This also was performed for cancer
He placed the anastomosis m an antecolic posiion with the affer
ent loop attached to the antertor wall of the stomach to the nght

of the efferent loop




Historical Summary

Thus with the exception of total gastrectomy and partal prox
mal gastrectomy the standard operations for cancer of the stomach
were established withm a few years Numerous modifications of
these procedures were made thereafter

Gastrostosn —The simplest of the standard gastric operations
gastrostomy enjoyed great populanty until recently Witzel ntro
duced a successful catheter gustrostomy 1 1891 (Plate 20) Later
methods mvohung a catheter but using different methods of suture
were developed by Stamm (1894) and hader (1896) (Plate 21)
To eluninate catheters Janeway (1913) made 2 tube from a flap
of the gastnic wall (Plate 22) Bech 1n 1905 and Jranu in 1912
described an exceptionally long gastric tube that could be com
pressed by bringing 1t belund a shin bridge (Plate 23) Spivack
1n 1929 dewised a valvular stoma which prevented leakage of gas
tric contents (Plate 24)

GASTROENTEROSTOMY —Gastr was subjected to m
numerable modifications mnvolving the location of the stoma the
relation of the afferent and efferent loops m an 10 or “ant
pensstaltic” fashwon and the length of the afferent loop Most of
these vanations were made 1n the hope that the severe and per
sistent vomiting which often followed this operation could be
avoided Rehef from this compheation was finally 1ccomplished by
Braun who 1n 1892 made - lateral anastomosis between the affer
ent and efferent loops leading to the gastroenterostomy (Plate 69
C) Roux (1897) established his Y anastomosis for the sime rea
son the jejunum was divided the distal end anastomosed to the
stomach and the proximal end to the jejunum 1t a lower level
This type of anastomosis 1s used m many other anatomical loca
tions 1n Plate 63 S-W it s shown after a total gastrectomy Frmnally
the most satisfactary type of gastrojejunostomy was developed by
Petersen nd populanzed later by Mayo and Moynihan This 1s the
short loop postcolic anastomosis desenbed 1n Plate 36

Gastric mresecriox —The Billroth I operation achieved some
notonety 1n early years because of leakage from the “fatal angle”
where the lesser cunature meets the gastroduodenostomy To avoid
this von Haberer (1922) and Finnev (1923) sutured the entire
open end of the stomach to the duodenum (Plate 43 B) Kocher

(1893) unplanted the dusdenum mto the posterior wall of the
stomach (Plate 43 D) Meanwhile Schoemaker (1911) developed
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SECTION 2

Historical Summary

A BuEy suapary of the development of surgery of the stomach
and duodenum must melude the contributions of many master sur
geons A lustoncal perspeetive can be gamed most effectively by
noting the chronological sequence of these vanous mnovations The
methods mentioned briely here will be discussed morse fully
later sections

Gastnic surgery has deseloped mthm the past 80 years In 1875
the Britssh surgeon fanes phshed a gast
Gaste resechion for cancer was attempted o 1879 by Pean and
m 1880 by Rydygier but both of therr patents died Billroth on
Jan 29 1881 performed the first successful gastric resection This
was also done for cancer and the patient lived for four months
thereafter Contuuity of the gastromtestinal tract was re estab
hished by a gastroduodenostomy Ever since then such anastomoses
have heen specified as Billroth I procedures (Plates 42 and 43)
In 1885 Billroth planned a two stage gastrie resection for a patient
m poor conditon n whom ap anterior gastroenterostomy was to
be done first to be followed later by resection of the stomach dis
tal to the anastomosis Howeser smnce the patient stood the opera
tion well the entire operation was carrted out m one stage This
became the Billroth II operation and thereafter all gastnc resec
tons i which the stomach 15 anastomosed to the jepunum have
been known as Billroth 11 procedures (Plates 44 and 45 )

In the same year as Billroths first gastnc resecon Woelfler
did the first gastroenterostomy Thus also was performed for cancer
He placed the os1S I An 1 with the affer

ent foop attached to the antenor wall of the stomach to the nght

of the efferent loop




Historical Summary

to von Eiselsberg, s excluston operation for cuncer nd by Bancroft
who added n excision of the antril mucost (Plate 48) A two stage
gastrectomy has been devised by Mchattriel, Moore and Warren
(Plates 46 and 47)

her senes of op for uleer prop to lower gastne
actdity by removal of a large of s h g acid
secreting cells Connell did such an operation 1n 1929 that he
termed a fundusectomy Somewhat sumlar but more extensive op
erations are Wangensteens tubular resection (1940) and hus sleeve
resection (1952) (Plate 54)

Vagotomy combmed with postenor gastroenterostomy was m
troduced by Dragstedt i 1943 (Plate 40) Although sporadic in
stances of vagotomy had been described before this operation was
never standardized or popularized until Dragstedts work appeared
A meticulous transthoracic technic was developed by Moore (Plate
41) m 194

OtHER OPERATIONS ¥OR cancerR —Total gastrectomy was frst
successfully carried out by Schlatter 1n 1897 Among the techmeal
modifications that demand mention are Schloffer s enteroanastomo
sis between the anastomotic jejunal hmbs nd Grahams method
of total gastrectomy (Plate 62) Replacement of the gastric pouch
by other viscera was introduced by Hunmicutt (1949) and Lee
(1951) who employed segments of the colon (Plate 61)

Proamal gastric resection for cancer was first done successfully
by Zaaiger in three stages in 1913 The first successful transpleural
operation m one stage was reported by Braun (1916) In Amernca
Marshall and Adams and Phemister were pioneers

OmiEn orerations —Other proneer contnbutions of major 1m
portance mclude Rammstedts operation for congemtal pylone
stenosis m 1912 (Plate 14) Hellers operation for cardiospasm m
1913 (Plate 35) and Whipples operahon for carcinoma of the
dundenam, wd beed, of the panerens v 1938 (Phte 87)

The repair of hatus hemxas through a tr:msnbdommal approach
has been developed by Harrington (Plate 30) and through a trans
thoracic approach by Sweet and Allison (Plate 31)

A complete historical review by Waugh and Hood may be con
sulted
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Historical Summary

a method of cxaision whereby the entire lesser cunvature was re
moved

Ballroth 11 vaxsations have been morc numerous and important
Antecohe wstomoses predominated n the carly vanatons hren
fein (1888) 1nistomosed the entire open end of the stomach to
the jejunum wheeas von Discsberg (1889) closed the upper end
of the stomach {Plate 44, C ) In both of these procedures the affer
ent loop was ittached m an antcealie position o the lesser curva
ture Later Moymhan (1923) reversed the position of the loops
phaung the affercnt loop at the greater cunvature (Plate 44, D)

The retrocohe an were d by Hofmeister who,
m 1596 closed the upper portion of the opemng m the stomach
and mastomosed the jejunum with the afferent Joop toward the
lesser curvature (Plite 44 A) The same procedure was advocated
by Finsterer m 1914 Meanwhile Polya (1911) had carried out a
sunilar operation except that he anastomosed the jejunum to the
entire open end of the stomach (Plite 44 B)

A palhative operation for gastric cancer was developed by von
Enselsberg s 1895 He divided the stomach abese the tumor closed
the distal stomach nd inastomoscd the proamal stomach to the
jepunum (Plates 44 F and 65) s became the first “resection
for exclusion 1t 15 still used occasonally for moperable cancer
but has also been modifitd 1nd apphed to duodenal ulcer

OPERATIONS 1OR DUODENAL AND GASTRIC LLCER ~The early opera
tions for duodenal ulcer mvolved mmmal procedures about the
pvlorus Pyloric obstinetion was treated by pyloroplasty first by
Hemele (1868) and later by Milubiez (1858) (Plate 32 A and
B) Horsley m 1919 (Plate 82 C) and then Judd iz 1922 (Plate
32 D) added the ¢xcision of an autenor wall ulcer to the pyloro
plasty A more eatensive operation was devised by Froney (Plate
33)  (astroduodenostomy (Plate 38) ntroduced by Jaboulay
(1692) and then gastrocnterostomy (Plate 36 became the favonte
operations for duodenal ulcers Withm the past two decades they
have been repliced m nearly all nstnces by somne tpe of gastrie
resection

Besides the vanous types of gastne resection desciibed above
that are afl applicable to ulcer other procedures hase ciabved
for this chisewsc Resechons for exclusion of the ulcer
developed by Devine whose proceduic 1s exactly sumilar

speoficatly
have becn



Pre and Postoperative Treatment

Second 2 normal red cell count does not mean that preoperative
transfusions are contraindricated Particularly 1 the presence of de
hydration and weight loss blood often has to be given on an empine
basis Whenever possible the hemoglobm should be normal before
operation Even 1n many apparently normal subjects preoperative
admimistration of 500 cc blood followed by at least 500 cc more
on the day of operanon will be rewarded by a smoother convales
cence

Finally depletion of certain specific electrolytes 15 corrected by
the appropriate ntravenous ad) ration of these sul Re
bance 1s placed chiefly on the use of 5 per cent glucose given erther
i distilled water or in saline solution dependmg on the serum chlo
nde level Potassium 10n solubions are mcluded iof renal funchon 1s
normal Intravenous flmds must be given i sufficient quantity to
produce an output of 1000 cc urne dailly Vitamu K may be re
quured to produce a normal prothrombm tune Other vitamm defi
ciencies are rare but vitamins C and B are often given before and
after operation m combmation with itravenous fluds

Every effort must be made to empty the colon of barum before
any operation m the stomach or senous barium impactions may oc
cur postoperatively Perforation of the sigmozd colon from these rock
Iike masses has resulted 1n several nstances when this detail was
neglected

Certamn other measures are mndicated m specific cases If infection
15 apt to be encountered or if a cancer of the stomach 1s present, 1t
15 well to begin parenteral anhbiotics 24 hours before operation
For this purpose 300000 umts of pemcillm and 025 Gm  strep
tomy are given larly every six hours In addition
when operating for gastric cancer sice so many carcinomas of the
stomach mvolve the colon 1t 15 well to give special care to the prepa
ration of the colon ‘The ad ration of Sulfathalidine orally 8 Gm
daly for five days or of neomycmn 2 Gm four umes daily for one

day and 1dequate preoperative enemas are essential in such prepa
ration

Special attention must often be paid to patients who have arte
niosclerosis or poor cardiac function The routine admunstration of
012 Gm quinidme lactate three hours before operation 15 recom
mended 1 this group snce 1t reduces the mcidence of cardiac ar
rhythmia dunng operation
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SECTION 3

Pre- and Postoperative Treatment,

Anesthesia

PREOPERATIVE PREPARATION

Qrreamions oN Tae stovack and duodenum preferably are done
on patients who are in a good state of nutrition and whose stomachs
are empty and s free from edema or other mfammanon as possible
These objectives can be obtained m many cases when operation is
done at 1 time of election with other operations carned out as emer
gencies they can be aclueved only partally

Preaperatively complete blood and urme exammnations are made
Vanous chemical determinations are carned out on the blood, m
cluding those of serum protemn chlonde carbon dicude—combinng
power nonprotein nitrogen nd prothrombm time When there has
been long continued pylonc obstruction serum sodium and potas
stum levels will be of value The gastric residual 15 obtamned and a
gastne nalysis done Other special studies such as secretory volume
1nd cytologic smears of gastric sediment may be made \ ray studies
a1e curied out and gastroscopy 15 performed when indicated

The theory and mcthods of electrolyte and whole blood replace
ment m the depleted patient are beyond the scope of Hus volume
However several factors of importance should be mentioned In the
first place abnormalities referable to long continued obstruction can
not be corrected and the correction mantamed exeept by surgical
rehef of the obstruction Complete unremitting obstruction should
not be tolerated for more than a week before operation Mmmal
operative procedures such as Jejunostomies for feeding have not been
satisfactory m restoring normal blood chemstry



Pre and Postoperative Treatment

5 Ambulation Motions of the legs both passive and achve are
encouraged as soon as the patient has recovered from anesthesia
Abdommal binders and tight bedclothes that restrict motion of the
legs are avaided If the techmic of operation has been satisfactory
and there 1s no danger of hemorrhage or leakage from a suture Iine
the patient tales a few steps the day after operation Periods of walk
g are gradually increased 1 length and frequency but use of a
chair 15 not permitted for a week By this time the patient will be
fully ambulatory without Elastic stochmgs are apphed
regularly after operation and worn for two weels unless contramn
dicated by poor artenial curculation of the legs

6 Enemas do little good and may be dangerous in the early post
operative penod particularly of closure of the duodenum has been
only moderately satisfactory If no bowel movement bas occurred
six or seven days after operation an enema may be grven

7 Removal of sutures Since the nutntion of many of these pa
tients 1s poor sutures must be left in place for correspondingly long
periods Ordmanly skin sutures may be removed on the eleventh
day and retention sutures on the fourteenth Although st 1s obvious
that n nearly all instances sutures could be removed much earher
1t 15 better to establish a later routine to avord deluscence

8 Removal of drams If a drain has been placed in the viemity
of a duodenal stump withdrawal 1s started on the seventh post
operative day and completed 24 hours later Jejunostomy tubes 1f
mserted at the time of operation and not required for treatment of
obstruction are removed on the eleventh postoperative day When
stomal obstruction occurs the tubes are removed as soon as patency
of the anastomosis 15 established Patency 1s most easily demon
strated under the fluoroscope with a barnium swallow

9 Adjuvant The ad 10n of Band C
may be contnued and E added Dicumarol may be given as pro

phylaxss agamst thromboembelism but should not be vsed f an vleer
has been excluded rather than excised because of the danger of
hemorrhage

Fruip anp ErecrroryTe REQUIREMENTS

Flud and electrolyte requirements are of special 1mp0rtzmcc n
many insk: A brief d of the methods of r

P
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Pre- and Postoperative Treatment

Co\pucr oF THE O ERATION

A Levin tube always should be mnserted before operation and
the stomach emptied The tube 15 hept on suction throughout the
procedure

Durmg the operation the blood pressure and pulse must be Lept
s stable as possible This 1s accomphshed most satisfactonly by
wnserting an tr wenous needle before the operation 15 begun and
admumistering normal saline solution or blood s ndicated The blood
loss during gastric resection usually 15 between 500 and 1000 cc
and thus amount must be repliced

Following operation an additionnl 1 500 ce of 5 per cent dextrose
m water 15 given ntrtenously to support the body requirements for
the first 21 hour period

PostorEratinE Canc

The prmerples cuthined here must be modified 1n indiv1dual cases
but in gencral terms the following course 1s planned

1 Oralmtake The patient s given increasmg amounts of food by
mouth until a s1x meal bland diet 1s reached 1n nine d1ys As a gmde
the diets hsted in Appendix 2 may be followed

2 Intravenous fluds and electrolytes are gnen according to the
schedule on page 32 Blood transfusions are not as a rule necessary
after operation unless ccmpllcahons oceur

8 Gastrnicd ge If the h has been di pressed at the
time of operation by a catheter mserted through the jejunum or
stomach the Levin tube may be withdrawn a few hours after opera
tion when 1t 1s clear the catheter 1s working satisfactorily Otherwise,
the Levin tube should be left mn for 48 hours and aspirations should
be performed once or twice every 24 hours if the patient becomes
nauseated or vormts untll the gastric residual 1s under 200 cc

4 Antbrotics no longer are given routinely because they appar
ently enhance the possibility of an acute pseudomembranous en
terttrs They are mdicated if a perforation or Iocal penitonitas has
been found or pulmonary compheations develop A b of
pemeillmn and streptomy en 1s usually given mtrally (300 000 units
and 025 Gm respectnely every three to si hours) and then
clnnged as soon as cultures and sensitvity tests are available




Pre and Postoperative Treatment

mtestinal dranage 1s not great but there 1s a constant loss wmn the
urme of about 50-100 mEq daily if the hidneys are vormal Chlo
nde loss by vomiting will be vanable and 1s particularly marked
mn patients with active obstructed ulcers i whom the free acid
level 1s lugh

Operation 15 delayed if possible until the blood chemistry ap
proaches normal However the surgeon should plan to spend not
over a week 1n preparation since usually hittle can be accomplished
after that ttme and the patient will soon need calories m the form
of food Postoperatvely electrolyte reserves will be low and sodum
replacement 1n the form of D/S 1s necessary from the outset

2 The patient who, having exhausted his sodium and /or potas
swm reserve 1s treated postoperatively solely with D/W The on
set as well as the cure of the resulting low sodium syndrome 15
dramatic Weakness apathy low blood pressure feeble pulse and
signs of impending shock are instantly relieved by 5 per cent D/S
Likewise 1t must be remembered that potassium reserves are mm
mal and can be exhausted 1n a few days by losses through the d
neys since there 1s no renal threshold for potassium as there 15 for
sodium

3 The patient with stomal obstruction Here 1t 1s very easy to
go wrong If the patient 1s Lept on constant gastric suchon and
fluid losses are made up entirely by 5 per cent D/S the typical
picture of hypolalemic hypochloremic alkalosts appears The ab
domen finally b silent a p ileus app: the non
protemn nitrogen level nises and fever develops Stomal obstruction
15 perpetuated by edema that forms n all parts of the body follow
g the saline food This syndrome can be prevented by giving an

deq; amount of p from the outset and by avoiding

overadmumstration of sodium

The most important detauls of replacement therapy can be sum
manzed as follows

1 heep an accurate mtake and output chart.

2 Adequate replacement of whole blood 15 essential

3 Have frequent accurate plasma level determmnations of elec
troly tes

4 Replace all flud losses by renal or msensible routes as 5 per
cent D/W Eatrarenal losses mav be made up as 5 per cent D/W
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Pre- and Postoperative Treatment

therzps 1m the wsual cuses encountezed 1 gastnc surgeny will be
conndered .o 1his sechon. It 15 obvious that dectrohvie lesels of
the blood plasma must be followed by frequent eccurate determr-
nehony 2nd that careful mtale and ontput charts be mamtamed.
Use of 20 inhang Folen catheter 15 the best way to chedl unman
output, partictlarhy in the early postoperatie penod.

First, the patent will be considered who 15 m good conditoa
znd sho bas a gestnc resection. On the day of operation be 3
gnem, by the .utravenous rovte, 30 co- of blood and 1,500 ce- of
3 per et dextiose 1 aater (D W) I theze 15 an ususual amount
of suesting or the uperating toom 1s hot and the operabon Jong,
some «ddibona] dextrose 1 normal sakne (D;S) will be requured
The usoal Joss of salt by sweating 1s very low when the temperatire
of tue operating room 15 under 75 F but mcreases rapidly above
thet level

On the nrst postoperatse dav asswmung that unsary functon
15 2deqgua.e, 3000 ce of 5 per cent D W and -0 mEq of potassanm
chlonde are gnen. If theve 1s ven Ditle loss by the Levin tube of
oI cther tvpe of mustmal drasage, the same schedule mav be
contmued for three daos. The miravenous 2mds are gradualh re-
Cuced and entreh omitted by the fourth or £fth postoperatne dan
Sodrzm need not be replaced before the &fth dav unless sodmm
reseres have been Iow Oa the other band, potassium should be
gnea regularty wnd must be repliced after the thad day

Metzbobe 2boormalities are found most often under these cr
cnstances

L The patient en.ers x1.h prlone obstruction, Vomutmg of ser-
eral davs curaton will have produced depletion of water and 21
electrolvies. \ot only must replicement be camed out for unsare
output, wseasible loss, vomiting and Lesia tube dramage but the
bucllog must be made up This can best be done by esmating
thet a patient who i mildh debndrated has lost 2 per cent of lus
body weight «nd that ose who 15 badly debydrated has Jost 6 per
cemt. Replecement must be made with 5 per cent D 5 and 5 per
=t D W 23d.ny potassizm as soom as 4o adequate unnan out-
pat has been establabed.

Roughly ¢ 1s possible w replace d loss by vomuting or
Levia tube drammage by 3 per et D S unme by D/W and msen-
sblelmsbr D W The loss of potassum through gastnic or upper
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mtestinal dramage 1s not great but there 15 2 constant loss 1n the
urme of about 50100 mEq daily 1if the hidueys are normal Chlo
nde loss by vomiting will be vanable and 15 particularly marked
n patients with active obstructed ulcers in whom the free acd
level 1s hugh

Operation 1s delayed f possible until the blood chemistry ap
proaches normal However the surgeon should plan to spend not
over a week mn preparation since vsually little can be accomplished
after that time 1nd the patient will soon necd calones 1n the form
of food Postoperatively electrolyte reserves will be low and sodum
replacement 1 the form of D/S 1s necessary from the outset

2 The patient, who having exhausted his sodium and/or potas
sium reserve 1s treated postoperatively solely with D/W The on
set, as well as the cure of the resulting low sodum syndrome 1s
dramatic Weakness apathy low blood pressure feeble pulse and
signs of impending shock are mstantly reheved by 5 per cent D/S
Likewise 1t must be remembered that potassium reserves are mnt
mal and can be exhausted 1n a few days by losses through the had
neys since there 15 no repal threshold for potassium as there 1s for
sodium

3 The patient with stomal obstruction Here 1t 15 very easy to
go wrong If the patient 15 hept on constant gastne suction and
Huid losses are made up entirely by 5 per cent D/S the typical
picture of hypokalemic hypochloremic alkalosis appears The ab
domen finally becomes silent a persistent ileus appears the non
protemn mitrogen level nises and fever develops Stomal obstruction
15 perpetuated by edema that forms 1 all parts of the body follow
mng the saline flood This syndrome can be prevented by gving an

deq amount of p from the outset and by avoiding

overadmnistration of sodium

The most 1mportant details of replacement therapv can be sum
manzed as follows

1 Reep an accurate intake and output chart.

2 Adequate replacement of whole blood 1s essential

3 Have frequent accurate plasma level determimations of elec
trolytes

4 Replace all fuid losses by renal or msensible routes as 5 per
cent D/WY Eatrarenal losses may be made up as 5 per cent DAY
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therapy 1n the usual cases encountered 1n gastnic surgery will be
considered m this section It 15 obvious that electrolyte Jevels of
the blood plasma must be followed by frequent accurate determt
nations and that careful ntake and output charts be mamtamed.
Use of an mlying Foley catheter 15 the best way to check unnary
output, particularly 1n the early postoperative penod

Furst, the patrent will be considered who 1s 10 good condition
and who has a gastrie resection On the day of operation he 15
given by the ntravenous route 500 ce. of biood and 1500 ce. of
5 per cent dextrose i water (D/W) If there 1s an unusual amoust
of sweating or the operating room 1s hot and the operation long
some additional dextrose 1n normal saline (D/$) will be required
‘The usual loss of salt by sweating 15 very low when the temperature
of the operating room 1s under 78 F but increases rapidly abose
that level

On the first postoperatne day g that unpary function
1s adequate 3000 cc of 5 per cent D/WV and 40 mEq of potassium
chlonide are given If there 1s very httle loss by the Levin tube or
any other type of mtestnal dramage the same schedule may be
continued for three days The mntravenous fluds are gradually re-
duced and entirely omitted by the fourth or £fth postoperatne day
Sodium need not be replaced before the £ith day unless sodium
reserves have been low On the other hand potassmum should be
gnen regularly and must be replaced after the thud day

Metabolic abnormalities are found most often under these eif
cumstances

1 The patient enters with pylonic obstruction Vonuting of sev
eral days duration wall have produced depletion of water and all
electrolytes Not only must replacement be carried out for urnary
output, wsensible Joss vomiting and Levin tube dramage but the
backlog must be made up This can best be done by estunating
that a patient who 1s muldly dehydrated has lost 2 per cent of his
body weight and that one who 1s badly dehydrated has lost 6 per
cent. Replacement must be made with 5 per cent D/S and 5 per
cent D/W adding potassium as soon as an adequate urnnary out
put has been established

Roughly 1t 15 possible to replace estimated loss by vomiting or
Levin tube dramage by 5 per cent D/S urme by D/W and insen
sible loss by D/W The loss of potassium through gastne or upper
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Anesthesia

for a few days, but after the fifth day thcy must be made up by
5 per cent D/S
5 Sodwum must be gnen carlicr to the postoperative patients
who have a Jow sodium reserve or who have large eatrarenal losses
6 Potassium 1s preferably given regulrly postoperatnely and
must be given after the third day

ANESTHESIA

Although cctam gener il rules ean be stated for the type of anes
thesta to be used obviously the method chosen must vary with the
ability of the anesthetist Inhalation anesthesta or 1 combmation of
Pentothl and muscle relnants are most popular tod1y A genert}
mesthetie with n mtratrichend tube has many advantiges particn
Tarly m the presence of obstruction or hemorrhage mn open chest
surgery or when 2 difficult technical problom may prolong operating
time  Spmnl ancsthesit secures excellent relation and therefore 3
preferred by many surgeons Generally 1t s best to restrict ats use to
opertions done by well tramed teams so that the operation can be
fimshed before the anesthesn disappers Local anesthesia his been
populir 1 the past ind still e be uscd for some poor nisk patients
An tdaptation of Finsterers method modified by Ogilvie follows

A—Fne subcuticular wheals are made one below the xiphoid
and two on either side just medial to the Interal margn of the rectus
sheaths Through each wheal 1s mjected 20 cc of 2 mixture of 0 5 per
cent procune and 025 per cent quimne and urea hydrochlonde m
salme with 1 drop epinephrine 1dded for each 10 cc The hne of
inctsion 1s also mfiltrated

B —After the peritoneur has been opened 1t 1s infiltrated on erther
side with 20 cc of the same solution

C ~-The hver 1s retracted upward and the stomach downward
The left index finger pushes the worta to the left and a Finsterer
needle 1s inserted against the first lambar vestebra Then 60 cc of a
simzlar solution 1 per cent p mstead of the ¢ 5 per
cent strength 15 mjected in this area

D —Further injection of 10 ce of the 0 5 per cent solution may be
made (1) at the upper end of the lesser curvature (2) at the lower
end of the lesser curvature {3) near termmation of the gastrodu
odenal artery (4) near the ongw of the superior mesentenic atery







SECTION 4

Special Instruments

Castric surcery 1s facilitated tremendously by the use of certam
special instruments Many surgeons have designed clamps that em
body desirable features w hich aid theur specsal technics of resection or
anastomoss Lack of space precindes detailed deseription of all these
mstruments, but brief mention will be made of those we have found
most useful or that provide special features However, ths does not
mean that clamps are essential m gastric surgery simce many able
surgeons use them only rarely

A —The von Petz sew1ng clamp 15 an ingentous nstrument that m
serts two rows of metal clips antomatically closmg the stomach as the
clamp 15 apphed (Plate 79) However 1t 1s an expensn e gadget that
shortens the time of operation very Iittle and enjoys hmted popu
larty

B —~The Wangensteen clamp 1s a dehicate crushing clamp de
signed for an aseptic anastomosis A smgle clamp wath ferrule s illus
trated The method of application 1s shown m Plate 78

C —The Allen clamp 15 2 modified hocher hemostat with a Jong
narrow blade It 1s relatively delicate and 1s therefore useful when
the duodenum small mntesting or colon 1s to be divided The clamp
will hold the stomach wall but several clamps are required for d
asion of the body of the stomach (Plate 59, Q)

D —Thn bladed steel clamps straight or cunved, formerly were
employed with intestmal anastomoses They may be used to prevent
gross contammation sn the unusual case in which stomach or imtestine
1s paotly prepared

E —Payr clamps, 1n & vanety of sizes are most valuable for gastric
resection The relatively broad crushing surface holds the stomach
firmly although this feature coatributes to more trauma than can be
tolerated by viscera other than the stomach

REFERENCES ‘on Petz Payr Wangensteen
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SECTION 5

Inaisions and Closure

Tue TYpE oF mvcision used will depend on the underlymng lesion the
habitus of the pabient the type of anesthesia available and the sur
geons preference It 15 most important that the abdommal surgeon
recognize that he should not be hmited by any particular type of ap
proach whether st be through the abdomen or chest but that the
meision should be the one best fitted for the particular patient In
general, the duodenum 1s approached most easily by a nght sided
meision the body of the stomach by a Jeft sided masion and lesions
about the esopbageal huatus through a thoracie approach

When 1t 1s planned to restrict the mersion to the abdomen a ver
tical incision 1s usually best but when the costal flare 1s wide a trans
verse meision will provide more adequate exposure To provide
access to the upper stomach 1t 15 often advisable to curve the incision
upward or occasionally to make a T me¢ision with the short arm ex
tendng to the aiphond

It wall be found that f the patient 1s overweight exposure of the
duodenum 1s often difficult through a left paramedian meision Con
sequently if undue difficulty 1s espected m this location such as an
actively bleeding duodenal ulcer 1t 1s better to use a transverse or
nght sided approach

Mrdhne vertical maisioos are preferred by many surgeons but
frequently one 1s cramped for exposure and special care must be
taken with the closure However they are ripid and ¢35y

Transthoracic wcisions, so far as the scope of this volume 15 con
cemed are particularly valuable for the repair of hiatus hermia for
cardioplasty, vag y and for the of tumors and ulcers of
the cardia of the stomach When this mexsion 1s to be used an excel
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Inclsions and Closure

lent anesthetist tramed i thoracic surgery 1s absolutely essential
bd 1010 are lly used when a cara
noma of doubtful operability 1s first explored through the abdomen
and the operation completed after extension of the incision through
the chest and wide division of the diaphragm The mceision 1s well
tolerated and undoubtedly will be employed more often mn the future
Whatever the mnaision 1t must be fashioned 1 such a way that a
strong closure can be made Patients with the type of lesions to be
d d are often malnousished depleted by lack of food and often
by severe blood loss Healing tends to be poor and wound dehiscence
1s particularly apt to occur unless great care 1s taken The most 1m
portant features in closure are (1) a mmmmum of trauma (2) abso
lute hemostasis (3) the use of nonabsorbable sutures n the fascia
and subcutaneous tissues (4) the liberal use of stay sutures placed
well back from the incision and mantaned 1n position for at least
two weeks m poor nish patients and (5) the support of the patient
by proper diet blood transfusions and antibioties during the post
operative period When dramnage 1s employed wichs or tubes should
be brought out through stab wounds rather than through the mam
meision
SuTuRE MATERIAL —Every surgeon has individual preferences as
far as suture matenal 1s concerned Closure with catgut 15 the most
rapid and 1s not subject to late discharge of sutures However
wound disruptions or serum accumulations have been common
enough to make the use of nonabsorbable sutures wise Fine cotton
or silk sutures are well tolerated by the tissues but ther tensile
strength 15 not great they must be surpnisingly strong to avord rup
ture when the patient strams and particularly when the mtratra
cheal tube 15 withdrawn Fme brarded wire 1s much stronger and
handles easily Unfortunately the body 1s less tolerant of 1t than of
other matenals The following method of closure 1s recommended
s 0 cb catgut on a nc needle for the pent
toneum and 0 Surgaloy braided steel wire for through and through
sutures while m the fascia #30 cotton #8 sill or 000 Surgaloy
steel sutures may be used The author prefers cotton In thin pa
tients the fascial sutures should be placed so that the knots will he
beneath the fascia This decreases the late formation of sinus tracts
and the discharge of nonabsorbable matenal

[391
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Left Paramedian incision

The left paramedian inciaon s the best single maision for opera
tons on the stomach It can be extended to the xiphod or well below
the umbiheus to prowde adequate space 1f 3 igher exposure 15 nec
essary cxtension across the costal margm may be obtamed according
to the technic demonstrated m Plate 12

A ~The mesion 1s particularly Stted for a patient with a nartow
costal angle and a comparatvely long distance from umbihicus to
xiphoid A straght mersion 15 made 2 em to the left of the imea alba
from the umbibicus nearly to the costal margin As soon as the sk
mcisions 1s made shn towels are apphed Subcutancous vessels are
caught with hemostats and hgated with fine cotton

B —The maeision has been carned throngh the subcutaneous fat
and rectus fascia Wide dissechon of fat from the faseaa s avoded
The medal margin of the faseia 1s elevated between the tendmous
msenptions and the rectus muscle 1s dissected from the medual por
tion of the sheath and retracted Interally Perforating blood vessels
are divided and hgated

G —A cross section of the maision demonstrates the bine of mession
of postenior fascia and pentoneum below the retracted rectus

D —After the pentoneum has been opened the margins of the
wound ase protected by means of long stenle pads To prevent dis
lodgment during the operation these pads may be sutured m posttion
at ethier end and mudportion of the incision

The detatls of protection of wound margws will not be fustrated
1 many succeeding plates for the purpose of orentation and it must
be assumed that this roubine 15 used

{Closure of left prramedian snoimon on poge 42}
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Left Paramedian Incision Closure

Aftur completion of the operation the protecting gauze pads are
removed from the margins of the wound It 1s best for the operating
team to change gloves and to use clean wnstruments for the closure
If the anesthetist 1s told that wound closure s smnunent fuve ramutes
before the end of the operition a great deal of traction and trauma
will be avorded A relatnely deep plane of mnesthesta 1s mowntamed
until the shin sutures are bewng placed

A ~The pentoneum 15 closed by a running 0 chromic catgut hga
ture on a nonhaumatic needle

B ~Skin towels have beon removed Retention sutures are bewng
placed They are of O Surgaloy bravded steel wire 82 steel wire or
#20 cotton Each suture 15 started about 2 cm from the shin margin
and passes directly down through the anterior rectus fascin but not
through the muscle It s then brought out m a corresponding position
on the opposte side. The sutures are placed at mntervls of 2om 5o
that si. to exght are necessary

C ~The antenor tectus fasera 15 closed with interrupted #30
cotton #8 silk or 000 Surgaloy braxded wire sutures Ench suture
15 placed 4-5 mm from the cut edge of fusera Tf finer bites wre tahen
there is 1 tendeney for the fasaus to fray wd the sutares pull out

D —~After the fascial sutures have been hed the wound 15 un
gated thoroughly with salme solution and the shinss closed withnter
rupted sitk The best shin coaptation 15 secured by vertieal mattress
sutures The retention sutures then are ied avouding tension Fenally
a small dressing 3 secared m place with Elastoplast Abdormmal
banders are not used

The techme of closure of the abdommal wall by 1 smgle layer
of stay sutures 15 advised by many surgeons Such a closure 1s recom
mended only 1n 4 straming distended patient 1 whom more meticu
fous closure 15 impossible
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Transverse Incision

A~The transverse masion 15 mdicated particularly for patients
who have broad costal flares and a relatively short distance from
xiphoid to umbilicus

B ~The meision has been made through the skin and subcutane
ous fat The anterior rectus sheaths have been opened for a short dis
tance across the mudhne The linea alba 1s then grasped with kocher
hemostats and elevated and the pentoneum opened just to the left
of the mdhne

C ~Theindex and middle fingers of the left hand are mserted 1nto
the penitoneal cavity ‘The abdomunal wall can then be elevated and
mdividual blood vessels identified and clamped as they are exposed
Any bleedmng 15 controlled easily by further elevation with the fingers
After the left side has been opened the nght half of the mcision 1s
made m a sumlar fashion Meanwhile the round ligament 15 dided
and mdividual vessels hgated

D ~The incision has been completed Note that the exposure of
the pylorus and duodenum 1s far superior to that obtamed by a left
paramedian incision The margins of the wound are protected by
large gauze pads

Closure of the transverse meision myolves (1) peritoneal suture
with nontraumatic 0 chromic catgut (2) the msertion of retention
sutures (3) closure of the antenior rectus sheath and oblique muscles
with mnterrupted sutures and (4) silk sutures m the shn Particular
care must be taken to obtam 2 strong closure about the lnea alba
which 15 the weakest part of the ncision A strong posterior rectus
sheath can also often be closed with 2 separate layer of sutures

Transverse ncisions cut no more than one wmtercostal nerve are
more comfortable than yertical ncisions and result i finer scars
However they are not so widely applicable because of the anatomical
structure of most ulcer patients
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Other Upper Ahdominal Incislons

Other types of upper abdomunal meisions are shown 1w Plate 9

A —This transverse incision 1s curved upward 1 1ts midportion
Excellent exposure of the duodenum and upper portion of the lesser
cunvature 15 obtamed The meision hes about 1 m below the costal
margin and xiphoid The method of making the incision and closure
1s sumalar to that used wath the ordmary transverse wound

B —A nght paramedian incision 1s particularly adapted to opera
tions on the duodenum but high gastnc resections are difficult
through it It s the counterpart of the left paramedian maision sllus
trated 1 Plate 6

C —~The medumn incision 1s often too short for adequate exposure
but 1s excellent when the xiphoid 1s well away from the umbilicus It
15 carned directly through the hinea alba Very few subcutaneous
bleeders are encountered

D ~Closure of the midline masion must be done with particular
care 1s demonstrated m this cross section Both rectus sheaths are
opened so thit separate sutures in layers may be made of the pento
neum and the posterior rectus sheaths the rectus muscle the anterror
rectus sheaths, and shin In addition retention sutures are placed
through the anterior sheath at 2 cm tervals In this diagram the
pertoneal and postenior rectus sheath suture 1s represented by 1
the antenor rectus sheath closure by 2 the retention sutures by 3
and the shn closure by suture 4

E —A cross section of closure of a paramedian incision shows the
four layers of sutures 1 pertoneum and posteror rectus fascia 2
antenor rectus fascia & retention sutures 4 sk sutures

¢
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Transthoroce Incision

A ~The patient 1s placed on his nght side A piffow s placed
below the nght leg and a second one betwe en the knees A tilt table
1s best, but, if not avalable the left side of the patient 1s mclined
backward about 30 degrees toward the surgeon The best exposure
for operations near the esophageal Inatus or on the fundus of the
stomach 15 secured by resection of the minth b Accordingly a long
shin inersion from near the costochondral junction te a pomt 4 cm
lateral to the spinous process 15 made The ncision 15 deepened
through the subcutaneous fascia shan towels are appled and bleed
g vessels hgated

B ~The mnth nb 15 exposed by incision through the Iatissimus
dorst and serratus anticus Closure of the postenor angle of the
wound 1s facilitated if the layer of lumbodorsal fascia that covers
the postenor portion of the nb 15 not cut

C —The penosteum s stripped from the nib by peniosteal elesators
and as long a section as possible of the nib remased The type of nb
elevators and shears used will depend on the personal preference
of the surgeon If necessary the cut ends of the nib mav be smoothed
by arongeur The maision through the pleura is made near the upper
portion of the bed of the 11b n order to avoud trauma to the tercostal
vessels and nerve which run just inferior to each nb

D —The pleural cavity has been opened and any underlymng adhe
sions of the lung mobihzed The wound edges are protected by gavze
pads and the chest wall spread by a Fmochietto retractor

1t 15 not always necessary to resect a nb since an mntercostal m
asion will provide an exposure that s more limted but perbaps
adequate Excessive retraction through such an meision may result
1n fracture of several Tibs so care 15 necessary to avoid too much
trauma If this method 1s used the closure follows the details of
Plate 13

{Closure of transthoracie incision on page 50 1
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Transthoracic Incision Closure

A ~Dramage 15 mstituted by means of a #24 Foley catheter m
serted through 2 stab wound 1n the tenth intercostal space All sutures
will be mterrupted of silk or cotton The first row 15 placed i the
pleura tahing care to nvoid the mtercostal bundle The erghth and
tenth nbs e then brought together by a Bailey approxmmator and
thereadter the pleural sutures are tied

B —The mtercostal muscles have been closed The serratus anticus
nd Iatissinus then are sutured mn separate layers At this time the
dramage catheter my be clamped and the anesthetist may stop the
positive pressure that has been ed throughout the op

C —The cross section demonstrates the various layers employed m
closure After suture of the latissimus fine nonabsorbable sutures are
used to close the subcutineous f1scia Finally the shin 1s closed with
silk

D —The dramage tube 1s placed on three bottle suction Dran
age from the chest collects 1n bottle 1 Bottle 2 15 partly filled with
water The amount of suction 15 regulated by the open tube 4 the
lower end of which 1s placed 8-10 em below the water level The
empty bottle 3 prevents liquid from escapmg into the suction pump

Postoperatively the tube 1s mamtamned i position for 48 hours
and then removed Although dramage 15 not essential st will prevent
the occasional eatastrophe that results from an undetected pneumo
thorax Removal of the blood from the pleural cavity also seems to
produce a smoother convalescence Skin sutures are t1ken out on the
ninth postoperative day

Sexere tercostal neunttis 15 not uncommon fter operation even
when care has been taken to traumatize the nerve as Lttle as possi
ble The pamn may lead to restnicted resprratory mos ements and pul
monary atelectasis Intercostal procame blocks repeated as neces
sary are the safest and easiest way to treat this complication
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Abd. Ineici

acic

Abdommothoracic meisions are of particular nterest to the sur
geon 1 eaploration of carcinomas of the upper half of the stomach
which are of doubtful operability The great advantage 1s the st
plaity of abdominal exploration compared with exploration through
a transthoracic incision and exposure through the diaphragm If the
lesion 15 found to be moperable the abdominal wall 1s closed 1f 1t 1s
operable the meision 15 extended across the chest wall

A ~The patient 1s placed on a tilt table with the body at an angle
of 45 degrees to the table Support 1s gamed by sandbags beneath
shoulder and hip and approprniate restraming straps Pressure on the
legs must be avoided by placing a pillow betw een them and a second
one below the night leg

With the table tilted posteniorly the abdomen 1s opened through
one of two meisions We prefer a transverse mcision through the left
rectus at a level of the mnth rib that can be extended durectly back
across the thorax if necessary (1) An alternative mcision 1s 2 short
left rectus sphtting mesion (2) Either meision 1s deepened through
the pentoneum and the lesion palpated carefully If operable the
maision 1s extended m such a manner that the stomach 1s exposed
ether by the abdommnal or abdomnothoracic routes The particular
value of the transverse abdormnal over the left rectus mcison 1s that
a better exposure of the duodenum can be gamed

B —It has been elected to open the chest The shin mcrsion has
been extended along the exghth mterspace as far postenorly as the
angle of the rib The approach will be facilitated by tilting the table
forward at this stage

[Abd T meisions d on page 54)
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Abd "

1
acsc

C —~Shin towels have been applied The ncision 1s carned down
through the latissimus dorsi aind serratus anticus muscles The eighth
and nimth ribs and costal arch are exposed The mcision through the
chest wall may be made either through the intercostal space or
through the bed of the resected ninth i The latter method will give
slhightly more exposure but usually 1s not necessary with section of the
costal cage In thus plate a nib 1s not resected

The mtercostal muscles are drvided along the dotted ne The
pleura then 1s opened mn the same hine of meision The lung 15 allowed
to retract and the costal cartilages are eaposed

D ~The costal cage has been divided by the rib shears The
phreme nerve 15 identified just above the diaphragm and crushed
with 2 hemostat Gauze packs are placed on the edges of the wound
and the mibs are separated with 1 Finochietto retractor The dia
phragm 1s maised directly down to the esophageal hiatus Several
active artertes must be sutured m the diaphragm including a large
branch of the left mferior phrenic which runs just anteror to the
atus

E —The diaphragm has been opened and 1s retracted by guy liga
tures Wide exposure of the stomach spleen esophagus and left lobe
of the liver 1s obtamed If any difficulty 1s encountered about the
duodenum the masion can be estended easily across the opposite
rectus If for any reason hgher exposure of the esophagus 15 re
quired two or three nbs may be divided postenosly with the ub
shears The exposure obtamed m this way 15 so satisfactory that the
reader may wonder why 1t 1s not advocated i preference to other
maisions 'The reasons are that the masion and closure are tune con
sumung and unless performed with care there may be separation or
SCPS!S at the COStaI margm

nerereNces Carter Humphreys Garlock

{Closure of abdommothoractc mncisions on page 56 ]
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A —The abdomnal portion of the meision 1s first closed m the
usual and the diaphragm 15 closed with mierrupted sik
A Foley catheter 1s neat inserted through a stab wound in the tenth
mtercostal space to drain the pleural cavity, and the balloon 1s m
flated Thereafter the costal cage may be stabilized m one of two
ways If a nib has not been resected (as shown i the illustrabion)
three heavy catgut sutures may be passed around the eighth and
nnth ribs to be tied at a later stage The second method one that
may be used m all cases and 1s necessary if a nb has been removed
15 to suture the cut costal cartilage with one or two braxded steel wires

B —The lung 15 expanded completely and the nbs are drawn
together by a Bailey nb approximator The imtercostal muscles are
then sutured with mterrupted silh

C —The chromic catgut sutures are tied The serratus anticus and
latissimus muscles are closed m separate layers The subcutaneous
fascia and shin are also closed m separate layers The catheter
1s attached to suction as demonstrated m Plate 11

The msert shows the vanous layers of the closed ncision near
the costal margmn 1t will be observed that there 15 httle muscle pro
tecting the nbs at this spot For this reason great care must be taken
to secure a firm closure of the costal margin any mstability or sepsis
o this area 1s troublesome

It 1s unportant to note that the diaphragm must be closed se
curely whenever 1t 1s opened Early postoperative dehiscence of this
suture line may lead to heriation mearceration or strangulation of
any of the upper abdommal viscera A two layer closure 1s preferible
for this reason
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SECTION 6

Congenital Abnormalites

CONGENITAL ABNORMALITIES of the stomach and duodenum wclude
(1) hypertrophic pylonic stenosis (2) duodenal obstruction from
pertduodenal adhesions (3) duodenal ebstruction from congemtal
diaphragms (4) duplications of either the stomach or duodenum
and (5) duodenal obstruction from 1 annular pancreas Of these
lesions the only common one 15 hypertrophic pylonic stenosis

CONGENITAL HYPERTROPHIC PYLORIC 5TENOSIS —The typical hustory
of projectile vomiting of undigested milk usually begins two to three
weeks after burth in 2 male infant Penstaltic waves often can be ob
served running from left to right as the stomach contracts The pylone
tumor 15 nearly always palpable and the x ray picture 15 diagnostic
The tumor 15 palpated most easily while the nfant 1s taking 2 bottle
or immedhately after vomiting \ rays taken after a swallow of thin
barwm wall show a dilated stomach with a narrow clongated pylorus
that permits the passage of only a small amount of barum

The mfant should be operated on {Plate 14} as soon as the diag
nosts 15 made and flud balance has been restored Intrasenous ad
mmistration of 100 c¢ of 5 per cent glucose m salme twice daily
1s often necessary preoperatvely A blood transfusion (20 cc/kg
body weight) 15 required if malnutrition 1s severe A small Levin
tube (3£12) 15 passed mto the stomach before operation

Postoperatively the formula 1s mcreased gradually Five per cent
dextrose n saline 1s started 1 30 cc amounts and given every two
hours as soon as nausea has ceased By the end of a week the infant
should tolerate 5 oz feedings of breast mulk every three hours Intra
venous fluds will be necessary at first if debydration has been

e\cessive



Congenital Abnormalities

PENDUODENAL ADHLSIONS —~Obstructing penduodenal adhesions
re most common with malrot tion of the colon Obstruction usualiy
occurs at the lower angle of the duodenum The vomitus contains
Lute and a scout » r1y of the abdomen shows great dilatation of the
stomach and first two portions of the duodenum Laparotomy 1s car
nied out through 1 paramedian maision The obstructing adhesions
are cut. If there 1s 1 malrotation of the colon with the duodenum
descending vertically on the nght the colon after mobilization 15
placed entirely 1n the left side of the abdomen (Ladds operation)

CONGENITAL DIAPIRAGMS —Congenital diaphragms may occur at
any Jevel n the duodenum They may be partial or complete and
often accompany atresia of other portions of the intestine Conse
quently 1f such a lesion 1s discovered at operation the whole wtesty
nal tract must be observed carefully If the obstruction 1s low in the
duodenum 3t usually 15 possible to dilate the collapsed proximal
Jejunum by injection of salme solution mto the lumen and to pesform
a one layer interrupted silk side to side duodenojejunostomy Occa
sionally 3t may be possible to distend the distal duodenum 1n the
same way nsert a hnife through a duodenostomy iesion made
above the stricture nd cut the membrane from within However
this operition usully 1s difficult and grves poor results 1 duodeno
Jejunostomy 1s a better procedure

Duprications —Duplications of the stomach or duodenum are
rare They are usually manifested by the presence of large cysts near
the head of the pancreas Excision 1s apt to be a formidable procedure
and should not be done unless 1t can be done easily without com
promusing the blood supply of the duodenum or biliary tree Prefer
ably the duodenum should be opened and a cystenterostomy per
formed thus allowing mternal dramnage of the cyst

ANNULAR PANCREAS ~In this situation normal pancreas entirely
surrounds the second portion of the duodenum and fnally produces
complete duodenal obstruction Several operations have been used
to relieve 1t Division of the pancreatic ring unless this 1s very small
may lead to reobstruction because of the formation of dense 1dhe
sions 1 the same spot and 15 dangerous if the rng 15 thick because
a duct may be dnided Duodenojejunostomy above the ring has

grven good results while postcolic gastroenterostomy or a gastne
resection 1s a good alternative operation

(591



Hypertrophic Pyloric Stenosis

The only operation that now 1s employed for thus lesion 1s pyloro
myotomy It 15 of mterest that before mtroduction of this operation
gastroenterostomy had been used this was often successful but gas
tritss frequently developed requiring gastne resection at a later date

PyLORONYIOTONMY

Various incisions have been used for pyloromyotomy Because m
fants with congemtal hypertrophic pylonc stenosis are undemour
1shed and are likely to strain and ewviscerate, all inaisions should be
made lugh shghtly above the lower margmn of the nght lobe of the
hver so that additional protection will be afforded by this viscus
For the same reason all incisions must be short, that 1s 4-5 cm 1
length

A —The rectus sphtting mncision gives easy access to the perstoneal
cavity and can be extended rapidly if necessary Itis however the
meision most prone to dehiscence

B —A vertical ncision that 1s carried through the antersor xectus
sheath with the rectus muscle retracted medually to overlap the m
cision through the posterior sheath 15 very satsfactory smce both
excellent exposure and a strong closure are attamned

C —A transverse maision 2 cm below the costal margm through
the outer portion of the rectus and the medial portion of the oblique
muscles 15 preferred by many surgeons

D —A gndiron meision has been advised by Robertson and has
been adopted mn the Boston Children s Hospital as the best approach
1n routine cases A § cm nciston 1s made 1 em below and parallel
to the costal margin just lateral to the rectus sheath The external
oblique 15 divided m the direction of its fbers then the internal m
the lme of 1ts fibers and finally the transversalis fascia and pen
toneum 1n a smgle layer

E —Alter the penttoneum 1s opened the stomach 1s identified and
the pylorus and first portion of the duodenum withdrawn The sur
geon then grasps the pyloric tumor firmly between the left thumb and
index finger An meision 1s made with the scalpel through the antero
supertor surface of the pylorus along the avascular hne The mesion
15 deepened through the gntty muscle until mucosa 15 encountered

{Pyloromyotomy continued on page 62]






Hypertrophic Pyloric Stenosis

Great care must be exercised on the duodenal margm of the meision
where the muscular layer 1s thin

F —With a fine hemostat the pylonic muscle 15 spread unti the
mucosa bulges widely mto the mecision Further eatension of the
wmasion may be necessary until it finally 1s about 2 cm mlength

G —A longitudinal section of the pylorus demonstrates the dange:
pomt at the upper duodenal angle where perforation 1s most Iikely
to occur The cross section shows the pylorus after dwision of the
muscle fibers

H —Patency of the pylorus 1s now tested by graspmg the duo
denum in the left hand and the stomach in the nght Pressure on the
stomach should foree gas easily through the pylorus Further muscn
lar fibers may need to be divided This same maneuver tests the m
tegnty of the duodenal mucosa If any bubbles of gas or flmd should
escape there has becn a perforation of the mucosa

If perforation of the mucosa has occurred 1t should be closed
by 2 fine catgut suture reinforced if possible by a wisp of omentum
as depicted m this tllustration In malnounshed nfants however no
omentum may be present The Levin tube 1s hept on suction until
the abdomen 1s soft and penstalsis active usually 48-72 hours At
that ime fluids are advanced cautiously

Complications —=The surgical postoperative complcations mclude
pentomts due to unrecogmzed perforation of the mucosa persistent
obstruction due to mcomplete division of the muscle fibers, and
wound complications such as s¢psis dehiscence or hernia Intrapert
toneal hemorrhage should never occur with careful techme Per
sistent obstruction must be recognized early and reoperation carned
out the site of mcomplete muscle division 1s usually found to be at
the duodenal margmn of the maision

REFERENCES Rammstedt Robertson
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Other Congemtal Abnormalities

Other congemtal causes of duodenal obstruction are illustrated m
these drawings Diagnosis 1s made on the basis of eprgastnc disten
tion and the vomiting of clear fluid if the obstruction 1s above the
ampulla or of bile if 1t 15 below Confirmation may be obtamed by
vrays erther by a scout flm or by peroral admimstrition of a small
amount of barium

I —Because of malrotation of the colon the cecum has become
suspended m the nght upper quadrant by dense adhesions which
obstruct the lower angle of the duodenum

J —Lysis of these adhesions reheves the obstruction The duo
denum now usually 1s found to he to the nght of the mdline The
colon has been placed mn the left side of the abdomen by Ladds
maneuver where 1t now lies free and unsuspended Appendectomy
15 optional

K —Obstruction m this instance 1s due to a stenosis Just below
the ampulla Diagnosis may be confirmed by transverse duode
notomv and msertion of an mstrument within the lumen The
duodenotomy 1s made at a spot that will be utilized for a duodeno
jejunostomy

L —A two layer antecolic duodenojejunostomy relieves the ob
struction This has been found to be a more satisfactory procedure
than drvision of the stenotic membrane or plastic procedures at the
level of the stenosis

{ —An annular pancreas usually produces duodenal obstruction
m mfancy though occastonally obstruction will not be mamfested
until adult Life Division of the ning 1s not advised because of the
danger of division of a duct and resultant pancreatiis Intrmsic
obstruction of the duodenum due to a stenosis may be present as
well m nfants The most satisfactory procedure m nfants 1s duo
denojejunostomy as1sshownin L

N —In adults an annular pancreas 1s treated most satisfactonly
by a guslnc resection with some type of gastrojejunostomy made at
the option of the surgeon
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SECTION 7

Perforating Wounds

Repair or WoUNDs OF THE STOMACH

Tue \oRTALITY 18 FIGH follow ng penetrating wounds of the stomach
Laparotomy 15 mdicated whenever a penetrating wound of the pen
toneum 1s suspected and should be done as soon as the patient can be
prepared for operation A Levin tube 1s passed preoperatively if the
aspurate contams fresh blood a stomach wound may be suspected
An 112y taken m the sittng position often shows free air beneath
the diaphragm

A —Exposure of the entire stomach and particularly of the fundus
and posterior wall may be a major problem To secure an adequate
mspection of the posterior wall 1t 1s necessary to divide the gastro
colic omentum and elevate the stomach Note that the mlymg Levin
tube 15 hept on constant suction throughout the operation smce a
distended stomach 1s difficult to mspect

B —The ragged dewitalized edges of the wound are excised In
the stomach there 1s much less danger of constriction of the lumen
from debnidement than there 1s m the small bowel so debridement
mav be fairly radical

C —The wound has been converted to a linear masion and the
mucosa has been closed after individual higation of any large vessels
with a 00 chromic catgut suture A second layer of mterrupted non
absorbable sutures of the Lembert type 1s being placed Closure of
2 circular wound by 2 pursestning has been found to be iadequate
it 15 better to make a linear suture routiely

D —The outer layer of sutures has been tied Remforcement with
an omental tag may be used »f desired
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SECTION 7

Perforating Wounds

REPAIR OF WoUNDS OF ruE StoMacH

THE “ORTALITY 18 HIGH followmng penetrating wounds of the stomach
Laparotomy 15 mdicated wheneyer 4 Ppenetrating wound of the pen
taneum 1s suspected and should be done as soon as the patient can be
prepared for operation A Levin tube 1s passed preoperativelv if the
aspirate contaws fresh blood a stomach wound may be suspected
An i ray taken m the sitting Position often shows free aur beneath
the diaphragm

A —Exposure of the entire stomach and particularly of the fundus
and posterior wall may be a major problem To secure an adequate
mspection of the posterior wall 1t 15 necessary to divide the gastro
colic omentum and elevate the stomach Note that the nlying Levin
tube 15 kept on constant suction throughout the operation smnce a
distended stomach 1s difficult to inspect

B —The ragged devitalized edges of the wound are excised In
the stomach there 1s much less danger of constriction of the lumen
from debridement than there 1s 1n the small bowel so debnidement
mav be fairly radical

C —The wound has been converted to a Linear maeision and the
mucosa has been closed after mdwidual hgation of any large vessels
with a 00 chromie catgut suture A second layer of mterrupted non
absorbable sutures of the Lembert type 15 bemng placed Closure of
a arcular wound by a pursestring has been found to be madequate
1t 15 better to make a linear suture routinely

D —The outer layer of sutures has been tied Remforcement with
an omental tag may be used if desired
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Wounds of the Duodenum

Wounds of the duodenum are hard to diagnose and reparr, chiefly
because of the difficulty of anatomical exposure At laparotomy, the
presence of retroperitoneal edema or bile extravasation about the
duodenum will mdicate the necessity of exposure of the retropen
toneal portion of this organ

In general wounds may be treated 1n two ways Small perfora
tions may be sutured (Plate 16 E) Large wounds with considerable
destructton require a sleeve resection (FPlate 17), with end to end
anastomosis either of the cut ends of the duodenum or of the duo
denum and jejunum The common duct should be 1dentified 1f the
region of the ampulla has been mvolved, simce the duct may have
to be reimplanted After any wound i this area particularly because
of conconutant damage to the pancreas 1t 1s wise to mstitute drawmage

ExPosuRE OF THE DUODENUM

A —The best exposure of the duodenum 1s gamed by wide mobalt
zation of the hepatic flexure of the colon The hepatic flexure 15
freed by dwvasion of the suspensory bands that run from the lateral
abdominal wall and the low er portion of the nght lobe of the lver
These ligaments are vascular and must be ligated The right portion
of the gastrocolic omentum may need to be divided

B —The avascular lateral pentoneum 1s then divided as 1t 1s re¢
flected over the lateral margin of the ascending colon The ascend
mg colon and hepatic flexure together with the mesentery of the
colon are reflected forward downward and to the left exposing the
entire duodenum as far medually as the superior mesentertc vessels
The upper part of the second portion of the duodenum can be mob:
Lized even further by division of the posterior panetal penitoneum
just lateral to the duodenum The small terminal portion of the duo
denum that lies beyond the superior mesentene vessels requures care
ful dissection about the hgament of Treitz to avord injury to the md
dle colic artery

[Exposure of the duodenum continued on page 701
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Wounds of the Dusdenom

Often 1t 15 not necessary to visuahze the lower angle of the duo
denum and for most operations n the region of the ampulia a simpler
method of exposure will suffice

C —A Deaver retractor pulls the nght lobe of the hver upward
while the transverse colon 15 held down by a gauze pack With most
of the second portion of the duod visible the per jost
lateral to the duodenum 15 divided The dissection normally 1s avasew
lar however if large vemne have been produced by disease they
should be hgated snce rather senous bleeding may occur

D —With gentle dussechion the duodenum s now elevated and
rolfed medially exposing i tumn the capsule of the nght kdney
the renal vessels the vena cava and the head of the pancreas

Reram oF Wounns

The method of closure of a wound of the retroperstoneal duo
denum 1s shown Closuze 15 first effected by a layer of running 000
catgut on a nontraumatic needle If possible a transverse rather
than a longitudinal closure should be made sice the lumen wall not
be constricted thereby

E A second layer of mterrupted nonabsorbable sutures of the
Lembert tvpe has heen placed Occasionally 1t 1s possible to msert
a thurd laver of sutures but this should be done with care Rewaforce
ment with a tag of omentum 1s usually wise The duodenum 15 then
allowed to fall back into sts normal postion Fmally a agaret wich
15 placed m Monsons pouch asoiding contact with the suture Ime
The wich 1s brought out through a stab wound m the flank It1s often
advisable at this time to perform a catheter jejunostomy for feecing
so that the duodenum may be hept at rest for several days Postopera
tvels a Levin tube should be left m the stomach for five days

{Repr of wounds continued on page "2 1
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Sleeve Resection of Duodenum

For extenstve wounds of the duodenum =a resection of the m
volved portion with an end to end anastomosts must be done The
same techme 1s available for the excision of certam tumors of the
duodenum

A —A severe wound of the inferior angle of the duodenum 1s ex
posed by mobilization of the hepatic flexure and drvsion of the
peritoneum lateral to the duodenum (Plate 16)

B —The location of the papilla of Vater 1s cephalad to the line of
dnvision of the duodenum The duodenum 1s divided between thin
bladed Kocher clamps with the scalpel The jejunum 15 then di
vided between a sumilar pawr of clamps the ponts of the clamps being
directed toward the mesentery If the jejunal mesentery 1s short more
mobility may be obtamed by dividing the jejunum at a lower level
Indwvidual vessels supplyng the segment of bowel to be removed are
caught with hemostats divided and ligated The distal duodenum
15 pushed behind the supernior mesentertc vessels toward the pa
tients nght side meanwhile the small blood vessels that anse from
them are divided Great care must be taken to avoid trauma to the
superior mesentenc vessels The distal duodenum and proximal jeju
num are then excised

C —The jejunum has been brought through the mesocolon m a
posthion that will avoid hinking A two layer end to end anastomosis
1s then made The outer posterior row of mterrupted cotton sutures
has just been nserted uniting jejunum J and duodenum D This 1s
followed by an mner layer of 000 catgut

D —The has been completed by an outer antenor
layer of mterrupted cotton sutures The jejunum should be sutured
to the mesocolon about the margins of the new opening to prevent
hernation of another loop of jejunum
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SECTION 8

Gastrotomy and Duodenotomy

GASTROTOMY

GASTROTOMY 1 PERFORMED for many reasons particularly for removal
of foreign bodies d ration of bleeding points of hyper
trophic pyloric mucosa local excision of a polyp and inspection of the
mucous membrane when carcinoma 1s suspected
A —The location of typical mncisions 15 shown Because the stom
ach 15 large almost any mncision can be closed without danger of
constriction of the lumen However 1t 1s a good rule to make the
ncision near the suspected area of pathology and therefore as short
as possible Inciston I 1s mdicated 1n certain cases of hemorrhage and
may be extended across the pylorus if necessary If this incision 15 not
followed by resection 1t should be closed by the Hemeke Mikulicz
method to avoid pyloric obstruction Incisions 2 3 and 4 will dem
onstrate other areas of the gastric mucosa
B ~The stomach has been opened and a teaspoon 15 bemng ex
tracted Observation of the mnterior of the stomach may be aided by
mserting two Richardson retractors and elevating the anterior wall
—The maision 1s closed 1n two layers Here an mner layer of
00 catgut 1s bemg placed by the Connell method
D —Closure has been completed by an outer row of mterrupted
cotton sutures
When gastrotomy 1s to be performed for a foreign body several
features should be emphasized (1) If the object 1s opaque x rays
should be taken Just before operation to assure accurate localization
(2} If one foreign body 15 present careful search must be made for
others (3) Care must be taken to avord contamination of the per:
toneal cavity or excessive trauma to the gastric wall




(PLATE 191
i




78]

Duodenotomy

Duodenotomy 15 used most commonly m conjunction with explo-
ration of the common duct to demonstrate the ampulla of Vater with
accuracy In addition 1t 1s required for the demonstration of foreign
bodies for the excision of polyps and occasionally for the discovery
of the source of hemorrhage

A —The duodenum 1s opened through a vertical wncision that
should be directly over the lesion and as short as possible Narrow
thin bladed retractors may be serted which, on elevation will :im
prove the view of the posterior wall

B —Stay sutures are mserted on either margin of the meision mid
way from either end In the illustration the duodenotomy has dem
onstrated a needle which 1s extracted

C —Tension on the stay sutures then transforms the vertical mto
4 honzontal maision The mucosa 1s closed with a running Connell
suture of 000 catgut on a nontraumatic needle

D —Closure 1s completed by the msertion of an outer layer of
nterrupted cotton or silk Note that the dtameter of the duodenum
has been mcreased by this closure rather than dimmshed as it would
be if the closure were made m a longitudinal direction

Closure of a duodenotomy ineision also may be done safely ma
vertical direction Such a method 1s necessary whenever the mcision
1s long However care must be taken to prevent occlusion of the
lumen which may result from postoperative edema 1f too wide a
dinphragm s turned

Postoperatively mn common with other operations on the duo
denum 1t 1s necessary that a Levin tube be used for several days
to mamtamn an empty stomach until the mtegnity of the suture 15
established



Gastrostomy

patient 15 a good nsh local procame nfiltration supplemented by
Pentothal if necessary 1s best when the patient is i poor condition

Postoperatie care —The main postoperative problem 1s to avoid
traum to the stoma unti) the gastric tube 15 Srmly healed and the
stomach securely ittiched to the abdommnal wall If Witzcl or Stamm
gastrostonues are mide great cire must be taken to anchor the
catheter firmly for 10-11 days arc required for healing that is sull
ent to secure safe replicement if the eatheter 15 aceidentally with
drawn With permanent gastrostomics, healing of the tube takes at
least a wech Dunng this penod  the mtroduction of catheters or
synnges m1y rupture the suture hne with fatal results Conse
quently 1t ss safer to use mtravenous thmentation for several days
and the patient should not be llowed to mtraduce anything into the
stomach until he has had 4 period of careful traming

Complications —The hospital mortality followng gastrostomy for
moperable cancer 1s very Ingh chiefly because of the complications
attendant on the primary disease Peritomtis 1s not uncommon, simce
these patients heal poorly It usually onginates from leahage between
the stomach and the antenor abdomimnal wall particularly with the
catheter types of ¢ y Wound deh also oceurs fre
quently since many of these patents have severe coughing spells
Bronchopneumonia 1s common and nearly always fatal

Postoperative diet —By far the best food that can be used post
operatively 15 prepared by passing a normal days diet through the
Wanng blendor as shown by Fallis and Barron In this fashion a
liquid 1s produced that can be ntroduced through even very small
catheters Diarrhea 1s extremely common with most other mustures
although the stomach will accept lugh calonc combmatons more
satisfactonily than the jejunum Homogemzed mulk 15 usually well
tolerated

Postoperative d pression of the st h If after 1y type
of abdomunal surgery long d Levin tube d 3
of the pgastromtestmal tract probably will be necessary some
method of catheter dramage of the stomach should be considered
mstead If the stomach 1s mtact the msertion of a Foley catheter by
the technic advised by Fams and Smith 1s effectne (Plate 20 E)
If 2 Jugh gastnc resection has been done the method of Allen and
Donaldson (Plate 70) may be employed

791



SLCTION 9

Gastrostomy

GASTROSTOMY FORMERLY WAS @ very common operation Now that
many esophageal lesions are treated definitively by surgery 1t has
become less popular There are however, several indications for its
use It1s mdicated parhenlarly m these situanons

1 When moperable malhgnant disease of the esophagus or phar
vax 1§ present, or when esophageal obstruction has occurred from tw
mors of adjacent organs such as the laryax It must be noted thatm
many of these patients lfe 1s extended s shghtly by gastrostomy that
the operation 15 2 useless gesture

2 For multiple bemign strictures of the esophagus when a pro
tracted senes of dilatations 15 advised

3 Asa preliminary procedure m certan operations on the esopht
agus for example, 1n malnounshed patients with megace ophagus
from achalasia

4 As a method of d p of the postoperative

For the frst mnd when hfe expect 1s three months or
more or for the second indication the gastrostomy should be of the
“permancnt” type. (Bech Jianu Spivack or Janeway) 1n other cascs
a temporarv” gastrostomy {Witzel Stamm Kader) may be per
formed Under all circumstances m which further surgery requinng
the transpl won of the h wnto the chest may be done the
stomach should be mutlated as hitle as possible by a gastrostomy
1 order that its full length may be available later In such cases 2
13 iy may be preferabl

Preoperatwe preparahion ~The esophagus should be emptied as
completely as possible with a Levin tube

Anesthesis —Whereas geeral anesthcsia mav be, used when the

h
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Catheter Gastrostomies Witzel Foley

The sumplest gastrostomues ar those mide with catheters His
torically Witzels method takes precedence Large tubes may be
used m this fashion (Plate 20 A-D) or by the Stamm or Rader
methods (Plate 21) The Foley citheter now provides an even easier
techme (Plate 20 E)

WirzeL,  castRosTOMY —A —The abdomen has been opened
through a short left upper rectus sphtting mcision The catheter may
be nserted either with the tip directed tow ard the pylorus or toward
the fundus depending on the manner m which st will lie most com
fortably A pursestrmg or 00 chromic catgut 1s mnserted and the
stomach opened within 1t by the scissors

B —A 26 catheter has been prepared by cutting several extra
holes mn the tip and has been inserted The pursestrng suture has
been tied and the catheter 1s now caught with the same suture and
tied in posiion

C —A running suture of 00 chrom ¢ catgut 1s now used to form a
tunnel enclosing the catheter This sutwie 1s begun just beyond the
previous pursestring and catches the serosa on either side of the
catheter The tunnel 1s made about 2 m long

D —A second layer of mterrupted sutures 1s mserted infolding
the previous layer

FOLEY CATHETER GASTROSTOMY —E —For a temporary postopera

tive gastrostomy the adaptation of the Foley catheter technic as
described by Farns and Smath 15 recommended A catheter with a
30 ce 1nflatable balloon 1s tested before use to be certain the cathe
ter and balloon function perfectly Through 2 short incision the
catheter 1s mserted mto the antertor wall of the stomach and the
balloon mflated The catheter then 1s anchored by one suture This
15 snugged up not too tightly to allow later deflation of the balloon
The catheter 1s brought out through a stab wound and by traction
the stomach 15 drawn up to the abdommal wall One or two addt
tonal sutures may be pliced to hold it here if desired

aeFERENCES Witzel Famsand Smuth
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Stamm Kader Gastrostomy

The Stamm and Kader methods of gastrostomy differ from the
Witzel type only m the manner m which the tube 1s mtroduced nto
the stomach In the Stamm operation the tube 15 held m the stomach
by a seres of pursestring sutures whereas n the Kader type several
layers of Lembert sutures pleat the gastric wall about the catheter
In exther case the tube 1s brought out at night angles to the long aus
of the stomach rather than parallel to 1t as 1n the Witzel type The
Stamm gastrostomy will be shown 1n this plate

A —The abdomen 15 opened under local anesthesia with a lugh
short, left rectus sphtting mncision This operation 1s particularly
apphcable when the stomach 1s small and contracted With care to
prevent contamunation the antertor wall of the stomach near the
midportion 1s delivered through the abdommnal wall and a purse
string suture made The stomach 1s opened and a 26 catheter
mserted The suture 15 tied and the catheter 1s then caught with the
same needle and tied m place

B —A second mnverting pursestring suture 1s now nserted about
15 cm outside the first It 1s tted effectively sealing the openmg m
the stomach If the stomach s of sufficient size a third pursestrng
may be used

C —It 15 1mportant with any tube gastrostomy to suture the
stomach tightly to the abdomunal wall so that the serosa becomes
mtimately adherent to the peritoneum For this purpose two sutures
(1 and 2) are passed above and below the tube catchmg both
pentoneal margms and the gastric wall

D —Sutures I and 2 are tied and the abdominal wall closed about
the catheter

E—A cross sechon of the tube in place shows the enfolded
stomach

REFERENCES Stamm Rader
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Janeway Gastrostomy

A —Local anesthesia 1s satisfactory if the condition of the patient
1s poor The abdomen 1s opened through a short left, upper rectus
sphttng meision The abdominal wall 1s protected by sterile pads
to elmmate any spillage A flap 1s outlined on the anterior wall of
the stomach just above the midportion It extends from near the
lesser curvature to the greater curvature and should be about 2
m width It should be rectangular i shape with the base at the
greater curvature shghtly wider than at the tip It must not be more
than twice as long as 1t 1s wide It1s important that the vessels along
the greater curvature be handled with care to avoid trauma and loss
of nutrition to the flap The stomach 15 controlled by four Alls forceps
placed at the angles of the flap and the weasion 15 contwued
through the wall of the stomach Individual blood vessels are hgated

B —A running catgut suture now 1s begun at the mdportion of
the horizontal mcision near the lesser curvature and 1s continued as
Connell suture converting the rectangular defect to a Linear suture
A catheter approximately % 1 1 diameter 1s then laid along the
open tube and the suture 1s continued all the way along the flap
Care s taken to avoid taking large bites especrally along the newly
constructed tube

C —The mner suture has been completed and ted A second
layer of Halsted sutures of cotton or sk 15 now laid to mvert the
previous row These sutures also are started near the lesser curvature
and carried down to the tip of the tube

[Janeway gastrostomy continued on page 86 ]



{FUATE 77,




(861

Janeway Gastrostomy

D —The outer layer of sutures has been completed The catheter
should fit snugly but the tube should not be closed too tightly about
1t The catheter may be held m place by a catgut suture passed
through the end of the tube The catheter 15 clamped to avoid anv
leakage as the wound 1s closed

E —The relation of the gastric tube to the sk 1s shown m this
cross secion The tube 1s to be withdrawn about 1 em beyond the
shm edge It may be brought out either through the abdommal
mcision or through a stab wound If the tube 1s placed mn the inciston
1t 15 best to bring 1t out at the upper end, smce less leakage tends to
occur when the stoma 15 ligh The tube 15 then sutured to the shin
by three or four fine silk sutures that penetrate only mto the mus
cular coat

F —In this mnstance the tube has been brought through a stab
wound The mcision can now be closed more firmly than if the tube
emerges through 1t The stoma 1s placed near the costal margmn and
as high as possible avoiding hinhing of the tube In most mstances it
can be placed higher than shown m this figure

Although the Janeway gastrostomy 1s the sumplest of the perma
nent types 1t 1s more hikely to leak than are the Spivack or Beck Jianu
types On the other hand ‘the danger of compheations from techmical
errors 1s correspondingly reduced

REFERENCE Janeway
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Beck-Jianu Gastrostomy

The special feature of the Beck Jianu gastrostomy 15 a mucosa
Lined tube which 1s brought up beneath the skan above the costal
margin for a distance sufficrent to provide a valvelike effect

A —A left paramedian incision (Plate 8) has been made The tube
will be formed from the greater curvature and must be nounshed
by the left gastroepiploic vessel The flap 1s about 6 1n long and 1n
wide It must be fashioned 1n such 2 manner as will permut closure
of the remamng stomach without obstructing the lumen In small
stomachs the mcision must therefore be somewhat more to the left
of the pylorus than usual Occasionally the stomach wall be so small
that this operation should not be attempted but a Spivack gastros
tomy (Plate 24) done mstead However mampulation usually m
creases the size of the stomach so that this procedure can be carned
out The night gastroepiploic vessel 1s divided at pownt I adjacent to
the antrum The gastrocolic omentum 15 then divided below the
gastroepiploic vessels The outhne of the tube 1s shown by the
dotted hne Care must be taken to keep the mcision parallel to the
greater curvature

B —Curved thm bladed clamps have been appled and the
stomach divided between them The lower end of the tube 1s then
swung away from the stomach and elevated toward the left The
mucosal ieision 1-2-3 can then be closed with a smgle contmuous
Connell suture

[Beck Jianu gastrostomy continued on page 90 1
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Beck Jianu Gastrostomy

C ~The Connell suture has been completed Special care has
been taken while rounding the acute angle at the base of the tube
Followmng this suture the clamps may be removed

D —An outer layer of interrupted cotton or silk sutures of the
Lembert type completes closure of the stomach and tube

E —An masion shghtly over 1 n m length 1s made above the
costal margm and shghtly to the left of the sternum By blunt dis
section a tunnel 15 made antenor to the rectus fascia and large
enough to admit the gastric tube The tube 15 drawn tightly arcund
the costal margin and as high as possible on the chest wall This wll
aid n prevention of regurgitation The tube 1s withdrawn about 1 em
above the skin and sutured to the ncision

In this figure the final stage before closure of the abdommnal
wound 1s shown Note the final relations of the gastric suture ine
1-2-3

After care —A. small catheter may be passed mto the stomach
wathin three to four days and feedngs begun On conclusion of a
feeding the catheter 1s withdrawn There may be a small amount of
regurgitation but this 1s controlled easily by a small pad

REFERENCES Beck Jianu
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Spivack Gastrostomy

The essential feature of the Spivack gastrostomy 15 the formation
of a valve at the base of the gastric tube thereby elimmating leakage

A —The valve 15 placed at the base of the flap The flap can be
fashioned 1 any direction but should be about 2 1n wide across the
baseand 3 long If the stomach s very small the greater curvature
can be cleared of the gastroepiploic vessels and the flap eatended to
the posterior wall usually however the entire flap can be cut from
the anterior wall The base 1s placed near the lesser curvature At
this pomt the gastric wall 1s depressed by a hemostat and the upper
and lower margms adjacent to the hemostat are umted by a row of
mterrupted sutures that catch the serosa and underlying muscle

The msert n this figure shows a cross section of the valve which
extends inward for a depth of about % m The hemostat 15 then with
drawn and the flap outlined as shown

B ~The flap has been cut and the submucosal vessels have been
caught and individually hgated with catgut This can be done with
out loss of blood 1if the seromuscular mctsion 15 made first and the
submucosal vessels doubly hgated before the incision 1s carried
through the mucosa The flap 1s elevated and the nudportion of the
greater curvature opposite 1t is caught with Allis forceps Tension
on this clamp converts the rectangular defect to a trangle The
stomach 15 then closed by a runmng suture begun at the greater
curvature and extended upward for the entire length of flap thereby
forming & mucosa hined tube

The msert illustrates the mtroduction of a hemostat mnto the tube
to prevent suture of the v alve to the anterior gastric wall as the suture
1s continued on the flap

{Spivack gastrostomy contintced on page 941
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Spivack Gastrostomy

C —~The runnmg suture has been completed Two series of rem
foraing sutures are now placed The first (1) consists of several
mterrupted sutures umting the antenior susface of the tube to the
stomach ths increases the strength of the valve The second layer of
sutures (2) 1s of the Halsted type of exther cotton or sl and mverts
the long suture eatending from the greater curvature to the tip of
the tube

Closure of the abdominal wall must be preceded by suture of the
antenor gastric wall to the pent This 15 iplished with
two sutures that catch the gastric wall just above and below the tube

D —A cross section shows the completed operation The various
sutures that support the stomach and tube are

1 the primary suture forming the valve

3, the suture uniting the tube to the antenor rectus fascia

4 the suture umiting the tube to the sk and

§ the suture of the stomach wall to the pertoneum

Note that none of the sutures penetrates the mucosa The tube
finally extends about 1 cm above the skin surface

E ~The final appearance of the stoma 15 shown The tube 15
brought out through the mdportion of the wound The masion 15
closed mn layers

REFFRENCE Spivack
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SECTION ][]

Diverticula of the

Stomach and Duodenum

Gastric piverticura —Dnverticula of the stomach are compara
tvely rare For example Rivers Stevens and Rirklin reported that
only 10 were removed 1n 11 234 cxploratory operations on the stom
ach at the Mayo Chme Diverticula occur most often on the upper
portion of the lesser curvature just below the esophageal onfice They
vary constderably in size and shape whereas they may be from 1 to 6
cm long they usually have a small nech that 1s about 1 cm 1 diam
eter Uncomplicated duv erticult produce no symptoms Diverticuhtis
hemorrhage and malignant degeneration do occur

Operation should be carnied out if (1) the differential diagnosis
1s not clear and the lesion may be a large ulcer or cancer (2} there
are complications of diverticultis or hemorrhage unrelieved by
medical therapy or (3) the pedicle 1s narrow and the sac wide

DUODENAL DIVERTICULA ~On the other hand dwverticula are en
countered frequently n the duodenum Mangot states that a far
assessment of the ineidence 1n persons aged 50and over 15 5 per cent
This figure excludes the false diverticula that accompany the de
formuty resulting from a chronic duodenal ulcer Other authonties
find the madence as ugh as 20 per cent above age 50 Obviously
therefore most duodenal diverticula are asymptomatic and the
percentage that require removal 1s very small However severe
compheations may occur such as diverticuhtis with perforation
massive Femorrhage retention of foreign bodies malignant degen
eration and obstruction of the common bile or pancreatic ducts
Operation 1§ idicated when any of these complications occur or



Diverticula

when the patient has severe upper abdomunal symptoms for which
no other cause c¢in be established The retention of barum m a
duserticulunm for a period of 24 hours 1s not 1 wtself sufficient indica
tion for operation

Several operative procedures have been advised Serious tech
mcal problems are often d since the diverticula may be
difficult to expose and 1dentify They frequently ongmate from the
vicity of the ampull of Vater and they often are more or less
acutely inflamed

Esposure requires meticulous dissection If the diverticulum 15
collapsed \Mahomers maneuver may be necessary (Plate 26 B)
Graham has used a duodenotomy introducing a finger through the
open duodenum nto the dnerticulum Especilly with diverticula
of the thurd and fourth portions of the duodenum great care must be
tiken to avord the nght and middle colic arteries

When the nech of the di erticulum 15 near the ampulla of Vater
the surgeon must be sure that the common duct 1s not constricted by
the closure A choledoct may be required to assure patency of
the duct

If the diverticulum 1s acutely mflamed particalar care must be
taken 1n closure of the nech Such a diverticulum cannot be mverted
with safety smce it may produce duodenal obstruction

Some of the commoner types of dwverticula and their treatment
re shawn m the succeeding plates

Farse pivermicura —In contradistinetion to the so called primary
diverticula of the stomach and duodenum there 1s 1 group of second
ary or false diverticulr They follow adherence of the wall of the
viscus to some adjacent area by scar tissue with subscquent contrac
ture of the scar They are particularly common 1n the first portion of
the duodenum after duodenal ulcer or repeated attacks of cholecys
titis The treatment of the diverhicnlum thus produced 1s that of the
csative disease

REFERENCES \Mamgot Ruvers Stevens and Kuklin
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Gastric Diverticulum Resection

A —Dwverticula of the stomach are most often found near the
cardia They may anse from the lesser curvature or from the anterior
or posterior walls In the presence of diverticuliis they may be
difficult to expose A transthoracic approach often 1s preferable when
the dwerticulum 1s high

B —The dwverticulum has been dissected free and clamps have
been applied to the base

C —The diverticulum has been amputated Closure of the defect
15 carried out m two layers A runmng Cushing suture of 00 catgut
on a nontraumatic needle 1s placed over the clamp As the clamp 15
withdrawn the suture 15 tightened Another bite 1s taken with the
needle and the suture tied

D —An outer layer of mterrupted sutures of cotton or sk has
been placed and tied

Several important details may be mentioned If the diverticulum
1s near the esophagus special care must be taken to prevent en
croachment on the lumen If the base of the diverticulum 1s large
and particularly f 1t 15 near the left gastric artery the defect should
be closed 1n an open fashion rather than over a clamp 1 order that
hemostasis can be accurate Finally a pursestring closure 1s Iikely to
produce poorer hemostasis than a linear closure and 1s not recom
mended

A special word 15 necessary about esposure of diverticula of the
posterior wall that arise near the cardia It 1s i this group that the
transthoracic approach 1s most satisfactory If the abdommal ap
proach 1s used the surgeon must plan to free one of the gastnc
curvatures The suspensory hgament of the left lobe of the liver 15
cut and the lobe retracted If the diverticulum s near the lesser
curvature the gastrohepatic omentum 1s opened and the left gastne

artery divided and hgated between the celiac axis and the stomach
If 1t 1s near the greater curvature the vasa brevia gastrosplemc
ligament and upper half of the gastrocolic hgament are dvided
After mobilization the stomach can be rotated to demonstrate the

diverticulum
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Duodenal Diverticula Exposure

The 1dentfication and exposure of duodenal diverticula are often
difficult Some of the methods that may be used are demonstrated
this plate

A —Occasionally the diverticulum s filled with vegetable pulp or
other debns Then 1t can be palpated easily Here the diverticulum
hes m the head of the pancreas Exposure has been secured by
division of the gastrocolic omentum and reflection of the colon down
ward The diverticulum can then be dissected free When the base
15 as close to the ampulla of Vater as 1s shown here 1t1s best to open
the common duct and to 1dentify 1ts course accurately by Bakes
dilators before turming in the base of the diverticulum

B —Mahorners method The duodenum 1s mobilized but the
dwerticulum 1s collapsed and cannot be found Accordingly the
duodenum 15 compressed with the finger and aur 1s mjected through
a syrmge On mjechion the diverticulum distends

C —Probably the commonest method of demonstrating a divertie
ulum 1s shown in this figure The entire descending duodenum 1s
mobilized and reflected medially The diverticulum 15 usually it
mately attached to the head of the pancreas The precautions to
avoid mjury to the common duct must be observed

D —Duverticula just proximal to the ligament of Treitz must be
exposed by an opening through the transverse mesocolon Care must
be taken to avord wjury to the mmdeohe vessels which must be
retracted gently

REFERENCE Mahorner
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Duodenal Diverticula Exposure

The 1dentification and exposure of ducdenal diverticula are often
dufficult Some of the methods that may be used are demonstrated
thus plate

A —Occasionally the diverticulum ss filled with vegetable pulp or
other debrnis Then it can be palpated eastly Herc the diverticulum
hes m the head of the pancreas Exposure has been secured by
davision of the gastrocolic omentum and reflection of the colon down
ward The diverticulumn can then be dissected free When the base
15 as close to the ampulla of Vater as 15 shown here 1t 1s best to open
the common duct and to idennfy s course accurately by Bakes
dilators before turning 1 the base of the diverticulum

B —Mahorners method The duodenum 1s mobilized but the
dwerticulum 15 collapsed and cannot be found Accordingly the
duodenum 1s compressed with the finger and air 15 mjected through
a synnge On ijection the diverticulum distends

C —Probably the commonest method of demonstrating a divertic
ulum 1s shown i this figure The entwe descending duodenum 1s
mobilized and reflected medially The dnertsculum 1s usually mt
mately attached to the head of the pancreas The precautions to
avord mjury to the common duct must be observed

D ~Duverticula just proximal to the igament of Treitz must be
exposcd by an opening through the transyerse mesocolon Care tmst
be tahen to avoid mnjury to the midcolc vessels which must be
retracted gently

REFERENCE Mahorner



PLATE 27 |




-102]

Duodenal Diverticulum Exasion

This plate illustrates the typical method of excision of a duodenal
dwverticulum exposure having been obtamed by one of the pro
cedures outlined on page 100

A —The dwerticulum is serzed with an Alhs forceps and put under
tension  The neck 1s mspected It usually 1s narrow and can be
treated m the manner illustrated It 15 grasped with two narrow
hemostats and the diverticulum 1s amputated with a scalpel

B —A Cushing suture of 00 catgut 1s placed over the hemostat,
the clamp withdrawn and the mucosa nverted by tension on the
suture Another bite 15 tahen with the needle and the suture tied
completing the wnner row

C —Interrupted nonabsorbable sutures either Lembert or Hal
sted type are used for the outer row

D ~The suture line may be reinforced by a tag of omentum that
1s caught by several stitches

It should be noted that »f the diverticulum has a wide base 1t
must be treated differently It 15 excised i the same manner the
clamp 1s then removed and transverse closure effected as illustrated
for duodenotomy (Plate 19} This closure will prevent any constric
tion of the duodenal lumen by the suture

In the rare instance 1 which the diverticulum 1s found to be
distended with vegetable pulp 1t1s usually best to open and evacuate
the dwverticulum The surgeon s left index finger 1s then mserted mto
the open diverticulum 7s 1t 15 dissected
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Duodenal Diverticulum Inversion

Terguson has suggested an easy method for the treatment of
duodenal diverticula consisting of the simple mversion of the diver
ticulum Since the walls of these diverticula are thin consisting only
of mucosa and submucosa the iversion produces hitle more than
a hypertrophicd fold of mucous membrane The normal fixation of
the duodenum prevents any tendency toward intussusception This
method 15 particularly applicable in locations where esposure and
closure of the base of the exased diverticulum are difficult Also if
the ampulla of Vater 1s near the base this operation will not com
promuse the common duct

A —The diverticulum 1s mobihized exposing normal duodenum
above and below the base

B —~With the Allis forceps the diverticulum 15 mverted within
the duodenum The defect in the muscular wall 1s now repawed by a
series of nterrupted nonabsorbable sutures of the Lembert type
These sutures penctrate the muscle and submucosa

C —The sutures have been tied closing the defect The stomach
and gastrocolic omentum previously retracted upward are allowed
to fall back 1nto position at completion of the operation

D —A cross scction shows the reconstructed duodenal wall and
the mverted diverticulum

It must not be presumed that this procedure 1s applcable to
dwerticula n other portions of the intestinal tract When a diverticu
lum of jejunum or 1leum 15 mverted 1t often behaves exactly like a
polyp and initiates an ntussusception

reFenence Ferguson and Cameron.



Hlatus Hernla

present on A ray exammation but 1s not present unless esophagitis
and scar tissue contracture have occurrcd

The true short esopliagus occurs 1n 1bout 5 per cent Gastric mu
cosa extends well into the chest and the esophagus actually 15 short
Esophagitis ulcer and stricture develop at an early age

The paraluatal type compriscs 1bout 5 per cent Here the csoph
agus maintans its normal lcngth and position The fundus of the
stomach pushes into the chest very neawr but not actually through
the liatus The hermated hoas pletel losed 1n a true
sac and as the lierma cnlarges the eotire stomach may be found
m it

The wdications for operation for hiatus herma include

1 Persistent discomfort unrehieved by consersative measures such
as loss of weight of corscts ad. ration of a bland diet
and antispasmodics The size of the hernia bears no relation to the
amount of pam expertenced by the patient

2 Evidence of blood loss With small hernias a persistently post
tive guatac stool and secondary anemia occasionally are found With
large hernias massive hemorrhage 1s not uncommon because ulcera
tions develop withmn them 1f blood repl t and phr
do not help an emergency operation with resection of the bleeding
pomt and repair of the herma will be necessary

8 Obstruction This may be either esophageal when stricture
has followed an esophagitis due to a shding hermia or gastne when
the entire stomach 1s ncarcerated 1 a parahiatal sac

4 Ewidence of penetration or of subacute perforation of an
ulcer within the herma

Choce of approach —A good reparr miy be accomplished by
ether the transthoracic or the abdommnal route The percentage of
successful results roughly parallels the number of successful repars
although a few patients with excellent anatomical results wall con
tmue to have bizarre symptoms while a few waith recurrence noted
on xray will be reheved of complunts The author prefers the
thoracic approach for obese patients The abdommal approach 1s
advisable if there 1s concomitant 1bdomunal pathelogy such as gall
stones or ulcer or in the presence of hemorrhage

oz}
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Hiatus Hernia

HERNIAS THROUGH THE DIAPHRAGM may be divided mto several
groups They melude (1) hermas through or immediately adjacent
to the esophageal iatus (2) hermas due to traumatic lacerations
of the diaphragm and (3) hermas through congenital defects The
stomach may be involved m any of them but 1t 15 necessanly pres
ent 1n the hiatus hermas Since the hiatus hermas are the only com
mon ones ounly brief mention will be made of the other types

Traumatic lacerations of the duphragm may be due to penetrat
mg wounds or to blunt trauma In the latter wstance the lower nbs
are often fractured as well The stomach may be mvolved m the
defect immedately or several days to weehs later Severe pam and
vormiting may be followed by gangrene and perforation 1f the stom
ach 1s ncarcerated Repair 1s carried out through a transthoracic or
abdomunothoracic approach

Hermas through congenital defects are usually through the sinus
of Morgagnt Here the antertor leaf of the diaphragm 1s unattached
to the costal cartilage n the parasternal area Reparr 1s effected
through an abdomunal nexsion by suturing diaphragm to the wter
costal carhlage Hermas through the sinus of Bochdalek occur m
the muscular portion of the diaphragm near the periphery They
are repared by a transpleural approach Neither of these hernias
has any pentoneal sac associated with 1t

Hiatus hernias may be divided 1nto three mmportant types The
shding type compnses about 90 per cent of all cases Here the en
ture cardiac portion of the stomach progresses into the chest through
the natus The esophagus extends to the upper portion of the cardia

i a normal fashion Shortening of the esophagus appears to be
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Phremcectomy

Formerly temporary phreme nerve paralysis often was mduced
prior to the repair of most hiatus hernias when the nbdominal route
was chosen for the repair the nerve required crushing mn the nech
Because of the respiratory compheations that may ensue prelmmnary
crushing of the nerve now rarely 1s done 1f surgical repair of the
hermin 15 contemplated However in poor nsk patients 1t 1s some
times possible to secure at least temporary relief from svmptoms
ansmg from 1 hiatus hermin by division of the left phrenic nerve m
the nech

A —A transverse mcision about 21 long 1s made It crosses most
of the sternocleidomastoid muscle and extends a short distance
behind 1t It 15 placed about 1 m above the clavicle In this figure
the relationship of the nerve to the anterior scalene muscle 15 shown
The anterior scalene muscle wserts on the posterior margm of the
first r1b and the nerve lies immedately antertor to 1t QOccasionally an
acce.sory phrenic nerve will be found 1t must be crushed as well

B —The skin meision has been deepened through the platysm?
muscle The cut fibers retract with the shin exposmg the underlyng
sternoclesdomastoid muscle The postertor margin of the muscle s
then dhssected

C —The posterior belly of the sternocleidomastoid 1s retracted
forward strongly The omohyoid muscle will be observed crossing
the field immediately beneath The underlymg vertical muscle that
15 exposed 1s the anterior scalene The phrenic nerve 1s 1dentified and
crushed once with a fine hemostat This will provide paralysis of the
diaphragm for 1 period of 1bout s1x weehs If permanent paralysss
1s desired the nerve should be cut The sternocleidomastoid 1s then
allowed to fall back into place and the meision closed with shin clips

D —A cross section of the cervical region shows the relation of
the phreme nerve to the mternal jugular vemn the common carotid
artery and the vagus nerve These structures lying within the carotd
sheath normally are not exposed during the dissecton but cire
must be taken to avoid trauma to them
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Hiatus Herma Transabdominal Repair

The most dufficult feature of the transabdominal repair of hiatus
herma 15 the production of an adequate exposure Long Deaver or
Harrington retractors are necessary This operation was developed
by Harrington hus technie 1s illustrated in figures A to F

A —A left paramedian mcision (Plate 8) 1s made that extends
almost to the costal margin

B —The left lobe of the liver must be reflected medhally to expose
the hiatus To do this the surgeon s left hand 1s introduced above the
left lobe The supporting tnangular Ligament may be palpated and
put on tension between the mdex and mddle fingers The hgament
can then be divided for a distance of about 3 1n It 15 avascular but
this division must be done under direct vision to avoid mjury to the
nght mfertor phrenic vessels The lateral margin of the left lobe may
then be folded downward and the hver gently retracted by a well
padded retractor

C —The mdex finger may now be passed mto the hiatus and the
margms of the muscular defect palpated The stomach 1s now pulled
downward demonstrating the pentoneal sac that surrounds the
anterior portion of the stomach and esophagus This fold of pert
toneum 1s then grasped with forceps and opened with scissors

D —The esophagus and fundus of the stomach are exposed as
soon as the pertoncum 1s opened The lower margm of the sac 1s
tnmmed away while the upper portion may be allowed to retract
mto the mediastmum With blunt finger dissection the esophagus
1s freed and drawn down wath a traction tape Care 1s taken to av oid
mjury to the vagus nerves smee motibty disturbances of the stomach
may Tesult if both are cut Margims of the hatus are denuded of
loose areolar tissue and mattress sutures of 0 Deknatel are placed to
close the defect.

[Transabdopunal repan continucd on page 112 ]
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Hiatus Hernia Transabdomnal Repatr

E —The heavy silk sutures have been tied obhterating the dia
phragmatic defect The sutures must be snug but not so tight that
they obstruct the esophagus It should be possible to pass the distal
phalans of the mdex finger beside the esophagus through the recon
structed hiatus Funally the stomach 1s sutured to the hatus by a
sertes of pleatng sutures of 00 Deknatel that surround the esophagus
Each suture passes through the diaphragm catches the low er esopha
gus and then the wall of the stomach at the cardia Two sutures may
be laid posteriorly and three anteriorly They are all placed first the
postenior and then the antenior are tied

F —The second row of sutures has been tied thereby completing
the reparr The abdomen 15 now closed without dramage

G ~Instend of repair by sutures placed lateral to the esophagus
a more anatomical method mvolves closure of the abnormal hratus
by suture of the two crurn postenor to the esophagus This 1s the
method preferred bv the author After mobihization of the hver
stomach 2nd esophagus as m A~D the nght and left crura are de
seloped by blunt dissection Esposure of the night crus follows dive
sion of the upper portion of the gastro hepatic hgament The erura
then are brought together snugly behind the esophagus with 0
Deknatel sutures The closure can be made so tightly that the esoph
agus 1s occluded to aword this sufficent space should be left for
the mtroduction of the tip of the mdex finger alongside the esopha
gus Fmally the stomach is returned to its normal position and the
cut margm of the sac or the fundus 1s ancholed to the dinphragm
about 1 cm anterior to the hiatus by several 000 Deknatel sutures
It will be seen that this operation corresponds to an Allison repair
ecept that 1t 1s performed through an abdommal approach wnd that
major emphasis 1s laid upon a tight closure of the crura

After care —Special attention must be paid to the thoracie cavity
during and after operation since 1t 15 possible to produce a pneumo

thorax during the dissection The stomach 1s hept empty by a Levn
tube and fluds by mouth are restricted until postoperati e leus has

been reheved

REFERCNCE Harmngton
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Hiatus Herma Transthoracic Repair

A ~The left chest has been opened through the bed of the re-
sected mnth nb (Plate 10) The lung 15 retracted with a gauze
pack The phrenic nerve may be pinched with a hemostat where 1t
nears the diaphragm The esophagus apparently has been shortened
and the hernia 1s seen above the daphragm

Several methods are now available for repair The shding herma
will be illustrated since 1t 15 the most common In the first type
(B-E) the diaphragm 15 not opened but the hermal sac 1s entered
excess sac removed and the herma reduced Reduction i1s mam
tained by a row of pleating sutures at the cardia and strong sutures
that unite the crura behind the esophagus

B —The herma and esophagus are developed after dvision of
the thin mediastinal pleura The esophagus 1s retracted with a tape
and the hernta 15 freed from surrounding attachments particularly
to the daphragm The esophagus must be mobihzed high enough
to allow replacement of the cardia which 1s at the upper end of
the herma below the draphragm

C —The hermal sac has been opened Smnce this 15 a shding
herma there 15 10 sac on the posterior wall of the stomach The
excess sac 1s excised leaving the margmn over the attachment to the
esophagus to aid 1n the reparr

D —The sac has been excised and the stomach completely sep
arated from the hiatus Both crura must be freed by blunt dissec
tion Repair 1s being effected by two rows of sutures Row I joms
the crura behind the esophagus Row 2 1s a senes of five or six
quilting sutures umtng the esophagogastric junction to the dia
phragm at the hritus It 1s best to place both rows of sutures first,
and then tie down I and 2 respectively Row 1 1s made of inter
rupted mattress sutures of 0 Deknatel row 2 consists of 00 Dek
natel sutures

[Transthoracic repair continued on page 116 ]
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Hiatus Hernia Transthoracie Reparr

E —The sutures have been tied completing the reparr The repair
must be snug but must not constrict the esophagus Thereafter the
mediastinil pleura may be sutured and the wound closed

The second method of repur (F-G) 1s the counterpart of the
abdominal repur shown m Plate 30 It 1s not as satisfactory as the
first method but may be used whenever strong tissues are avarlable
for suture lateral to the esophigus This occurs more commonly
with the parathiatal than with the shding hermas

F —Esposure of the esophagus and hermal sac s carried out
the usual w1y The sac has been excised and the herma reduced
Repair of the defect 15 made by a seres of mterrupted mattress
sutures of 0 Deknatel (1} The esophagogastric junction 1s sutured
to the hiatus by 2 series of 00 Dehnatel sutures that surround the
esophagus (2)

G —The sutures hive been tied Smshing the repur The medt
astmal pleura then may be sutured antenor to the esophagus

The repar of the hernia usually 1s not difficult when there 15
no mflvmmation about the lower esophagus Any inflammatory re
action m the sac or esophagitis make the repair hard because 1t 1s
difficult to lengthen the esophagus sufficiently to retamn the stom
ach below the diaphragm To secure reduction 1t may be necessary
to cut the vagus nerves This 1s not an unmixed blessing for post
vagotomy effects may be severe in these patients so that a second
ary drainage operation such as pyloroplasty becomes necessry

Another suggeshon has been offered by Merendmo Since the
dome of the diaphragm nises anteriorly 1t 15 possible to transplant
the esophagus anteriorly and secure reduction n this fashion To
do this an mesion 4-5 cm long 1s made runming anterorly from
the esophagus dniding the encirching muscle of the draphragm
running about the hiatus After repair the crura and diaphragm
must be sewed snugly belund the esophagus

[Allison s method of repats on page 1181
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Hiatus Hernia Transthoracic Repair

ArrisoN s MEerHOD

Allison has presented 1 method of repaur that has become very
popular The essential feature 15 that the esophagus 15 mamtamed
m position by 1 row of sutures placed on the under side of the
diaphragm

H —The usual transthoracic approach has been made A T
shaped mciston (shown by dotted hine} now divides the mediastinl
pleura By dissecting 1t back the esophagus and herma will be
exposed

I —The esophagus and hermal sac have been mobilized A shd
mg herma 1s illustrated so that the sac covers only the anteror
and anterolateral surfaces of the cardia The crura also are mob
lized by blunt dissection If an mncision 1s now made along the dot
ted lme just below the upper end of the sac Allison has noted
that two separate planes of tissue—the esophagophrenic lLigament
and the perttoneumn—will be cut For most surgeons this will be a
single layer

] —A counter meiston 1s now made thiough the tendinous por
tion of the diaphragm This must be long enough to allow good
visualization and if necessary withdiawal of the stomach for
spection With the finger one can now elevate the antenor ring of
muscle about the hiatus and then open the sac just below the lower
end of the esophagus Note that some of this sac (or ligament and
pentoneum) 1s left attached to the esophagus It 1s important that
the ring of muscle sumrounding the hiatus be kept mtact and not
divaded

[Allson s method of repair continued on page 120 ]
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Hiatus Hernmia Transthoracic Repair

K —The essenttal portion of the repair now consists of a seres
of sutures that umte the cut edge of the sic to the under side
of the diaphragm about 1 cm away from the actual hiatus In this
diawmg the thickness of the sac 15 exaggerated to show the loca
tion of the sutures These sutures aie of 000 Dehnatel Meanwhile
the open daphragm 15 retracted by stay sutures

L —Allison has considered the apposition of the crma behind
the diaphragm a relatively ummportant step However, a stronger
repair can be accomplshed if this 15 done Here one 0 Dehnatel
suture 15 used to close the crura

M —The crura now enclose the esophagus moderately snugly
One or more sumlar sutures may be necessary Fmally the dia
phragin 15 closed The mediastinal pleura may be sutured anterior
to the esophagus

To complete a discussion of the methods of repair of these
hiatus hermas 1t may be mentioned that i contrast to this meticu
lous repair some surgeons do not open the sac but obliterate it
by a senes of pleating sutures Alhsons method has several obvious
advantages that mclude a stronger anatomcal and better physt
ologcal repai as well as an opportumty to mspect the stomach
In addition 1t may be mentioned that blind pleating without open
g the diaphragm may catch the gastric wall at an mopportune
level or even transfisx the lower portion of the lesser curvature
madvertently

rererence  Alhson



Pyloroplasty and Cardioplasty

the esophagus above the stricture and the gastuic cardia {4) resec
tion of the stnictured esophagus with esophagogastrostomy  (5) re
section of the lower portion of the redundant megaesophagus with
esophagogastrostomy Of these methods the first 15 the simplest and
15 apparently as effective as the more radical procedures A resection
of the entire strictured area 1s a much more difficult procedure and
15 more dangerous from the pomt of view of healing More extensive
resections of the megaesophagus apparently do not offer additional
advantages

The operation of esophagomyomotomy ongmally descnibed by
Heller now 1s being used more widely m this country Mamgot
recommends 1t Tughly It 15 an operation analogous to the Ramm
stedt operation for congenital pyloric stenosis and because of the
delicate esophageal wall must be performed with the utmost care

Preoperatwe preparation —Smce the patients are often in poor
physical condition special attention should be given to their preop
erative prep on In certamn 1nst a p 'y gastrostomy
may be necessary Before operahon the huge esophagus should be
emptied of retamed food and liquid content to prevent aspiration
dunng anesthesia Repeated aspirations and mngations are often
necessary to clear it,

Postop care —Postop ely p are on
antibiotics Oral itake 15 increased very slowly Sips of water up to
80 cc an hour are permutted the first postoperative day A gradual
mcrease i amount will allow a full iquid det m exght davs and soft
solids in tw o weeks

Compl ~The postoperative plications are nearly all
referable to the suture lme However occasionally severe anemia
1s encountered Thus 1s probably due to bleeding from an esophageal
ulceration that follows an acute esophagitis produced by a reflux of
gastnic contents through the patulous cardia mto the vulnerable
esophagus

The reader 1s referred to the exhaustive review by Ochsner and
DeBaley fora plete d of the probl

Y
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SECTION ]2

Pyloroplasty and Cardioplasty

THESE TWO OPERATIONS are discussed together since simular types of
are used Hi the underlying pathology 1s entirely

p
dissimadar

Prronorrast —Pyloroplasty was Srst descnbed and advised as 2
specific operation for duodenal ulcer especially when ecatneral ob
struction of the proxmal duodenum was present Experience has
shown that recurre nces are frequent when this 1s the only procedure
However the principle of the conversion of a stenosed lumen to a
wider one may be applied here as well as to other anatomical
locations

At present pyloroplasty 1s occasionally used to rebeve gastnc
stasis Thus 1 conjunction with vagotomy pyloroplasty may be
used n place of gastroent, After esophageal resection with
a ligh apastomosis the stomach which 1s 1n large part converted to
a thoracic organ and 15 atomic from vagus section often emphies
poorly a pyloroplasty improves this condition

Caeoroprasty ~The cause of cardiospism or as it 15 better
termed achalasia of the esophagus 1s not ¢lear The great majonty
of p d well to psychue or medical tr most of
the rest are treated satisfactonly by dilatatons with a mercury
bougie and a few requre surgical intervention The patients the
last group usually have a hugely diated esophagus that tapers
rapidly to an area of almost complete stenosis just above the cardia

Operative procedures —The operations that have been performed
for this lesion melude (1) esophagomyomotomy (Hellers opera

1 1 1 +

non) {2) Sweets method of ¢ g ty ()¢
trostamy wath the produchon o

P PRAFOE;
f a side to side anastomosis between
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Pyloroplasty and Cardioplasty

the esophagus above the stricture and the gastric cardia (4) resec
tion of the stnctured esophagus with esophagog y {5) re
section of the lower portion of the redundant megaesophagus with
esophagogastrostomy Of these methods the first1s the sumplest and
1s apparently as effective as the more radical procedures A resection
of the entire stnictured area 1s a much more difficult procedure and
1s more dangerous from the pomnt of view of healing More eatensive
resections of the megaesophagus apparently do not offer additional
advantages

The operation of esophagomyomotomy ongmally desenbed by
Heller now 15 bemng used more widely m this country Mawgot
recommends 1t highly 1t 15 an operation analogous to the Ramm
stedt operation for congemtal pylonc stenosis and because of the
delicate esophageal wall must be performed with the utmost care

Preoperative preparation —Since the patients are often m poor
physical condition special attention should be given to their preop
erative preparation In certain mstances a temporary gastrostomy
may be necessary Before operation the huge esophagus should be
emptied of retained food and Liquid content to prevent aspiration
during anesthesia Repeated aspurations and wngations are often
necessary to clear it.

Postop care —Postoperatively patients are mamtaned on
antibiotics Oral mtake 15 increased very slowly Sips of water up to
80 cc an hour are permitted the frst postoperative day A gradual
ncrease 1 amount will allow a full hquid diet 1n exght days and soft

solids 1n two weeks

Compl, ~-The postoperative plications are nearly all
referable to the suture ine However occasionally severe anemia
15 d Ths 1s probably due to bleeding from an h 1

uleeration that follows an acute esophagitis produced by a reflux of
gastnc contents through the patulous cardia mto the vulnerable
esophagus

The reader 15 referred to the exhaustive review by Ochsner and
DeBakey for a complete discussion of the problem
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SECTION ]2

Pyloroplasty and Cardioplasty

THESE TWO OPERATIONS are discussed together smee sumlar tvpes of
procedures are used However the underlying pathology 1s entirely
dissinular

PyLororLasTY —Pyloroplasty was first described and advised as a
specific operation for duodenal ulcer espectally when ccatricial ab
struction of the prosimal ducdenum was present Experence has
shown that recurrences are frequent when thus 15 the only procedure
However the principle of the converston of a stenosed lumen to 2
wider one may be applied here as well as to other anatomical
Iocatrons

At present pyloroplasty 1s occasionally used to reheve gastnc
stasis Thus 1 cony with vagot pvloropl may
used m place of gastrc 1y After esophageal resechion with
a lugh anastomosis the stomach which 15 1n large part converted to
a thoracic organ and 1s atonic from vagus section often emphes
poorly a pyloroplasty improves this condition

CarbiopLasTY —[he cause of cardiospasm or as 1t 1s better
termed achalasia of the esophagus 1s not clear The great majority
of patents respond well to psychic or medical treatment most of
the rest are treated sausfactonly by dilatations with a mercury
bougte and 4 few require surgical mtervention The patients 1n the
last group usually have a hugely dilated esophagus that tapers
rapidly to an area of almost complete stenosis just above the cardia

Operatwe procedures —The operations that have been performed
for thus lesion wmclude (1) emphagom)‘omc:tomy (Heller's opera

ton) (2) Sweets method of esophag plasty (3) esop
trostomy with the production of a side to side anastomosis between
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Pyloroplasty

Several types of pyloroplasty have been described which are now
of interest cluefly because of therr listoncal importance Formerly
widely used as the operation of choice for duodenal ulcer these pro
cedures have been almost universally discarded They now are used
rarely to correct gastric stasis after any operation 1 which the vagus
nerves have been cut or m an old patient with cicatnicial pylone
obstruction from a burned out duodenal ulcer

A ~The Hemnehe Mihulicz operation 1s the simplest plastic pro
cedure to relieve pylonc obstruction An maision 15 made through
the anterior wall of duodenum and stomach (1-2) eatending about
3 cm on erther side of the pylorus midway between the greater and
lesser curvatures After the masion 1s made traction sutures are
mserted m the mdpomt of the upper and lower marguas of the mer
sion {3 and 4)

B —The longitudinal meiston 1s converted to a \ertical mcision
by tracton on sutures 8 and 4 Closure. 1s effected by two Jayers of
sutures

C —Horsley s pyloroplasty combined the same type of plastic pro
cedure with escision of an anterior wall duodenal ulcer The duo
denal incision was made 25 ecm m length and the gastric meision
twice as long The meision 1s closed vertically 1 two layers and the
suture hine remnforced with omentum

D ~judds pyloroplasty was shghtly more extensive An elliptc
ncision was made across the pylorus that included the antenor duo
denal ulcer the anterior two thirds of the pylonc sphmcter and a
portion of adjacent pylone antrum

nerEreNCEs Hemeke Mikulicz Horsley Judd
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Finney's Pyloroplasty

Finney s operation combines a plastic procedure on the pylorus
with a gastroduodenostomy It will produce 2 larger stoma than those
shown m Plate 32 but requires a duodenum that 1s freely mobile so
that 1t may be apposed easily to the pylonc antrum If free mobil
zation cannot be secured the operation should not be used

A ~The duodenum has been freed by the methods outlined m
Plate 16 Three gwde sutures are then placed umting the greater
curvature of the stomach to the inner margm of the duodenum The
upper suture 1s placed just below the pylorus the second about 8 cm
below the pylorus near the lIower end of the descending portion of
the duodenum and the third midway between them These sutures
are tied and cut This will produce a gastroduodenostomy that 1s
probably unnecessanly long and 1t may be made shorter if desired

B —It 15 best to use an outer layer of mnterrupted cotton or sik
and an mner of contmuous 000 catgut Accordingly stomach and duo
denum are sutured just anterior to the traction sutures with 2 Tow
of mterrupted nonabsorbable sutures formmg the outer posterior
row The anterior walls of the duodenum and stomach are then
opened through the mverted U shaped mncision 1~2-3

C —The posterior wnner row 15 bemng placed starting from point
2 and contmuing downward At the lower end 1 1s sutured to 3 and
the suture locked

D —The anteror mner row 1s then lard running from the lower
angle of the mciston back to the pylorus where 1t 1s tied A Connell
suture 15 used for this portion

E —The outer antertor row 1s being placed After its completion
omentum will be used as a remforcement

REFERENCE Fimney
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Plastic Repair for Achalasia

Cardiospasm 1s much more aptly termed achalasia of the esopha
gus as Sweet has pomted out since the area of stenosis 15 umformly
located a short distance above the cardia Operations for its relief
have not been performed frequently since 1 most patients improve
ment will follow relief of psychic factors antispasmodics and ocen
sional bouginage When these measures fail some type of plastic
procedure must be considered In general these procedures are
sumilar to the operations for pyloric obstruction

In the Massachusetts Genera] Hospital good results have been
secured by Sweets operation which embodies the features of the
Hemeke Mikulicz pyloroplasty The operation 1s preferably per
formed through a thoracic approach but as ilustrated here may be
done through the abdomen The thoracic approach 1s supenior w that
an uneapected cancer of the esophagus 15 occastonally found

A —The left lobe of the liver has been freed and 15 displaced by
1 Deaver retractor The pent over the esophageal hiatus has
been opened and the esophagus mobilized by gentle digital manipu
lation The vagus nerves are 1dentified and rehacted The anterior
nerve 1s particularly hkely to be mjured and nwust be piotected to
avord later problems of gastric motihty The stenotic area w the
lower esophagus 1s 1dentified just above the cardia and an maision
ts made through the anterior wall of esophngus and stomach The
incision centers over the stenosis and extends about 3-4 cm on ether
side (1-2) If large veins are encountered m the submucosa they
must be higated with fine silh Traction sutures (3 4) are mserted on
erther side of the midpoint of the meision

B —The esophagus can now be rotated by the traction sutures
and the masion 1s closed transversely with three layers of fine silh
Lembert sutures The mnner mucosal row 1s bemg placed

C —The third row has been completed Remforcement may be
secured with omentum

REFERENCE Sweet
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The sunple plastic procedure just described 15 easy to perform,
but 1t has been followed mn a number of mstances by reflux esoph
agitis that produces either bleeding or pam It now seems prob
able that Hellers operation of esophagocardiomyomotomy 1s likely
to guve hetter long term results

A —The first step consists m the mobihization of the lower esoph
agus and fundus of the stomach The left lobe of the liver has been
retracted after cuttmg the suspensory hgament and the pertoneum
over the esophagus It 1s important to 1dentify and spare the vagus
nerves to elmmate any postoperative gastric stasis A traction tape
1s passed around the lower esophagus to ud i mobihzation

(After this mobilization several methods of reparr are available
m additton to the plastic repair described 1 Plate 34 Hellers op
eration (B) and an altumatne procedure (C-F) which 1s less
satisfactory aie ilustrated )

B —The operation msolves merely the longitudinal incision of
the muscular coats of the esophagus and stomach for a distance of
8 mn 1n the esophagus and 2 in 1 the stomach The ncision must
be made with great care The esophagus 15 opened first dividing
the longitudmal and then the thin cucular muscles Small vemns
lymg on the mucosa may need hgation The masion 15 then ex
tended on the stomach Fually the stomach 1s squeezed to be
sure no bubbles appear through an njured esophagus If a per
foration 1s found 1t 15 closed by fine sutures As a guide to determme
whether or not all muscular fibers have been cut, a short gastrotomy
meision may be made below the vertical incision and the ndex finger
mtroduced mto the esophagus A Foley catheter can also be mserted
1n the same manner the 30 cc balloon mflated and then withdrawn
mnta the stomach

rerFerences Heller Maingot

|Esophagogastrostomy for achalasia on page 132 ]
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Esophagogastrostomy

A latcral anastomoss of dilated esophagus to stomach has been
used by many surgeons to correct achalasia This procedure how
ever 1s almost certam to produce reflus esophagitis and 1s infertor to
the Heller operation It 1s included here because of its historical
mterest

Two methods of esophagogastrostomy are available A sumple
side to side anastomosis used by some surgeons umtes the stom
ach and esophagus above the stricture which 15 left undisturbed
This may produce a short and somewhat precanous anastomosis
with a malfunctionmg stoma because of the spur The second
method using the principle of the Finney pyloroplasty 1s illustrated
as 1t has been performed by Clagett

C —A row of mterrupted silk sutures (1) has been placed umt
ing the stomach to the esophagus The antenior walls of stomach
and esophagus are now opened by a U shaped incision that extends
durectly through the area of the stenosis The two arms of the U
must be long enough to produce an adequate stoma but should not
be carned too close to the upper end of row I Hemostasis 15 then
effected The mner posterior row of sutures (2) 1s now placed The
suture of continuous 000 catgut 1s started at the upper end and
unites the mner walls of the U The suture passes thiough the
full thickness of both gastric and esophageal walls It 1s Lnotted
the short end cut and the suture contmued down to the base of
the U

D —The postenor mucosal row (2) has been completed and
the tied end 1s held 1 a hemostat until the first few antenior sutures
are taken The anteror mner row (3) umtes the outer sides of the
U mcision

E —The anterior mnner row has been completed and tied The
antertor outer row 15 bemng placed (4)

F ~The outer row 1s being completed It may be possible to
sert a thurd anterior Tow and this should afford a stronger anasto
mosis However care must be taken to avoid rollng mn too large
a draphragm Rehef from tension on the anastomosis may be se
cured by several sutures that anchor the fundus of the stomach to

the diaphragm

rerenences Clagett Ochsner and DeBakey
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SECTION .‘3

Side-to-Side Anastomoses

Tuxr rrnceLes of side to side or end to end anastomoss are the
same regardless of the Jocation i the gastromtestmal tract How
ever so far as the stomach and ducdenum are concerned, the vanous
exposures wvolved make 1t necessary to describe the several types
which may be used with these viscera

Lsophagogastrostomy —An operation occasionally performed for
achalasiais a side to side anastomosss of the lower dhlated esophagus
to the cardia This operation 1s wferior to those described for cardio
plasty (Plates 34 and 33)

Gastrogastrostomy ~A sleeve resection of the stomach 15 camed
oyt most commonly for a bemgn tumor of the mdportion of the
organ Gastric contimuity 35 then restored by umting the open ends
of the stomach

Gastroduodenostomy —Tlus operation formerly was performed
as a defimtive procedure for ulcer, as such it was unsatisfactory Ithas
alsa been used to restote continuity after 2 mimimal resection of the
stomach and as a concomitant operation with vagotomy to prevent
gastnc yetenhon

Gastraeaterastomy --For rehef from pylone obstruction of anv
type or to relieve gastnc atony after vagotomy gastrojejunastariy 15
a favonte operation Gastroenterostomy 15 not indicated for the treat
ment of nonobstructing duodenal ulcer The gastroenterostomy may
be placed erther m a retro or antecolic position the former provides
more dependent dsawage and 15 usually preferred An antecolic gas
troenterostomy 15 easier to make and to take down 1t1s mdicated 10
same cases of extensive cancer of the stomach as the only possible

palliative operation Some surgeosis have recommended st as a frst

134



Side to Side Anastomoses

stage operation for unresectable duodenal ulcers to precede an ade
quate gastnic resection Howeser for that purpose the two stagc’:’ re
section 15 to be preferred Gastroenterostomies are “anterior” or
“posterior depending on whether the antenior or posterior gastric
wall 15 used In addihion they are antecolic when the jejunal loop
1s brought in front of the transverse colon and retrocohic” (or
“postcolic ) when brought belund 1t

Duodenojejunostomy ~Ohbstruction of the duodenum by com
pression of the superior mesenteric vessels at the hgament of Treitz
produces a megaduodenum that may be treated by this procedure
However this diagnosis must be regarded with some caution since
this duodenal dilatation 1s often part of a general intestinal dilatation
the cause of which 1s not clear

Method —In general 1t may be said that 1t 1s wiser to use three
layers of fine nonabsorbable sutures when dealing with the esopha
gus With h duod and Jej two layers are suficient
Although both layers may be of fine catgut best results seem to be
obtamned with an outer layer of interrupted cotton or sik and an
maer layer of continuous 000 catgut on a nontraumatic needle The
wner layer may also be made with mterrupted sutures It must be
remembered that continuous sutures when pulled tghtly have a
pursestiing effect so that when one or both viscera to be anastomosed
have small lumens 1interrupted sutures should be used

Compl ~The plications referable to these p dures
are hemorrhage leahage and obstruction To prevent bleeding indu
vidual vessels are caught with hemostats and hgated with 000 catgut
Hematomas must be avorded Leahage can be avoided only by deli

cate techme lack of trauma careful approximation and complete
hemostasis

Obstruction formerly was common when large sizes of catgut
wereused Its incidence 1s dunmushed by use of fine sutures by proxi
mal decompression postoperatively and by mamtenance of normal
serum protemn and electrolytes However 1t still 1s the most impor
tant compl of these of lly despite technical
perfection particularly i an elderly patient who has had a posterior
gastroenterostomy for an obstructed ulcer serous stomal malfunc
ton may occur In such patents who have a narrow nutntional

Teserve 1t s wise to supplement the ongmal operation by double
Jejunostomy (Plate 70}

[13s]
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Postcolic Gastroenterostomy

There are numerous vaniations of the gastroenterostomy opera
tion These modifications assumed much more mportnce before
gastric resection became the surgical procedure of chorce for bengn
ulcer and there seems to be httle value m describing all the methods
since most have been abandoned The surgeon must deaide primarily
whether he wants to use an antertor or a posterior gastroenterostomy
The anterior 15 simpler technically but requires a longer loop and
postoperatively attacks of vomiting may occur from distention of the
afferent jejunum Usually the antenor gastroenterostomy 1s placed
in n antecolic position while the posterior gastroenterostomy 1
retrocohic

Posterior gastroenterostomy may be used for (1) obstructing
duodenal ulcer mn which the obstruction 15 due to cicatrix or (2)
as a concomutant procedure with vagotomy It 15 not recommended
for active duodenal ulcer even m elderly patients and it must be
remembered that many patients with dilated stomachs and low se
cretion of hydrochloric 1cid regain acidity wath relief of obstruction
The operation 15 not recommended for the severely penetrating pos
terior wall ulcer that 15 nonresectable unless vagotomy 1s added
It 15 not recommended for moperable cancer of the stomich duode
num or pancreas a long loop anterior gastroenterostomy nd entero
anastomosis will function longer

If a posterior gastroenterostomy 15 to be made a short loop
anastomosis w1th an oblique stoma placed wath the afferent jejunum
at the lesser curvature and the efferent at the greater curvature
1s preferred

A —The abdomen 15 opened through a left paramedian ncision

(Plate 6) Local anesthesia 15 adequate if the patient 1s m poor
condition

B —The transverse colon 15 elevated demonstratng the vessels
1 the mesocolon An ncision 3 mn long 1s then made through the
mesocolon just to the left of the mudcolic artery The posterior wall
of the stomach 1s then seen with the vessels of the greater curvature

visible at the upper left Allis forceps are applied withdrawing a por
tion of the stomach The stomach 1s now sutured to the mesocolon

[Postcolic gastroenterostomy continued on page 138 1
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Postcolic Gastroenterostomy

C —The jejunum 1s 1dentified as 1t emerges from behind the hga
ment of Treitz The afferent jejunum 1s to be sutured near the lesser
cunature which 1s now the most dependent portion of the stomach
visible The afferent jejunal loop must be just long enough to Le
comfortably when the stomach resumes its normal posiion A long
afferent loop often leads to stasis and postoperatne vomiting Usu
ally the distance from the ligament of Treitz to the anastomosis will
be about 5 em  although 1t may be greater if the stomach les low m
the abdomen The operative field 1s now thoroughly walled off with
gauze packs laid on erther side of the projected anastomosis and a
sponge placed posteriorly between stomach and jejunum

D —The jejunum 15 sutured to the postenor wall of the stomach
by a row of interrupted #-40 cotton or 8 silk sutures {I) Simnce the
anastomos:s 15 to lie exactly on the anhmesenteric margin of the jeju
num this row of sutures must be placed about 1 cm away from this
line on the posterior wall of the jejunum The sutures are of the Lem
bert type and are placed at 4 mm mtervals The stoma 1s to be about
6 cm long if the stomach is of normal size If there 1s excessive gastrc
dilatation the stoma should be longer

{Postcolic gastroenterostomy continued on page 140 ]
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Postcolic Gastroenterostomy

E —It formerly was the custom to apply thin rubber covered steel
clamps to the stomach and jejunum before they were opened This
now 15 s¢ldom necessary since the stomach 1s hept empty by means
of the Levin tube The jejunum 15 first opened exactly on the anti
mesenteric margin for a distance of 5 cm Any mucosal bleeders are
caught with fine hemostats and higated with 000 plam catgut The
stomach 1s then opened for a similar distance a sucker used to as
prrate any gastric restdual and any blceding vessels ligated The
posterior wner row of contmuous 000 chromic catgut ou a nontrau
matic needle 1s now mserted (2) Either curved or straight needles
may be used depending on the surgeon s preference

F —The posterior inner row 15 continued as 4 runmng, suture from
the upper angle down to the lower When the lower angle 15 reached
the sature 15 locked

G —The suture 15 now contmued around the, lower angle using a
running Connell suture that will mvert the mucosa as it progresses

H —The antenor mner suture (3) has been run back to the upper
angle and tied to the end of the posterior mner suture The anteror
outer row (4) of interrupted cotton or silk 1s being placed

[Posteolic gastroenterostomy continued on page 142 ]
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Postcolic Gastroenterostomy

I-The t has been completed Two additional sutures
(5} are placed at exther end of the suture ine to prevent kinking at
the stoma

J —The position of the stoma 1s shown diagrammatically

Several alternative methods may be used The use of clamps has
already been mentioned Another vananon mvolves the use of three
layers of sutures anteriorly and posteriorly The mmer layer approxt
mates mucosa only whereas the outer two layers unite the seromus
cular coats of stomach and jejunum The use of three layers on the
gastne wall 15 unnecessary and may inerease the meidence of stomal
obstruction

Since the weal spot of any anastomos:s 1s at the angles some sur
geons hesitate to tie the mner suture exactly at the angle This can
be avoided by the method shown i K-M a method apphicable to any
type of gastromtestinal anastomoss

K ~The outer posterior lne of sutures has been placed The mner
posterior row has been started at the midportion of the posterior
aspect of the stoma the suture (1) carned down around the lower
angle and locked

L —A second mner posterior suture (2) 1s now started just above
the previous suture and carried up the posterior wall and loched at the
upper angle Both sutures are now carried back to the m:dportion
of the stoma along the anterior margin

M —The sutures are then tied together completng the antertor
nner row The antertor outer row 1s then made m the usual way

phcations —~The plications of this operation have been
discussed briefly However 1t 1s wise to re emphasize the dangers of
postoperative stomal obstruction particularly 1 elderly debilitated
atients with long standing obstruction and gastric atony Double
]E]unostomy (Plate 70) performed at the time of operation may be
fesaving m this group of patients
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Antecolic Gastroenterostomy

An antecolic gastroenterostomy s done cluefly for moperable
cancer of the pylorie portion of the stomach duodenum or head
of the pancreas It can be used occasionally to rehieve stomal obstruc
tion after gastnic resection but 1s not sure to be successful smce the
same factors that produced obstruction after the first operation may
be present in the second It will most probably succeed when some
actual orgamic cause for the obstruction can be demonstrated Though
this procedure has been recommended 1 selected cases of nonresect
able duodenal ulcer a first stage gastrectomy (Plate 46) 15 a better
operation

A —Since the operation 15 usually performed for extensive cancer
the stoma must be placed whenever possible as far from the tumor
as 1t can be made Theoretically the best Jocahon would be close
to the greater curvature with the stoma in a transverse direchon A
relatively long loop of jejunum 15 necessary In this figure the outer
posterior row of sutures has been placed and the stomach and duo
denum opened

B —The anastomos:s 1s bemng completed having been done i the
manner dlustrated mn Plate 36 Additional sutures are placed just
lateral to both ends of the anastomoss to prevent hinking

C —The gastroenterostomy 1s supplemented by an enteroanasto
mosis between the afferent and efferent loops of jejunum when the
operaton 1s done for cancer The enteroanastomosis will prevent re
gurgitant vomiting from a distended proxmmal loop as well as any
postoperative stomal obstruction This precaution 15 advisable be
cause emptymg of the stomach rarely 1s as complete after anterior as
after postertor gastroenterostomy
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Gastroduodenostomy

This sumple side to side anastomosis of the stomach and duode
num accomplishes the same ends as the vanous pyloroplasties

A —The duodenum and distal stomach have been mobilized so
that the greater curvature may be apposed to the antenor surface of
the duodenum They are umited by the ou*er posterior row of nter
rupted sutures which 1s started at the pylorus and run downward for
about 5 cm

B —~The anterior walls of stomach and duodenum are opened
along the lines shown but the ncision 15 not carned through the
pylorus as in the Finney pyloroplasty (Plate 33)

C —The posterior mner row 1s of continuous 000 catgut At the
lower angle 1t 1s loched and then continued back as a Connell suture
to the upper angle where 1t 1s ied

D —The antenior outer row has been placed and tied

It should be noted that mechanical difficulties often anse from
this anastomosis Angulation of the duodenum especially 1f that or
gan 1s of small drameter may lead to early stomal malfunction or later
attacks of vormting Particular care must be taken 1n the early post
operative course to heep the stomach deflated

This operation was regarded very favorably by some of the older
surgeons mcluding Jaboulay Wilkie and Finney Although theorett
cally 1t 15 a good operation to relieve sumple pylonc obstruction later
reactivation of an ulcer 1s not uncommon and any type of secondary
resection 1s made dufficult by the gastroduodenostomy For these
reasons the operation 1s used rarely today

A somewhat stmilar operation 15 the end to side gastroduodenos
tomy that 1s sometimes carned out after gastric resection It has the
advantage that a defimtive procedure to prevent further ulcers 1s car
ned out at the same ttme For technical reasons this procedure 15 not
done frequently but the method 15 described briefly i Plate 43 B

REFERENCE Jaboulay
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Duodenojejunostomy

The operation of duodenojejunostomy 15 done for so called chrome
duodenal ileus due to obstruction at the hgament of Treitz Under
unusual circumstances the obstruction may be due to definite or
ganic causes such as tumor inflammatory adhesions or forexgn
bodies which can be reheved by appropriate measures Usually
however no actual cause can be found to account for the obstruction,
and 1t 1s assumed to be due to pressure on the duodenum from the
superior mesenteric vessels A congemital absence of nerve supply 15
probable m some cases and megaduodenum appears to be sumlar
m many respects to megacolon

Duodenojejunostomy as 1illustrated here should be done only m
the small group of patients m whom there 1s (1) no dilatation of the
mtestine beyond the hgament of Treitz (2} failure to respond to an
adequate tral of medical therapy comprising a bland diet antispas
modics and rest m bed after meals with elevation of the foot of the
bed and (8) at operation no demonstrable cause for obstruction
other than compression from the supenor mesenteric vessels

A ~The abdomen has been opened through a night paramedian
masion Exploration has shown a greatly distended duodenum and
a normal Jejunum On elevation of the transverse colon the large
thurd portion of the duodenum may be observed bulging through the
mesocolon The muddle colic and night cohe arteries must be 1den
tified The mesocolon 15 then opened between them exposing the
duodenum

[Duodencjcjunostomy continued on page 150 ]
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Duodenojejunostomy

B —The duodenum has been mobihized widely enough to obtam
an anastomosis that will be 5 cm long The jejunal loop will be about
15cm from the igament of Treitz—one as short as possible yetavoid
ng any kanks or tension Before starting the anastomosis the inferior
margin of the duodenum must be sutured to the mesocolon with
nterrupted sutures at least 2 cm postenor to the projected anasto
mosis The usual two layer anastomos:s 1s to be carried out with an
outer layer of nonabsorbable sutures and an nner layer of 000
chromic catgut on a nontraumatc needle In this figure the outer
posterior row has been completed It should be noted that as the
duodenal distention 1s relieved after operation the length of the
anastomosis will dimmsh Consequently 1t should be of generous
size

€ —The remamder of the procedure m the formation of the anas
tomosis 15 exactly the same as that illustrated for gastroenterostomy
(Plate 36) and therefore will not be repeated i detail

In this sketch, the duodenum and jejunum have been opened by
maisions parallel to and 1 em from the outer posterior row The
mner posterior row of continuous 000 chromic catgut has been m
serted loched at the lower angle and carrnied back as the mner an
terior row with a Connell suture

D —The anastomosis has been completed by an outer anterior
row of mterrupted cotton or silh The hiatus mn the mesocolon 1s then
obliterated by a senies of sutures that umte the upper leaf of the
mesocolon to the duodenum Before the abdomen 1s closed the sur
geon must be sure there 1s no hinking of the proximal loop of the
]elunum

The reported results of operation vary considerably In this coun
try the operation does not enjoy great populanty but when done
only for strict indications the results have been excellent If attempts
are made to relieve thin neurotic women wath ptosis of the stomach
duodenum and colon by this operation only failure can be expected

Anastomosis of the Jejunum to the duodenum above the level of
the ampulla of Vater (Plate 14 L) 1s mdicated for certam congenital
abnormalittes such as duodenal and annular pancreas m

nfancy

REFERENCES Maingot Eusterman and Balfour
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SLCTION ]4

Duodenal and Gastric Ulcer

CHoicE OF OPERATION

DuopEnaL vLcer —Duodenal ulcer 1s a discase treated pnmarly
by medical measures Surgery 1s indicated for its vanous complica
tions namely acute perforation hemorrhage obstruction and
tractability Simple suture usually 15 done for perforations, whereas
other complications demand some type of gastnc resection or less
commonly gastroentcrostomy or vagotomy The management of
acute perforation and of acute massive hemorrhage will be consid
ered later In this section the choice of operation for paticnts with
hemorrhage in the mterval penod with obstruction or with an 10
tractable ulcer will be discussed

Of the numerous operations which have been done for duodenal
uleer several are now only of hustorical importance these mclude
Jocal excision pyvloroplasty and gastroduodenostomy At present the
accepted pmcedures are gastric resection  gastroenterostomy and
vagotomy combmed with some ancillarv procedure Wangensteen
believes that scgmental resection 1s a Tughly satisfactory opcration

Gastne resection 1s the operation that 1s most certamn to achieve
a satisfactory end result Removal of the entire antral mucosa and of
approsimately 75 per cent of the stomach 1s necessary Unless the
operation 15 done for acute hemorrhage the duodenal ulcer atsdf
does not need to be mcluded m the resection if sts removal would
be techmeally difficult, because the dangers followmng mobilization
more than counterbalance the chances of perforition or hemorrhage
from the retamed ulcer 10 the early postoperative penod The end
result 1s the same prov 1ded no antral mucosa remains

The type of resechon depends on the appraisal of the mflam
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Duodenal and Gastric Ulcer

matory reaction m and around the duodcnum and on the technical
bility of the surgeon Even mn the most shilful hands 1t 1 difficult
to make the e of scetion distal to the pylorus u at least 5 per
cent of cases and when the surgeon has less experence the percent
age of ble ulcers nises app bly

Gastrowntestinal contuity after resection must be re estiblished
by some type of gastrocnterostomy It 1s often difficult to use the
duodenpum vwoth 2 Billroth 1 anastomosis becwse of the relatively
fised duodenum and Iugh gastric resection Nor are the end results
fter Billroth I resections for duodenl uleer 15 good as these alter a
Billroth I

There 15 no complete agreement among surgeons concernng the
best type of gastrojejunostomy to be employed with Billroth IT opera
tions Tt 1s generally neeepted that closure of the upper partion of the
remnant of stomach (Hofmesster) 15 preferable to use of the entre
cut end (Polya) since the gastrojejunostomy can be done at a lower
and more accessible level The tendency 1t present 1s to prefer short
rather than Jong annstomotic loops 1n the belief that the mctdence
of the dumping il will be reduced The relation betw een size
of stoma and this syndrome bas never been completely clanfied

The 1nastomosis may be placed either antenor or posterior to the
colon Antecolic nastomoses are technically casier to mike and are
more simple to expose 1f an anastomotic ulcer develops Theoret:
cally they should be subject to 1 lugher maidence of hernias about
the anastomosis although in practice such hermas e rarely ob
served If short afferent loops are used the meidence of recurrent
ulcer or of postgastrectomy symptoms apparently does not vary
whether the anastomosts 1s wnte ar postcolic

The selection of operation 15 made on the following bases

Gastroenterostomy alone 1s 1 poor operation It 1s indicated
chiefly 1n elderly patients with cicatnicial abstruction and a low gs
trie acidity Unfortunately even m this group gastric acidity often
nises after obstruction 1s relieved and reactnation of the ulcer or an
anastomotic ulcer results Hence this operation 1s used rarely

Though gastric resection has m the authors expenence been 2
more satisfactory operation than vagotomy, combined with aneillary
procedures it 15 certam that there are many surgeons who hold the
opposite opimon ind m any event the difference in the two compet
mg methods 15 not great For this reason if gistne resection appar

[1s3l
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Duodenal and Gastric Ulcer

ently will be too hazardous vagotomy with antral exclusion or
gastrocnterostomy 1s wisest unless the operation 1s for acute massine
hemorrhage In this event the dangers of resection must be accepted
n order to control blceding
The following procedures are advised m descendig order of
preference
1 Gastre resection (75 per cent) with division of the duodenum
distal to the ulcer Shghtly less stomach 1s removed m femiles and
m pitients with greatly distended stomachs An antecohe Hof
meister nastomosts 15 used when the mesocolon 1s short or thich or
when sccondary operations on the stomach are done 1 other cases
aither n ante or posteolic wnastomosis m 1y be mde Vagotomy 1
added if preoperitive gastric acudity or the volume of mght seerction
15 lugh
2 Gastric rescction with division of the duodenum provimal to
the ulcer
3 Gastric resection (50 per cent) with vagotomy 1s mdicated m
thin males and 1 mnv females 1 whom it 1s desirable to mininize
postoperative weight loss
4 Antral exclusion with vagotomy Tlus method 1s cmplo)ed if
the ulcer apparently cannot be resceted easily Vagotomy combmed
with gastroenterostomy or with pyloroplasty at present scems some
wht less sitisfactory
5 Gastnie rcseetion with duode nostomy (Plate 53) This opert
tion 15 reserved for the rre cases m wlich the duodenum must be
opened or his been opened and adequte closure would be extremely
difficult
6 [wostage gastric resection (Plates 46 wnd 47) This s the
safest operition when the ulcer ennot be resected easily and when
vagotomy 1§ for some reason mmpossible However m nearly all
stances a vagotomy combined with the first stage of the operation
makes n acceptable procedure wd the second stage will not b
necessary
7 Gastric resection with division of the distal stomach through
the antrum and excision of the antral mucosa { Bancroft opern:lon
Plate 48) This 1s often 1 difficult \nd dang technical p
Gastre ULcer —In contrast with duodenal ulcer gastne ulcer
s pnmanl)' a surgical disease Treated medically the rate of healing




Duodenal and Gastric Ulcer

often 1s extremely slow and recurrence 1s common The complications
of acute perforation and hemorrhage arc more likely to be fatal with
gastnic than with duodenal ulcer But of greater importance 1s the fact
that approximately 10 per cent of apparently benign ulcers of the
stomach actually are cancer \edical treatment therefore 1s reserved
for about 25 per cent of patients wath gastric ulcers It 1s indicated
only 1n young patients nd the ulcer must be acute and small and on
the lesser cunature there must be free acid 1n the stomach and the
ulcer must heal promptly under treatment and remarn healed there
after on repeated follow up exammations Other patents unless
comphicating disease or 1ge contrundieates 1t have surgery

The surgical procedure should be designed as a cancer operation
when the ulcer 1s m the distal stomach (Plates 59 and 60) This
means that a partial resection of the distal stomach including the
regional lymph nodes will be necessary Vagotomy and gastroenter
ostomy are contrmndicated

The great majonty of bemign gastric ulcers can be removed by
subtotal distal resection Whenever possible a margin of 5 cm of
normal stomach 1s obtamned above the ulcer VWhen the ulcer 1s
higher m the stomach the margun of normal stomach may be shaded
{see Plate 59 Q) In general terms total gastrectomy 15 undesirable
for a bemgn ulcer though some uleers are so large they can be re
moved m no other way

There are a few ulcers i the cardia or near the esophagus that
furmish a most difficult problem A proumal gastne resection carried
out by the transthoracic approach has been a satisfactory procedure
m the Massachusetts General Hospital An altemative procedure 1s
the \Madlener operation (Plate 59 R) m which the ulcer 1s not re
moved but a subtotal distal resection 15 carried out This operation
should not be done unless the presence of cancer has been essentially
ruled out by intragastric biopsy of the lesion

ReFERENCES Allen and Welch Mayo Trnmble and Lynn
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Vagotomy Transabd. !

There aie so many advantiges of the trinsabdormnal approach
to the vagus nerves that this method has now almost entirely sup
planted the transthoricic operation Associated procedures upon the
stomach can be carrted out much more estly Other abdommal vis
cera cin be examimed The vagus trunks are more likely to be smgle
at the termmus in the gastric wall just distal to the esophageal hiatus
than at any other pomt

A —A left upper paramedian mcision (Plate 8) extending neatly
to the aiphoid has been made It 1s now necessary to expose the
esophageal hiatus which 1s overlpped by the left lobe of the liver
To mobilize the lcft lobe the surgeon places traction on the triangu
lar hgament by grasping it betw een the mdex and nuddle fingers of
the left hand With the scissors the igament my be divided for a
distance of 3 or 4 m The division 1s made A short distance away
from the drphragm to v o1d branches of the mfertor phrenic vessels
which cn be seen lving near the ongin of the higament Thereafter
the tip of the left lobe 1s turned down covered with 4 gauze pack
and held 1wy by gentle traction on 1 Deaver retractor

B —With the nght mndex finger 1t 1s now easy to 1dentify the
esophageal hiatus The thin layer of pentoneum covering the esopha
gus 15 then elevated with a forceps and opened wath scissors This
wmcision must not be carred deep enough to mjure the esophagus

C —The pentoneum has been opened for a distance of about 1
n The vertical fibers of the esophagus are exposed thereby The tip
of the right mdex finger 15 then mserted along the esophagus By gen
tle dissection passmg the finger entirely around the esophagus and
well above the hiatus 1t 1s possible to mobihize the distal 2 m of
esophagus

[Transabdominal s gotomy 1 on page 1581
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There are so many advantages of the transabdommal approach
to the vagus nerves that this method has now almost entirely sup
plnted the transthorcic operation Assocrated procedures upon the
stomach can be carned out much more easily Other abdommnal vis
cert cn be examined The vagus trunks tre more Likely to be single
at the terminus m the gastric wall just distal to the esophageal huatus
than at any other pomt

A —A left upper paramedian maision (Plate 6) extendmg nearly
to the aiphoid has been made It 15 now necessary to expose the
esophageal hiatus which 1s overlapped by the left lobe of the lnver
To mobilize the left lobe the surgeon places traction on the triangu
Inr higament by grasping 1t betw een the mdex and nuddle fingers of
the left hand With the scissors the hgament may be divided for a
distance of 3 or 4 m The division 1s made ¢ short distance away
from the dinphragm to woid branches of the mferior phrenic vessels
which can be seen lying neu the ongin of the higament Therenfter,
the tip of the left lobe 1s turned down covered with 2 gauze pach
and held away by gentle trachion on a Deaver retractor

B —With the nght index finger 1t 15 now easy to 1dentify the
esophageal hiatus The thin layer of peritoneum covermng the esopha
gus 15 then elevated with a forceps and opened with scissors This
meision must not be carried deep enough to mjure the esophagus

C —The pentoneum has been opened for a distance of about 1
m The vertical fibers of the esophagus are esposed thereby The tip
of the nght mdex finger 15 then mserted along the esophagus By gen
tle dissection passing the finger entirely around the esophagus and
well above the hiatus it 1s possible to mobilize the distal 2 1n of
esophagus

bd. 1 vagotomy d on page 158
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D —Gentle traction on the esophagus will allow almost 2m tobe
withdrawn below the hiatus Meanwlule the vagus nerves are pal
pated as taut cordlhe structures There 15 usually only one trunh
for each nerve at this level The anteror nerve s usually shghtly
to the nght and the posterior to the left

E —After the nenves have been palpated they arc elevated 1nds
vidunlly on nerve hooks The upper ends of the nerve are igated with
silh or compressed with siver clips at as hugh a level as possible In
this figure the antenor nerve has been dissected first

F —A section of nerve about 4 e long mncluding the entire distal
nerve down to the pomt where the termmal branches disappear e
the gastrie wall has been removed The same procedur 1s thea car
rted out on the opposite nerve Fmally a careful search s made of
the entire hiatus and esophagus removing any structures that 1
semble nerve fibers

€ ~The pentoneum overlying the esophagus may be closed with
fine silk sutures

It may be well to point out several precautions

1 1f anyvagal fibers are left the operabonsuseless Makeacare
ful search for all fbers Vanations from the normal will be found
nearly one fourth of the cases

9 'fhe esophagus must be handled with great consideration
Travmatsc perforation unless detected and repared wall lead to
medmastimibis and death

3 Under certamn curcumstances mobihization of the esophagus
may produce a paeurothorax Intratracheal ether anesthesia there
fore 15 best Frequent exammation of the chest 1s necessary after
operttion nd catheter drimage of the plearl evvaty = wise precit
tion

4 Postoperatnely disturbances of gastne motihty are common
For this reason 4 concormtant procedure on the stomach must be
done to promate dramage This m1y be a gastne resection grstro
enterostomy or py lorophisty Postoperatnely the stonich may need
decompression for a protracted period Fans suggestion of a Foley
catheter gastrostomy mav be follow ed



{PLATE 41}

\ ,( \\le‘%\\\ t
- 4 u; r
W W} \\ “ﬁ”‘

3{ ﬂ i
/ / s “L\\\{lm \\




[160]

Vagotomy Transthoracic

A ~The left chest has been opened through the bed of the re
sected eighth or ninth nb (Plate 10) The lower lobe of the lung 1s
retracted and the pulmonary igament 15 developed sufficiently to ex
pose the esophagus Usually 1t 15 ur y to cut the ligament
of this 15 done a vein m the higament just antenior to the esophagus
should be 1dentified and doubly higated before 1t 1s sectioned

B —The medastmal pleura overlymg the esophagus has been
opened just lateral to the pulmonary higament from the diaphragm
cephalad for a distance of at least 8 em Traction sutures have been
applied to aid exposure

C —By blunt dissection about 5 cm above the diaphragm the
left index finger 15 now passed about the esophagus gently elevat
mg 1t from 1ts bed Smmultaneously the vagus nerves are palpated
as taut cords each about the diameter of the lead m a pencd either
on or immediately adjacent to the esophagus It 1s usually best to
1dentify the nerves by palpation and then to visualize them as the
esophagus 15 Lifted by the fingers The anterior nerve courses down
the night anterior wall of the esophagus and the posterior down the
left posterior wall Any other structures that palpably suggest nerve
trunks should also be 1solated and mvestigated carefully It 1s well
to note that the thoracic duct hes postenor to the esophagus and
slightly to the right at this level 1t 1s possible to damage 1t during 2
vagotomy unless care 1s taken The Levin tube which 1s nserted
mto the stomach before operation will be palpated easily as the
esophagus 1s elevated

[Transthoracic vagotomy continued on page 1621
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Vagotomy Transthoracic

D —A traction tape has been passed about the esophagus and
vagus nerves to aid m their 1dentification Duning this mobilization
of the esophagus a few segmental artenial vessels will be encoun
tered runmng from the aorta to the posterior wall of the esophagus
It 15 best to control them before they e cut Hemostasis by silver
dural chps 1s simple and satisfactory and 1s preferable to individual
hgation of bleeders The anterior nerve (AV) 1s to be dissected first
and 1t 1s now elevated with a nerve hook

E —As the nerve 1s elevated filaments may be seen crossing the
esophagus to jomn with the opposite nerve These are all to be re
moved later In addition blood vessels accompany the nerve and as
the nerve 1s freed must be controlled with clips” The nerve 1s then
pulled cephalad strongly By dissection with a long pair of Hart
mann forceps the nerve can be pulled upward so that 1-2 cm of the
subdiaphragmatic portion 1s exposed Below the diaphragm the
nerve decussates nto the ternunal branches that enter the gastme
wall At this pomt chps are applied distally and the nerve divided

F —The nerve has now been mobilized for 1 distance of about 6-7
cm If the dissection 15 carned higher there may be an eacessive
amount of cardiospasm m the early postoperative period The pos
terior nerve (PV) 1s now elevated on a hook and the same procedure
carned out

G —The prosumal ends of the nerves have been hgated with silk
The remaming vagal fibers lyng about the lower 3 of esophagus
have been removed

[Transthoracic v agotomy continued on page 1641
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Vagotomy Transthoracic

H —As an alternatiy e method to prevent regeneration Moore has
suggested that the prosimal nerve ends be enclosed 1n a silk cylnder
The proximal ends of the nerves are left somewhat longer smce the
anterior nerve must cross the esophagus The nene ends are tied
together with slk The ligature 1s not cut

I—A silk cyhinder has been shipped over the hgatures and nerve
ends The cylinder 15 tred about the nerve ends and then anchored
to the pleura lateral to the esophagus

Although this method was often used n the Massachusetts
General Hospital 1t has never been demonstrated that there 15
regeneration of the cut vagi or that this method could prevent it.
However 1n upper dorsal sympathectomies where regeneration 15
common Smthwich the onigmtor of the method believes 1t 15 of
great value

Anatomucal variations of the vagus nen e are common Generally
speaking 1n about 75 per cent of cases the anatomy will be sumilar
to that previously described In most of the rest one or both trunhks
are double In a few mstances only a plexus 1s encountered withno
discrete trunks Two common vanations are shown n J and A

J —The upper portions of both trunks are double but umte to
form a smgle trunk a short distance above the diaphragm

K —A single anterior trunk and a double posterior trunk estend
through the esophageal hiatus

It appears that vanations from normal are least common at the
level of the esophageal hiatus and 1t 1s At this pomt that smgle
trunhs are most likely to be found However abnormalities occur so
often that careful exploration 1s necessary i all cases in order to
produce 2 complete vagotomy

REFERENCE Moore
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Biliroth I Operation

The Bullroth I operation refers to a gastrie resection followed by
some form of anastomosis to the duodenum The usual type of
anastomosis will be illustrated m this series of figures and some
variations shown i Plate 43 With this type of procedure the gastro
mtestinal tract 1s reconstituted 1n a more normal fashion than with a
Billroth IT operation and consequently tewer postresection symptoms
should result However applcabihity of the Billroth I 1s hmited
since the duodenum must be freely movable and sufficent stomach
must be left to allow an anastomosis without tenston It may be used
for duodenal ulcer or gastnic cancer but 1t 1s mdicated particularly
for bemgn gastnic uleer or spindle cell and bemgn tumors of the
distal stomach When nonrotation of the small mtestine 15 present
and the jejunum descends directly down from the duodenum on the
nght side of the abdomen a Billroth I 1s an excellent operation

Recently stimulated particularly by Harkmns enthustasm there
has been a revival of nterest i this operation for duodenal ulcer
He believes that an adequate amount of stomach can be removed
and an anastomosts accomphshed by this method

A —A Billroth 115 beng done for a bemgn gastric uleer The dis
tal half of the stomach has been mobihized It must be emphisized
agam that if the resection 15 done for duodenal ulcer 75 per cent of
the stomach must be removed or 1 vagotomy added The duodenum
will be divided just distal to the pylorus with a scalpel between Allen
clamps The stomach 15 divided between Payr clamps Before the
distal stomach 15 removed 1t 15 well to free the duodenum from
surrounding adhesions and to be sure the greater curvature of the
stomach will reach the duodenum without tenston An adequate
blood supply for the remaming stomach should be furmshed by the
vasa brevia but 1t times the termmal portion of the left gastro
epiploic artery may be retamned with the stomach as well providing
additional protection

B —The stomach has been resected the clamp removed and a
row of Allis forceps apphed to the crushed edge

¢ —The upper portion of the lesser curvature 1s now turned 1 S0
that the remaining portion of the stomach 1s the same width as the
duodenum Turn n 1s accomplished by two suture layers the inner
of continuous 00 catgut the outer of interrupted silk or cotton

[Billroth I operation continued on page 168 ]
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Billroth I Operation

D —An end to end gastroduode nostomy 15 now performed The
posterior walls of stomach and duodenum are umted by a row of
mterrupted nonabsorbable sutures placed about 1 cm below the open
ends The upper and lower sutures are tied left long and put on hight
traction (I 1) the other sutures are tied and cut

E —The clamps have been removed from the stomach and duo-
denum Any secretions are picked up immediately by a suction bp
A 00 nontraumatic catgut suture 1s then used on the posterior iner
row leaving one end long (2) If the duodenum 1s narrow the mner
row of sutures 1s made entirely of mterrupted fine catgut Even if
the duodenum 1s wide 1t 15 well to Iock this running suture occasion
ally In all crrcumstances 1t should be Iocked 4s it rounds the Jower
corner

F —~The catgut suture 1s then continued onward to form the
terior mner row Agun mterrupted sutures are prefrred although
with a wide duodenum a Connell suture may be used

G ~The outer anterior row of mterruptcd sk or cotton 1s then
placed Particular care must be taken at pomt 8 since at this spot
the suture ines converge Itis well to remnforce this junction with an
additional suture that catches the duodenum and both walls of the
stomach just above the anastomosis

H —The anastomosis has been completed It 1s well to protect it
with separate tags of omentum placed antenorly and posteriorly and
sutured mn place At this tme the anastomosts should he freelv
without tension If there 15 any tension 1t may be reduced by any of
several maneuvers Further mobilizaton of the greater curvaturd
may be secured as previously mentioned 1n A The lateral margm of
the duodenum may be mabilized as shown m the sketch If tension
stll exists the greater curvature should be pulled to the nght by
anchormng sutures that run from 1t to the round higament If these
sutures are necessary they should be placed well away from the
anastomosis

gerEREncE  Harkins
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Billroth | Modifications

Several modifications of the Billroth I operation have been de
vised by various surgeons Four methods that are descnibed most
frequently will be 1llustrated They are mncluded chiely because of
their historical importance

A Horsley s method —The gastric resection 1s completed leaving
the lesser curvature relatively long The width of the duodenum 15
mcreased by a short honzontal mnaision on the midportion of the
anterior wall The open ends of stomach and duodenum are then
equalized by closing the lower portion of the greater curvature

B Finney anastomosis ~In this operation an end to side gastro
duodenostomy 15 made This requires rather wide mobihzation of
the descending duodenum and closure of the upper end The anas
tomosis must be made on the antenior wall of the duodenum

This 15 also called the von Haberer anastomosis but Dr R R
Best has noted that von Haberer discarded this operation almost at
the same thime he recommended 1t and preferred the Billroth I anas
tomosis as shown m Plate 42

C  Endto end gastroduodenostomy with narrowing of both
curvatures —In this procedure two weak angles are produced and
the blood supply of the anastomoss 15 not as good as i the origmal
Bullroth I

D Rochers operation —Thus 1s a postenior end to side duodeno
gastrostomny The cut end of the stomach 1s closed and the duodenum
1s :mplanted through the posterior wall

With all these modifications there 1s a great temptation to resect
too small an amount of stomach When the resection 1s performed
for ulcer extensive removal of the lesser curvature must not be
neglected Hence except for the value of Horsleys maneuver to
mcrease the width of the duodenum these modifications are mfenor
to the ongnal Billroth I procedure
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Billroth )l Modifications

Resection of the stomach followed by anastomos:s of the stomach
with the jejunum results 1n one of the so called Billroth II operations
Of the numerous vanations those most frequently used are descnbed
m A-D In the diagrammatic illustrations the stomas are shown by
cross hatched areas

A Retrocolic Hofmeuster anastomosis —This 1s probably the most
widely used and the best of these anastomoses Although ascribed
to Hofmeister 1t was developed independently by Finsterer This 1s
an end to side gastrojejunostomy 1n which the upper end of the cut
stomach 1s closed and the anastomosis made betw een the lower end
of the stomach and the jejunum The jejunal loop 1s brought up
behind the transverse colon The afferent loop 1s short and attached
to the lesser curvature

B Retrocolic Polya anastomosis —This differs from the retrocolic
Hofmesster 1n only one detail—the entire cut end of the stomach 15
used for the anastomosis With high resections there may be tension
at the junction of a short afferent jejunal loop and the lesser curva
ture Techmcally the Polya 1s less satisfactory than the Hofmerster
and many surgeons believe 1t 1s more often associated with post
gastrectomy symptoms

C Antecolc anastomoses —In distinction to the retrocolic anas
tomosis the same procedure may be accomplished with the jejunum
brought antenor to the colon Unless the omentum 1s poorly devel
oped or removed and the transverse mesocolon short a relatively
long afferent loop will be required Therefore omentectomy 15 usu
ally wise When the jejunum 1s sutured to the entire open end of
the stomach afferent loop to lesser curvature 1 Kronlem (or Bal
four) anastomosis 1s formed If the upper end of the stomach 15
closed 1t 1s often known as an antecohc Hofmeister but actually
1s a von Eiselsberg anastomosis

A (Moynihan) —In this anastomosis an
afferent loop 4 or 5 m long 1s attached to the greater curvature Only
the lower end of the cut stomach 1s used for the opening mto the
jejunum The stomach should be cut across more transversely than
with other anastomoses with the greater curvature divided at the
same or lugher level than the lesser to prevent angulation and ob
struction of the afferent Joop

{Baliroth IT modifications cantinucd on page 174 ]
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Biliroth 1l Modifications

Less common Billroth II resections are shown m E-H

E Ongnal Billroth IT —This sketch illustrates the ongmal Bill
roth II operation and 15 now of historical interest only In s first
gastric resection with gastroenterostomy Billroth planned a two
stage procedure The first stage was to be an antecolic gastro
enterostomy with the proumal jejunum at the greater curvature
At a later date the distal stomach was to be resected

EACLUSION OPERATIONS —A number of resections remoy e a portion
of the stomach but leave the ulcer or cancer m situ Since these
procedures exclude the ulcer from the contents of the proxunal
stomach they are known as resections for exclusion or exclusion
operations

F —Ths 15 the stmplest of the exclusion procedures and was de
scribed first by von Eiselsberg He used 1t ongmally for cancer
later 1t was apphed by others mcluding Devine to the difficult
duodenal ulcers The midportion of the stomach 1s resected The
distal stomach 1s turned n prommal to the pylorus The jejunum
1s then anastomosed to the prommal stomach This operation 1s
occasionally helpful with nonresectable cancer of the distal stom
ach With duodenal ulcer it 15 a dangerous procedure because
the antral mucosa 1s not removed Consequently if such an op
eration 15 necessary for ulcer 1 vagotomy must be done or the
pylorus must be resected at a second stage m sn weeks to avord an
anastomotic ulcer A planned two stage operation of this type was
adwised first by Mchattrick Moore and Warren for difficult duo
denal ulcers

G —The Bancroft operation differs from the von Eiselsberg pro
cedure 1 that all gastric mucosa has been removed from the distal
gastric segment as far down as the pylorus

H —A resection for exclusion of a low lymg duodenal ulcer can
also be performed by dividing normal duodenum just beyond the
pylorus and effecting 2 closure proumal to the ulcer In contra
distinction to the von Eiselsberg operation this 15 a perfectly satis
factory procedure for duodenal ulcer unless the operation 15 done for
acute massive hemorrhage
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Gastric Resection for Duodenal Ulcer

In the Massachusetts General Hospital, the best operation for
duodenal uleer 15 considered to be gastric resection with removal of
not over 75 per cent of the stomach Restorition of contmuty by
2 retrocolic Hofmeister tnstomosis will be described m detul m
A~AC nd by n ntecolic antstomosis n figures AD-AF

A —The bdomen has been opened and explored Particular at
tention should be given to palpation of the duodenum stomach
gallbladder Lver and spleen Occasionally enlarged s emns about the
stomach or esophageal hiatus and an enlarged spleen wdicate the
presence of portal hypertension An unepected tumor may be en
countercd prrticularly n the gistnc fundus that should be removed
The presence or absence of gallstones must always be noted and
the approxmmate course of the common duct ascertamed Fmally
and most mportant the duodenum s palpated carefully and an
appraisal made of the dificulties that will be encountered during
resection If there 1s a large nflammatory mass 1n the head of the
pancreas some other type of resection must be considered In the
case illustrated  there 1s only moderate fixation to the pancreas and 2
75 per cent resection 1s to be carned out

The greater curvature 1s mobtlized first begmning shghtly to the
left of the mdportion of the stomach At this pomt the mndividual
branches of the gastroepiploic artery are clearly wisible they are
mdwidually clamped and hgated between artery and stomach The
artery 15 left in situ to nourish the omentum—an mmportant feature
when the omentum 1s large and heavy—or the omentum must be
removed As soon as 2 few vessels have been interrupted the mdex
and middle fingers of the surgeons left hand can be passed be
veath the stomach putting these structures on slight tension and
facihtating dissection

B —There 1s no method by which the amount of stomach to be
removed can be estimated with accuracy However if the dissection
on the greater curvature 1s carned to a pomnt about 1 1 below the
spleen about three fourths of the stomach will be removed This
pomt can be 1dentified by putting traction on the stomach pulling
It to the nght A tight band the gastrohenal ligament can be pal
pated running from stomach to spleen at the level of the fixst of
the vasa brevia When this 1 15 divaded suffi mobiliza

tion 15 secured
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Gastric Resection for Duodenal Ulcer

C ~The gastrocolic omentum has been freed to the patient s nght
s far as possible Meanwhile at the nght margm of the lesser
omental sac, dissection must be Lept close to the wall of the stomach
because the midcohe vessels Lie mmmedately beneath and may be
myured by carcless mass Iigatures As soon as dissection about the
pylorus becomes somewhat difficult, the attack on the greater cuna
ture 15 stopped and the stomach elevated Laght adhesions binding
the pancreas to the lesser curvature will often be found These should
be dided so far as 15 possible particularly around the area of the
left gastric artery

D ~The nest step consists in hgation of the left gastric artery
The filmy lesser omentum 1s opened When the subject 1s thin 1t 1s
possible to rdentfy the artery between the celiac axis and the stom
ch and to divide st at this level More often the descendmg branch
of the artery will be interrupted on the gastne wall about 1 distal
to this pomnt (Plate 45 E) It 1s always wise to apply three clamps to
the vessel Section of the artery 1s then carried out between hemo
stats 2and 3 Thus leaves two clamps to protect the short left gastnc
artery stump The artery 15 then doubly higated first tymg and
removing hemostat I then placing the second tie and removing
hemostat 2

These precauhons may seem useless but, if 2 smgle hgature 15
used and 1s defectne there may be 1 terrifymng and dangerous
hemorrhage

The proportional amount of lesser curvature to be excised can be
estimated quite accuately by palpating the esophageal hiatus and
measuning the distance to the pylorus Usually if the left gasiric
artery 1s divided at the level of its lughest branch 75 per cent of
the lesser cunvature will be removed If it is divided near the
thurd branch 50 per cent will be removed

[Castric resection contintied on page 160 1
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Gastric Resection for Duodenal Ulcer

L —However, m most cases there 15 enough fat about the Ieft
gastrie vessel to make accurate 1dentification of the artery difficult.
As a usual rule then the vessels are higated on the wall of the stom
ach about 3em below the esophagus The easiest way to do this s as
follows A Kelly hemostat 1s passed from anterior to posterior m
mediately adjacent to the wall of the stomach It 15 then spread
sufficiently to allow the passage of three clamps that seize the artery
vewn and surrounding fat en bloc Division 15 then done so that there
15 one distal and two proammal clamps The proumal end 15 doubly
ligated as described n D For this particular tie heavy ligatures of
31 chromic catgut are advisable

F —The proximal ends of the left gastnc vessels have been
hgated About 2 cm of the lesser curvature 1s then cleared dist1l to
that pomnt and the distal end of the rtery tied

G —Preparations are now made to divide the stomach For this
purpose Payr clamps are used simce they securely control the cut
ends of the stomach wall Some surgeons may use other clamps or
none at all since accurate hemostasis can be obtained by division of
the serosa and musculanis with individual higation of the submucosal
vessels such a method usuallv consumes more time and m the end
15 no less traumatic The stomach may be divided with scalpel or
cautery With the scalpel devitalization of tissue 15 reduced to a
mmmum Further any active bleedng from mucosal vessels 15
controlled more delicately by tny mdwidual hgatures after the
clamp 15 removed than by wndiscrimmate thrombosis from the
cautery

H ~The actual amount of stomach to be removed 15 shown dia

T tically The pathologist will find when he dissects the speci
men that the lesser curvature of the specimen 1s 10 cm or shghtly
more 1 length and the greater about 20 cm

[Gastric resection contnued on page 182 1
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Gastric Resecton for Bucdenal Ulcer

1—A small picce of gauze 1s tied over the distal Payr clamp to
mimmize contammation The pylorus 1s then visuahzed and the nght
gastne artery divided just above the stomch The duodenum must
now be mobilized for a distance of at least 2 em beyond the pyloras
This 1ns olves the diision of the hepatoduodenal ligament and wd:
vidual dissection of vessels on the supenor mfenior and postenor
wwalls of the first portion of the duodenum In addibon the antenor
wall must be cleared of any omental adhesions This procedure must
be done with mehculous care to avoid hematomas or mjury to the
duodenum If the dissection 1s hard vanous suggestions made 1 the
discussion on the difficult duodenal stump should be followed

J ~The postenor blood supply of the duodenum 15 furmshed by
short vessels that anse from the gastroduodenal axtery they must alt
be divided hetween fine hemostats and hgated The gasu-oduodcnal
artery atself 15 not Ligated eveept for acute massive bemorrhage
swee this procedure may vitiate the Blood supply of the ducdenum

K ~If the duodenum can be mobilized easly dissection s carried
below the ulcer to secure duodenum that 1s Jess searred 1far3s
Qifficult to dlear the duodenum and there 1s sufficient normal duo
denum between ulcer and pylorus the duodensm may be divded
just distal to the pylorus and turned m proximal to the ulcer Often
old scar of a healed ulcer 15 sufficrently flexible to aftow division
directly through 1t In any event a mimmum of 2 cm duodepum
rmust be mobihized beyond the me of division to seoure an adequate
turn m and utmost care taken to avord travma to the pancreas

I —The duodenal stump 15 now myerted Though many methods
have been deseribed the one ilustrated i applicable to most sttt
tons With 1 00 catgut on 2 small curved nontraumatc needle
a Connell suture 15 lad aver the clamp begmning on the greater
curvature side (1) In this figure the number of bites taken has
been reduced to show the detarl of apphcation Usually about three
Iites are required on erther side of the clamp 1t 15 wnportant 10 put
them in rather looselv on the clamp and to avoud tao many bites

In some cases particularly when the rescction 15 done for mas
sive hemorrhage it 1S better to divide the duodepum wathout
clamps to be sure B0 bleeding pownt 1s left distally The stump ¥

then closed as shown m Plate 50

{Gastne resection contsaued on page 1841
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Gastric Resection for Duodenal Ulcer

M —The clamp 15 now withdrawn and the suture immediately
tightened Gentle pressure on the duodenum wath gauze at exther end
of the suture will aid 1n this maneuver

N —The same suture 15 then used to mvert the first row A semu
pursestring 15 necessary to turn the comer This requires either two
or three sutures placed about 1 em distal to the first row As the su
ture 1s tightened the upper angle of the first row 1s then depressed
mto the duodenal lumen Complete nversion of the upper angle
results

O —The running stitch 1s continued bemg applied sumlarly to
the first row Care 15 taken to secure a complete mversion of the
nner row

P —As the lower angle 1s reached 1t 1s nverted by a second sem
pursestring agaim taking two or three bites as required As thus angle
1s mverted 1t 1s important to remember that all tension must be on
the needle end of the suture (2) while the ongmal end (1) must be
completely relined Thereafter I1s tied to 2 and the second layer 15
complete

Q —A third layer of mterrupted sutures 1s then placed Whether
they are of catgut silk or cotton will depend on the surgeons prefer
ence Catgut 1s shghtly more elastic and may have less tendency to
pull through if unespected edema should anse 1n the postoperatve
period Nonabsorbable sutures must not be tied too tightly If the
duodenum 1s soft and mobile Lembert sutures may be used butif it
1s edematous Halsted sutures are better The posterior bites of this
third row of sutures are placed n the wall of the duodenum w hen
ever possible rather than in the pancreatic capsule If the postenor
wall of mobilized duodenum 1s so short that a thurd row of sutures
cannot be mserted mto 1t this row may be run from antenor duodenal
wall to pancreatic capsule If ths 1s done utmost care must be tahen

to avod the gastroduodenal artery and its small branches Fmally
a tab of omentum may be tied Lghtly over the stump

[Castric resection continued «n page 186 1
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Gastric Resection for Duodenal Ulcer

R —Attention 1s now turned to the proximal stomach The Payr
clamp 15 removed and the margn of the stomach 15 caught imme
diately by a row of Alhs forceps which will reduce leakage and pre
vent loss of blood

S —Approumately the upper half of the cut end 1s now turned
The first row of continuous 00 catgut sutures effects hemostasis The
second mverting row of Lembert sutures 1s preferably of mterrupted
nonabsorbable matenal The sutures begin at the upper end and are
continued downward until a stoma of the proper size 1s left

Much has been witten about the correct size of the gastroenter
ostomy stoma It seems that the rate at which food 1s discharged mto
the efferent loop 1s dependent more on the diameter of the jejunum
than on the length of the gastroenterostomy stoma The stoma there
fore need not be large to function well On the other hand 1f 1t 15 too
small delayed gastric emptymng mn the early postoperative period may
be a troublesome feature In this figure the mner row of sutures has
been placed tied at both ends and the long ends of the catgut suture
cut The mnverting row 1s bemg started at the lesser curvature A
stoma about 5 cm 1n length 15 satisfactory

T —The turn 1n of the upper portion of the cut end of the stomach
has been completed

If the surgeon desires to remove the section of stomach adjacent
to the anastomosis that was traumatized by the Payr clamp 1t can
now be excised by the saissors hemostasis secured and the cut mar
guns of the stomach again controlled by Allis forceps Usually it 1s not
necessary to excise this narrow strip of tissue

[Gastric resection continued on page 188 ]
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Gastric Resection for Duedenal Ulcer

U —It 15 now necessary to decide whether a postcohe or an an
tecolic anastomosss 1s to be made The posteolic 1s described m fig
ures U~AC and the antecolic will be illustrated m AD-AF Whena
postcolic anastomosis 1s to be made the transverse mesocolon must
be opened and the margins of the rent sutured to the stomach well
above the gastrojejunostomv Two particular compheations may
inse from the opening mn the mesocolon In the first the anchorng
sutures to the stomach wall tear out and the mesocolon falls down
ward and constricts the affercnt and efferent jejunal loops leadmg up
to the apastomosis This 15 an unusual but important cause of carly
postoperative stomal obstruction In the second the mesocolon may
not be anchored firmly enough with the result that a lower loop of
Jejunum may later hermiate through the opening to produce mtes
twal obstruction

The transverse colon 1s elevated and the mesocolon 1s opened to
the left of the midcolic artery for a length of about 8 cm The left s:ide
of the rent m the mesocolon 1s then attached to the stomach at least
8 em above the prospectne gastrojejunostomy The first suture
catches the deep angle of the rent to the stomach near the lesser
curvature The jejunum 15 visible through the opening m the meso
colon

V —Suture of the left sde of the mesocolon to the stomach has
been completed Further mobilization of the proxumal jejunum may
be achieved 1f necessary by partially dividing the ligament of Treatz.

It s particularly important to place the opening m the mesocolon
well to the left of the mudeohe artery 1f it 15 made to the nght, the
jeyunal loops may be angulated by ‘the taut artery and stomal ob
struction occur Thus rent 1s made m an avascular area so that gen
erous bites may be taken 1n the mesocolon to secure firm anchorage

[Gastric resection continued on page 190 1
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Gastric Resechion for Buodenal Ulcer

W —The p 1)e) 1 now brought up through the mese
colon The suture to the stomach should be made i such a way that
the jeyonum will he wathout torsion or tension and the afferent loop
must not be so Jong that 3t hinks Suture of jejunum to stomach 15 done
with a layer of wterrupted sk, or cotton Thus row of sutures begis
about 2 em above the projected gastroenterostomy to form a valve to
pretent gastnie contents from entering the proxmal jejunum The
sutures should catch the jejunum about 1 cm toward the mesentenc
aide so that the final stoma wall be exactly along the antimesenteric
margin The stomach s canght about 1 em below the cut edge with
each suture

The length of the stom 15 a subjeet of much discussion Most
surgeons believe that the length of the stomn has httte to do with
the postoperattve function and make 1t 4-5 e long

% ~The jejunum has been attached to the stomach It 15 NOW
opened along the lge 1-2 which corresponds to the length of the
gastric stoma Any active bleeders in the jejunal mucosa ar¢ then
dwidually higated with 000 plam catgut

Y —The Allis clamps are remored and the stomachiis opened and
emptied with a suction tp Any bleeding vessels 1n the gastriC mu
cosa. then are hgated Itis well to isushze the suture le along the
upper portion of the lesser curvature to be sure it 1 absolutely dry
The mucosal suture 15 placed usmng 00 nontraumatic catgut, begm
ng at the upper end

7, —The mucosal satch 15 carned down to the lower angle of the
apastomosis locked and continued around the lowes angle with 2
Connell myerting suture At the conclusion of thus step the postenof
margm of the 515 must be completely free from bleechng

{Gastne resection contwmued on page 192}
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Gastric Resection for Duodenal Ulcer

AA ~The antenor mner row of 00 catgut 1s begun at the upper
angle and carned dowa exther as a sumple runmng or Connell suture.
The ends of the two catgut sutures are then tied together completing
the mner row

AB ~The anastomosis 1s completed by a row of mterrupted non
absorbable sutures

AC ~The transverse colon agam 1s elevated and the anastomosis
drawn down gently, so that the entire jejunum and 2-3 em of stom
ach he below the rent 1n the mesocolon The nght side of the rent 10
the mesocolon 1s then sutured to the anterior wall of the stomach

This completes the anastomosis Under certain circumstances itis
wise to supplement the resection with double jejunostomues (Plate
70) The abdomen 1s closed m layers without drainage

It will be noted that there 1s a trap formed by this anastomosis
so that a loop of small mtestine may hermate behind the anastomo
sis 1 front of the mesocolon This special type of mternal hernia,
first described by Petersen fortunately 1s uncommon The afferent
loop should be short, so that 1t 15 almost 1mpossible for the herma
to occur If the afferent jejunal loop 1s long 1t may be sutured to
the mesocolon to close the trap but care must be taken to avod
angulation

After care —Postoperatvely unless the stomach 15 decompressed
by a jejunostomy catheter the Levm tube should be left in for 48
hours Thereafter intermittent aspwations are used Intravenous
fiwds and chemotherapy are continued for about five days and thea
are discontinued unless complications have developed A blood trans
fusion of 500 cc 1s given routnely at the time of operation and re-
peated at later mtervals in the convalescence if necessary

Complications re not mfrequent They will be discussed in detul
1n a later section The mortality for electve gastric resection for
duodenal ulcer should range from 1 ta 3 per cent at the present hme

neFErEncEs Petersen Caunon and Weels

[Castnc resection continued on page 194 ]
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Gastric Resection for Duodenal Ulcer

When 1 18 fated the prel y

steps are exactly as those described from A to T mclusne except
that the omentum preferably has been remoyed

AD —Removal of the omentum 1s wise f 1t 1s thick or 15 adherent
to other abdommal scars smce 1t may interfere with adequate func
tion of an antecolic In some mst , when the omen
tum 1s poorly developed 1t may be left In other cases 1t may be too
adherent m the lower abdomen to mobilize completely mn such an
event separation of a section of omentum from the colon will be
necessary to allow adequate freedom of the jejunal loops about the
anastomosis Here the entire omentum 1s being elevated by an assist
ant and separated from the colon by the surgeon standing on the
left side of the table

AE —After the resection has been completed and the upper por
tion of the transected end of the stomach closed by the Hofmeister
techme the surgeon must decide whether to place the afferent Toop
at the greater or lesser curvature In the Moynthan method the affer
ent loop 15 short and 1s attached to the greater curvature Theres an
angulation produced at the lesser curvature by this method Too
great an angulation may produce stomal obstructon A moderate
amount of angulation has been considered by Lahey and his co
workers to be desuable since 1t slows gastrie emptying and may
thereby reduce the mcidence of the dumping syndrome

AF —In some mstances the anastomosis apparently will he more
comfortably if the afferent loop 1s at the lesser curvature A some
what longer afferent loop 1s necessary but the hazard of too sharp
an angulation at the lesser curvature 1s avoided Enther anastomos:s
15 made by the two layer techmic 1llustrated m figures * AB
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Twa Stage Guastrectomy

Fmst Stace

The two stage gastrectomy descrsbed by Mchattnch Moore and
Warren divades the procedure of gastric resection nto two compo
nent parts separatng the two operations by an 1aterval of s
weehs The puipose of the first stage 15 to defuncuon the duo
denum by the complete division of the stomach and the formation
of a gastrojejunostomy At this time the mudportion of the stomach
also 1s removed At the second stage the distal stomach and pron
mal duodenum are resected

A —The abdomen 15 opened through a left paramedian wesion
(Plate 8) Exploration has shown that mobdization of the duodesum
will be hazardous The decision o do a two stage gastrectomy must
be made now rather than later when blood supply to pyloric antrum
and duodenum has been jeopardized Both greater and lesser curva
tures are then mobilized just as mn the usual resection except that
the branches of the night g piploe artery are not separated from
the distal 2 or 3w of stomach and the nght gastnc artery 15 vot
divided The blood supply of the defunctioned distal stomach will
depend on these vessels Payr clamps are apphed just below the
upper quarter of the stomach and the stomach divided

B ~Dissection 1s carrzed distally to a powt 2-3 m proxunal to
the pylorus Iuversion of the antrum 15 wnpossible if the division
1s closer to the pylorus If the stomach wall 1s thickened the sectson
should be even farther from the pylorus

€ ~The Payr clamp has been removed and replaced by a row of
Allis forceps The muer suture of 00 catgut 1s now begun

D —The inner layer has been cammed across the cut end as 2 Con
nell suture The lower angle is now mverted with a sems pursestrng

{Furst stage continued on page 198 1
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Two Stage Gasirectomy

E —The second row has been completed by running the catgut
suture back up to the cut end of antrum and tying to suture 1 m D
The details of the application of these two rows are similar to those
described for mversion of the duodenal stump (Plate 13) A third
row of nonabsorbable sutures 1s now bemng put m

F —The thurd row has been completed Attention s now turned
to the prommal segment of stomach and a gastroenterostomy per
formed 1n the usual manner preferably bv the postenior Hofmerster
technie described m Plate 15

G —The appearancc of the stomach at the conclusion of the first
stage 1s shown here

Postoperatively the course 15 usually remarkably smooth How
ever certan warnings are necessary (1) This operation 15 not rec
ommended for acute massive hemorthage (2) If there has been
excessive mampulation of the duodenum or disturbance of the blood
supply of the antrum during the operation the duodenal ulcer may
perforate postoperatively or the antral suture hne may separate (3}
Unless the second stage 1s performed within six to exght weeks after
the first an anastomotic ulcer probably will form Under exceptional
circumstances a stomal ulcer has been noted as early as three weeks
after the first stage Consequently any delay n performing the sec
ond operation must be avoided (4) If the dufficult dissection 1s
caused by an old ulcer with extenswve fibrosis and scarriag, much less
resolution can be expected than occurs when there 1s an acute ulcer
with well marked edema and acute mflammation

The comparatively long penod of disabihity and the frequent
rapid development of an anastomotic uleer have made ths operation
unpopular with many surgeons In view of the good results which
have folloned antral exclusion combined with vagotomy (Plate 54
D), 1t seems clear that the first stage of a contemplated two stage
resection should be accompanied by vagotomy making the second
stage of the operation unnecessary

[Second stage of resection on page 200 b
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Two Stage Gastrectomy

SECOND STAGE

A —The abdomen has been opened through a right upper rectus
spliting mncision to mamntam a space of at least 2 m between the
new meision and the recent upper left mcision The antrum of the
stomach 15 usually somewhat hard to identify at first because of fresh
adhesions These however are separated readily and the pylorc
segment can then be elevated with Alls forceps

B —Mobilization of the duodenum 15 accomplished by division of
the vessels along the greater curvature the nght gastric artery the
hepatoduodenal hgament and the branches of the gastroduodenal
artery that enter the posterior wall

C —The ulcer usually has healed at this stage and the duodenum
1s divided through the scarred area at any pomt distal to the pylorus
The duodenal stump then 15 turned in by the usual method (Plate 45)

D —At the conclusion of this operation a typrcal gastric resection
with posterior Hofmester anastomosss has been accomplished

Unless one has had personal eaperience with the two stage resec
tion 1t 1s impossible to app-eciate the tremendous contrbution it has
made to the safety of the operation The proximal duodenum may be
nonresectable i the hands of even the most able surgeon at the first
stage and still be safe for a house officer to remove at the second op
eration The two stage procedure therefore should be used more
widely by less expenenced surgeons With increasing expernence
each surgeon will use 1t less frequently

REFERENCE Mchattrich Moore and Warren
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Two Stage Gastrectony

SECOND STAGE

A —The abdomen has been opened through a night upper rectus
sphtting incision to mantain a space of at least 2 m between the
new mesion and the recent upper left meision The antrum of the
stomach 1s usually somewhat hard to :dentify at first because of fresh
adhesions These however, are separated readily and the pyloric
segment can then be elevated with Allis forceps

B —Mobihzation of the duodenum 1s accomphshed by division of
the vessels along the greater curvature the nght gastnc artery the
hepatoduodenal ligament and the branches of the gastroduodenal
artery that enter the posteror wall

C —The ulcer usually has healed at ths stage and the duodenum
15 divided through the scarred area at any pomt dhstal to the pylorus
The duodenal stump then 1s turned m by the usual method (Plate 45)

D —At the conclusion of this operation a typical gastric resection
with posterior Hofmezster anastomosis has been accomphshed

Unless one has had personal eapenience with the two stage resec
tion 1t 15 1mpossible to app-eciate the tremendous contribution 1t has
made to the safety of the operation The proximal dnodenum may be
nonresectable 1 the hands of even the most able surgeon at the first
stage and still be safe for a house officer to remove at the second op
eration The two stage procedure therefore should be used more
widely by less experienced surgeons With increasig experience
each surgeon will use 1t less frequently

reFesENCE  Mchattrick Moore and Warren
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Bancroft Operation

‘The Bancroft operation 1s sumilar to the first stage of the two
stage resection except that the mucosa of the pylonc antrum 1s re
moved at the oniginal operation elimnating the need for a second
procedure Unfortunately this vaniation offers serious technical prob
lems that may counterbalance thus great advantage

The upper portion of the gastrectomy and the gastrojejunostory
are performed as usual (Plate 45) The details of the management of
the pylonic stump are shown

A —Mobihzation of the stomach has been completed and the an
trum 15 bemng divided about 25 1 proxunal to the pylorus If the
stomach 15 divided closer to the pylorus 1t wall be impossible to mert
the cut end because of the small lumen of the antrum close to the
pylorus Note that the nght gastroepiploic and night gastnic vessels
have not been separated from the antrum  thus, an adequate blood
supply to the stump will be mantained

B —The distal clamp 15 now removed A cleavage plane between
mucosa and muscle 1s easily obtamed The muscle 15 grasped with
several Allis clamps and the mucosa 1s elevated and dissected down
to the pylorus There often 15 active bleedmng as this 15 done It 15
possible to tie a number of vessels as the mucosa 1s coned out Utmost
care must be taken to avord perforation of the muscularis

C —The pylorus has been reached Identification of the pylorus
may be difficult It usually can be palpated with the tip of the finger
and circular muscle fibers often can be seen

D —Hemostasis has been completed The stump 15 now closed

A yunning Connell suture 15 placed to mvert the first row

[Bancroft operation continued on page 204 ]
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E —The mnner suture has been completed and the second mvert
mg layer 1s bemng continued upward toward the lesser curvature
Note that inversion of the lower and upper angles of the cut margn
of the stomach 1s dufficult because they must be funneled nto the
antrum the width of which diminishes steadily down to the pylorus

F—A thurd layer of mterrupted sutures completes the turn m
This should be rewnforced by omentum

Disadvantages —(1) Leakage 15 distressingly common owing to
many factors Sutures hold poorly 1n muscle alone Lach of blood
supply may cause perforation between suture line and pylorus An
almost complete pyloric obstruction may become complete from post
operative edema and a collection of blood between pylorus and
suture hne may produce a blowout Therefore a dram should be
placed near to but notin apposttion with the suture hine mn the hope
that general peritomtis may be avoided if a blowout occurs Bruus
gaard has sutured the stump i the abdominal wall obtanng a
fistula instead of pentorutis if there 15 dehuscence of the suture line
{2) Durmg the pyloric dissection some of the antral mucous mem
brane may be madvertently left and may lead to an anastomotic
ulcer (8) Rarely the duodenal ulcer may perforate or bleed post
operatively Hence any manmipulation of the ulcer that 1s to be
treated by this method must be avorded

PLENK CLOSURE —An alternative method of closure was described
independently by Scnimger and by Plenk It 1s endorsed enthusiasti
cally by Makkas and Marangos In the few instances m which we
have used 1t 1t has been very satisfactory

G —Leakage 15 prevented by close apposition of the antral walls
rather than by mversion The mucosa excised down to the pylorus
15 hgated at the pylorus with a catgut suture A layer of mterrupted
silk sutures 15 now placed about 2 cm distal to the pylorus from
wathin the stomach catching both anterior and posterior antral walls
These sutures must not penetrate the musculans This row 1s then
tlEdH _Inall three or four rows of sutures are mserted dependng
on the length of the antrum Hemostasis must be complete so that 10
hematomas form between suture lines The final row merely apposes
the cut ends no attempt at miersion 15 made Finally the entwe

antrum 18 wrapped m omentum



Difficult Duodenal Stump [207]

of Vater will probably be impossible It 1s well to remember that 1n
flammtion m1y shorten the duodenum so that an ampull may be
less than 210 rather than 8 or 4 distal to the pylorus Instead of

attempting a precarious suture or a plantation of the
bile duct 1t 15 best then to use a catheter duodenostomy with double
jejunostomy

When the surgeon 15 unsatisfied with the closure the stump
should be covered with omentum and a dramn placed through a stab
wound to Monsons pouch the drain should not touch the suture
lne Drainage should also be instituted 1if there has been extensive
pancreatic dissection The surgeon must not be lulled into a false
sense of secunty by the mere presence of a dramn If dehiscence of
the stump does not occur until several days after operation the wick
may be completely walled off and will not function Furthermore
even if 1t does function well death may still result from complica
tons ansing from the fistula However we believe that prmary
dramage tends to reduce the meidence of general pertomtis follow
mg rupture of the duodenal stump and to reduce the operative
mortality

When 1 difficult cases the surgeon has become mvolved m a
resection and cinnot extricate himself by performing a vagotomy
with some weillin procedure by closure of the duodenum proimal
to the ulcer by 1 Bancroft or by a two stage operation he must re
sort to one of the methods illustrated m the neat sertes of plates
(1) choledock y for dentfication of the common
duct (2) plistic closure of the duodenum distal to the ulcer or
{3) catheter ducdenostomy
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Tue Drerrcort Duopenar Stume

The technical management of the duodenum 1s not difficult when
a resection has been done for gastric ulcer or cancer But after gas
trectomy for duodenal ulcer success or failure depends on the han
dling of the duodenal stump The aapcrienced surgeon needs htile
advice m this regard but for the benefit of others this section 18
meluded

When the operation 1s for acute ma hemorrhage 1t 15 de
sirable to excise the ulcer and close the duodenum beyond it In
other cases so far as the late result of the operation 1s concerned 1t
makes no duference where the distal stomach or duodenum is sec
twned as long as the antral mucosa 1s excised The immeduate prob
lem then s to close the stomach and duodenum either distal or
proumal to the ulcer or to prevent by other means the escape of
duodenal contents withm the perttoneum Meanwhile evcessne
mampulation and dissection m the head of the pancreas must be
avoided as far as possible because of the danger of pancreatiis

Ttiswellto remember that management of the duodenum usually
will prove more troublesome than 1t seems at first glance, smce the
extent of penetration of the ulcer in the pancreas cannot be deter
mmed untif the stomach 1s transected and the whole postersor wall
mobilized Nevertheless the surgeon must attempt to decide as soon
as he begins the operation whether or not dissection can be safely
carnied beyond the pylerus If dissection can be carned past the
duodenal ulcer eastly 1t 1s best to excise the ulcer and close the
duodenum distal o 1t If resection looks diFicult, the surgeon should
elect vagotomy combmed with antral exclusion gastroenterostonty
or pvlorophisty to avoud the hazards of the duodenal stump

Frequently, however the surgeon will find that he has advanced
beyond the pylorus and that m the mudst of such periduodembis he
must proceed farther if closure 1s to be made Under these cureum
stances 1t 18 best 1o place the left index finger in the open duodenum
and dussect closely about the duodenum untdl the ulcer has been
passed and normal duodenum which can be turned m encountered
Dunng this mohihization the common duct must be observed and of
necessary a T tube mserted into it

In certam mstances, 1t will be found that the ulcer and pendu
odenal nflammation re SO extensive that closure above the ampulla
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LansEY s METHOD

When dissection of the duodenum 1s difficult, the surgeon can
casily damage the common duct Either a partial section of the duct
or complete ligature 15 almost certamn to be fatal unless recognized
and corrected within a few days To avoid these serons complica
tions, Lahey has advised a choledochostomy 1 all difficult cases

A ~The duodenum has been mobihzed from the hver by diasion
of the thickened hepatoduodenal igament The common duct may
e immediately below the igament The duct 15 :dentified by dis
section and aspiration with a fine needle It 1s then opened and guy
hgatures nserted

B —Bakes dilators are now passed through the ampulla untl the
duct 15 large enough to recerve a T tube At least a 5 and prefer
ably a 7, dilator should be passed into the duodenum

C —The common duct 1s then closed about the catheter with two
layers of running sutures of 000 chromuc catgut With the catheter
i place the position of the duct can be deternned by palpation
and the duodenal ulcer resected and the stump closed Postopera
tively the T tube provides excellent decompression of the duodenum

D —~The duodenum 1s shown after resection and closure The
lower arm of the Cattell tube extends through the ampulla mto the
duodenum

By tlus method the surgeon 1s able to excise safely some ulcers
whose removal otherwise would be hazardous There 15 however
much more dissection 1n the head of the pancreas than is deswrable
if 1t can be avorded It also should be noted that 1t 1s nat always
easy to identify the common duct in the nudst of the penduodenal
mflammation Hence when exclusion operations can be done they
are preferred 1n our hospital

REFERENCE Lahey
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OreN CLOSURE

When the duodenal stump 1s mobile closure After gastrcctomy
presents no problems aind can m most mstances be accomphshed
by the aseptic techme that does not open the duodenum (Plate 43
L-Q) On the other hand an open closure 1s necessary if the duo
denal Jumen has been mspected as for example 1n the determina
tion of a source of hemorrhage Smce 1n open closure can be accom
plished with a very short segment of duodenum 1t can be used when
the stump 1s too short to close by the aseptic techmic This 1s much
more accurate method than the Nissen or Bsteh methods illustrated
in succeeding plates

A —In this drawing the surgeon 1s standing on the patients left
Only 15 cm of duodenum has been mobilized because of densc
scar tissue posteriorly The anterior wall of the duodenum has been
sectioned as close to the pylorus as possible and adhestons 1bout 1t
have been cut, since a mobile anterior wall 1s essentrl for a satisfac
tony closure Closure 1s started with 1 Connell suture (00 chromic
catgut) which mverts only a small im of serosa

B —The first layer has been pleted ind by tightening the
Connell suture ll mucosa 1s mverted A semi purscstring suture 15
now placed about the upper angle to invert the first row

C —The same suture 1s contmucd back s a second Inyer with 1
runnng stitch

D —A semi pursestring 1s made with two or three bites thit are
placed nearlv 1 cm away from the end suture (1) of the first row
Inverston 1s now accomphshed by pulling up on the running suture
and relaung suture 1 Elevation of the anterior wall of the duode
num by an Allis clamp will aid mversion

E —Fmnl closure 1s effected by n third row of mterrupted sutures
Sutures of 00 catgut are preferred if the wAll 15 edematous If nont
absorbable sutures are used cire must be taken lest they be pulled
too tightly

F —Occastonally there 1s very httle mobihity of the upper angle
of the duodenal stump In thus event accurate closure may be made
by starting 1 Connell suture from each end tymg the sutures as they
meet m the muddle This 1s then supplemented by two other layers

of sutures 1f possible
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Difficult Duodenal Stumn

Granan s MerHOD

The essental feature of this method of dealing with difficult duo
denal ulcers 1s that the ulcer 1s not dissected from the head of the
pancreas The ulcer 1s thereby left open but exterionized from the
testinal tract This techme had been described previously by
other surgeons (Plate 56) but has been commended and popularized
by Graham

A —A postenior wall ulcer has been palpated The duodenum 15
opened widely Just above the ulcer demonstrating the leston on the
postenor wall The duodenum will then be diided just proxmal
to the ulcer and the pylorus and stomach retracted to the left

B —The open distal duodenum and ulcer are shown The posterior
wall of the duodenum 15 now divided along the line I-2 just distal
to the ulcer ‘Ths 1solates the ulcer from the duodenum, and further
mobilization of duodenum distal to the ulcer can now be made
through normal tissue so that an adequate amount for a turn m can
be obtamed

C —The duodenum has been wnverted by two layers of sutures
(Plate 45) A thurd layer of Lembert sutures 1s now placed runmng
from the anterior duodenal wall to the pancreatic capsule above the
ulcer

D —As these sutures are tied the excluded uleer 15 covered with
normal duodenal wall Further remnforcement with omentum may
be obtamed

This method of dealing with the ulcer avoids much of the trauma
to the head of the pancreas that occurs when the whole ulcer bed 15
traversed by dissection along the outer side of the duodenum Itis
not devoud of danger however since an accessory pancreatic duct
may be cut during the mobilization of the duodenum F' ‘urthermore
there 1s a tendency for flud to collect between the ulcer bed and the
duodenum and hemorrhage can occur from the excluded ulcer bed

RreFERenCE Graham
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Nissex s METHOD

Nissen s method of handling the deep, penetrating ulcer 1 simlar
to that of Graham except for mmor detals

E —The duodenum has been mobilized along both curvatures
opened anteriorly to demonstrate the posterior wall ulcer and then
freed along the posterior wall so that the whole ulcer bed 1s opened
The duodenum 1s then closed with three layess of nterrupted su
tures The first row catches the anterior wall of the duodenum the
postenor wall and then the pancreatic capsule just below the ulcer
These sutures are first placed then tied

F —The second row of sutures 1s placed through the antersor wall
of the duodenum and the pancreatic capsule just above the ulcer
This row Lkewise 1s first placed and then tied

G —It usually 1s possible to msert  third layer of sutures runmng
from the anterior duodenal wall to the thickened pancreas to the
left of the previous row Tis row may be remforced by a layer of
omentum

‘Thas method does not require as ¢ xtensive a postenor dissection
distal to the ulcer as Graham's method but the closure appears to be
Jess secure since all of the first two rows of sutures are n immediate
contact with the mfammatory tissue about the ulcer m the head of
the pancreas

REFERENCES Nissen Bruusgaard
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Difficult Duodenal Stump

Bsreus Metmop

Bsteh has presented a method for plastic closure of the duodenum
that 1s possible when the anteror wall 15 freely mobile and there
1s a deep postenor wall ulcer The procedure depends on the reten
tion of a long Rap of the anterior wall which 1s then used to cover
the ulcer

A ~The duodenum 1s mobihized opened and the lower margin
of the ulcer cut away just as i previous methods However the
mersion through the antenor wall 1s made as near the pylorus as pos
sible so that a long tongue of the antenior wall remamns The lne of
eision 15 shown in the diagram

B —A row of interrupted sutures now catches the duodenum just
beyond the cut margin of the anterior wall and the postenor wall of
the duodenum distal to the ulcer The deep bites usually mclude
thickened pancreatic tissue about the posterior duodenal wall al
though 1t 15 better to use only the duodenal wall itself

C —The second row catches the antcrior wall of the duodenum
and the upper margm of the ulcer as shown n this cross section Suf
fictent distance 15 allowed between the first and second rows of su
tures on the antertor duodenal wAll to permt complete covermg of
the ulcer bed by the duodenum

D —A thurd lime of sutures now umtes the anterior duodenal wall
to the pancreatic capsule at the left of the ulcer In thisfigure a cross
section of the completed operation 15 shown

REFERENCES Bsteh Bruusgaard
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Difficult Duodenal Stump

CATHETER DUODENOSTOMY

Oceasionally when operating for massive hemorrhage or for an
ulcer with extensive periduodenal inflammation the surgeon finds
there 15 no duodenum normal enough for closure without extensive
dissection that may damage the pancreas or the common ducts This
procedure piroperly done wall allow the surgeon to extricate him
self safely from this predicament Whereas the preceding methods
require relatively mobile duodenum this one can be used even when
the duodenum 15 thickened and fixed

A —The gastnic resection has been completed A pursestring
suture of 00 chromic catgut 1s placed around the open end of the
duodenum

B —A #16 catheter has been inserted The pursestring 1s tied and
the catheter anchored by a transfixion suture using the same needle

€ —Additional sutures are used about the catheter to secure as
much further inversion of the end of the duodenum as possible By
umngation with a syringe be certamn 1 water tight closure has been
obtamed A generous portion of omentum 1s finally sutured to the
duodenum and about the catheter

D —A aigaret wick has been placed mn the region of the foramen
of Winslow The wick and catheter are brought out through a stab
wound beneath the right costal margm Finally a double jejunostomy
1s made (Plate 70) The appearance at the end of operation s shown

Postoperative care —Lhe duodenal tube 1s allowed to dram by
gravity If there 1s over 500 cc dramage daily the aspirate should be
returned to the intestial tract by the lower jejunostomy tube Mean
while any undue distention of the stomach 1s prevented by the
proximal Jejunostomy tube The cigaret wick may be withdrawn 1
eght days and the duodenal catheter 1n 10-12 days The jejunostomy
catheters are removed a few days later Needless to say there must
be careful and frequent checks of blood chemistry during the period
the tubes are 1n place

SUBTERMINAL DUODENOSTOMY —It 15 also possible to decompress
the duodenum which has been closed i a dubious manner by
means of a catheter mserted mto a relatively normal section of

duodenum

REFERENCES Friedemann Welch and Re Tkey
—
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The Newer Operations for Duodenal Ulcer

Many other operations or combinations of the procedures out
oed mn previous pages have been used or are under tral for duo
denal ulcer They fall roughly mto two classes In one vagotomy 15
combined with an ausiliary procedure In the other the acd
secreting area of the stomnch 1s reduced by an appropnate excision

Vacororry CoMBINED Wit OTHER PROCEDURES

A —~Vagotomy and posterior gastroenterostomy or pyloroplasty
The abdomen 15 opened through a left upper paramedian meision
A subdaphragmatic vagotomy 1s followed either by a short loop
posterior gastroenterostomy that 1s placed m the most dependent
portion of the stomach or by a pyloroplasty

B —Vagotomy and 50 per cent gastrectomy After the vagotomy
has been completed 1 consenihive gastne resection 1s done The
stomach 1s dvaded 1t the midportion on the lesser curvature and at
the junction of the gastroepiplotc arteries on the greater cunature
Gastromtestinal contmutty 15 then re established

C —Vagotomy and subtotrl (75 per cent) gastrectomy appears
to be least Iikely to be followed by anastomotic ulcer although post
operatis e complications re more numerous than after resection alone

D —Vagotomy and ntral eaclusion Yaddell has performed a
vagotomy dwided the stomach above the antrum tumned m the
antrum and anastomosed the proximal portion of the stomnch to the
Jejunum Ths 15 a simple technical procedure with results sumilar to
50 per cent resection plus vagotomy Technieal details are sumilar to
those shown in Plates 46 and 47

All these operations have some advantages Thus A ind D avord
the hazards of duodenal stump closure and as well as B should re
duce the weight Joss that sometimes follows 75 per cent resection
Disadvantages nclude the postvagotomy complamts such as per
sistent dirrhea and the gradual recoverv of hydrochlonc acid secre:
tion by the stomach The author believes that it 1s logieal to add
vagotomy to a 75 per cent resection when dealmg with an e\trcﬂ}eb
high grstre acidity or an anastomotic ulcer that has developed a tc:
gastric resection For the usual type of ulcer vagotomy plus 50 5‘[35
cent gastrectomy gives excellent eurly relief and long term res!

rereREnCEs Dragstedt Walters ef ol Tarmeretal Waddell
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The Newer Operations for Duodenal Ulcer
seem closcly comparable to 75 per cent resection without vagotom

Repuction oF HyDROCHLORIC AcID SECRETION

Reduction of the amount of secretion of hydrochloric acid may
be effected by a wide anatomcal excision of the area of the stom
ach that contamns the panetnl cells Wangensteen has mvestigated
two of these operations

E —For the tubular resection the abdomen 1s opened by a verft
cal masion (1) that if necessary extends across the left half of the
lower end of the sternum In 2 the dotted hne indicates the area
to be excised In 3 the greater curvature has been removed, and
suture 1s started A pyloroplasty will be made after an ncision
along the dotted hne The completed operation 15 shown m 4

F —The segmental resection 1s an extensive sleeve resection that
removes all of the stomach except a small section of the cardia and
of the antrum (1) In 2 a pyloroplasty has been done because of
a narrowed duodenum and gastic continuity 15 bewng 1e estab
hshed The reconstructed stomach 1s shown mn 3

G —The prototype of these operations was Connells fundusec
tomy Here a large wedge was removed from the greater curature
shortening the greater curvature considerably

Connells operation fell mto disrepute because of frequent post
operative recurrence of the ulcer Wangensteens follow up studies
have shown that the tubular resection 1s followed by too many re
currences to be 1 satisfactory operation Results of the segment'\l
resection 10 his hands have been excellent

reFenENCES Wangensteen Conpell
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SECTION ]5

Other Operations

for Complications of Ulcer

PerroraTiov

PERFORATION OF AN ULCER of the duodenum 15 much more common
than perforation of a gastric or Jejunal ulcer All are ushered i by
the dramatic combination of severe epigastric pam followed by signs
of pentomtis and shock An ray tahen m the erect poston will
demonstrate air beneath one or both diaphragms m about 40 per
cent of patients six hours after the perforation

On admussion the patient with a suspected perforated ulcer has
a Levin tube passed the stomach 1s mamtamed empty by contmuous
suction A muture of pemcilln 300000 units and streptomycm
025 Gm 15 mjected wmtramuscularly and the dose repeated cvery
three hours Sedatives are admmstered for pam Intravenous fluds
are gnen mcludmg lrge amounts of plasma The student should
consult Copess senes of papers describing the metabolic abnorml
tics of the patient and the preparation for operttion

Although some authonties believe that such a conservatne regt
men suffices for treatment of perforated ulcers 1n the Massachusetts
General Hospital operation 1s believed mdicated as soon as the
patient 15 m satisfactory condition A patient should never be
operated on until the stomach 1s empty or when m severe shock

Type of operation —The usual operation 1s 2 sunple closure of
the perforation In recent years there has been a revival of mterest
1n mmediate gastric rescetion as the preferential method of treat
ment Undoubtedly resection can be done safely when the perfort

224



Perforation Complicating Ulcer

trom 15 less than s hours old when the patient 15 1n good condition
when a truned surgical team 15 present and when operating con
ditions are excellent Undoubtedly most perforated ulcers are not
operated on under these circumstances In general terms mmed:
ate resection 1s reserved for the small groups of patients (1} who
are operated on under optimal circumstances have a fresh per
foration and have had uleer symptoms previously (2) who hwve
concomitant hemorrhage or obstruction from scar tissue (3) who
have ulcers too farge to close safely except by resection or (4) who
have perforated gastric or anistomotic ulcers

Anesthesia —These patients notoriously take anesthetics poorly
Dunng mduction ihalation of vomitus may set up a virulent type
of aspirition pneumonia uninfluenced by chemotherapy Hence the
stomach must be emptied by Levin tube and hept on constant suc
tion

Postoperatie care —The stomach 15 kept empty for 48 hours by
continuous suction Then 1f the pylorus 1s widely open as demon
strated by presence of bile mn the aspirate gravity dramage 15 sub
stituted the nasal tube 1s usually removed four days after operation
Antbiotics are continued 1n large dosage for about a week

Associated complications —When perforation has occurred con
comitantly with pylonc obstruction due to edema from an active
ulcer the surgeon may obviate postoperative difficulties by dong a
jejunostemy at time of suture of the perforatton otherwise obstruc
tion may reappear during convalescence Although this condition 15
most easly treated by a gastroenterostomy 1t must be recogmzed
that with this procedure an anastomotic ulcer will probably occur
later In patients who have a long standing cicatricial obstruction or
m whom hemorrhage has occurred concomutantly with the perfora
ton when operation 1s done early 1t 15 best to cairy out gastne
resection or at Jeast to do the first stage of a two stage resection
Massive hemorrhage may also occur durmng convalescence after
suture of a perforation and occurring at that time carmes a grave
prognosis an emergency resection 1s usually best

Postoperative complications —The common postoperatne com
pheations are (1) pentonitis or residual abscesses (2) pneumonia
and (8) pylonc obstruction There should be few compheations m
these days of chemotherapy if proper attention 1s paid to the details
of operation General pentonitis must be treated by complete Ochs

{225])
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Perforation Comphlicating Ulcer

nerization Residual abscesses are commonest m the subdiaphrag
matic areas and m the pelvis When pyloric obstruction 1s first noted
postoperatively conservative therapy should be followed for about
two weehs mn the hope that the edema surrounding the suture will
subside If unrelieved posteror gastroenterostomy supplemented by
double jejunostomies or gistric resection miy be done

Prognosis —If 1 resection hns not been done patients with duo
denal ulcers should be treated medically Patients with perforated
gastnic ulcers must be followed closely and should have 1 resection
not over st weeks later of the ulcer 1s still present After 1 perforated
Anastomotic ulcer 1 resection or vagotomy should be considered s
soon 1s possible becuse reperforation or hemorrhage 15 probable

SuTURE OF PERFORATED DUODENAL ULCER

A —Operation must be preceded by aspiration of the stomach a
Levin tube bemng left m situ The best mcision 1s a night paramedian
since 1t 15 readily extended 1f preoperative diagnosis 1s not correct

B ~The perforation usually 1s found on the anteror wall of the
duodenum 1mmediately adjacent to the pylorus Rarely a double
perforation 1s found hence adequate exploration 1s necessary m all
cases A posterior perforation usually 1s walled off by the pancreas
but 1t may burst mto the lesser omental sac or the free pertoneal
cavity A senes of Lembert sutures 1s placed over the ulcer catching
relatively normal tissue on erther side of the ulcer

C —The sutures are tied closing the perforation It 1s usually 1m
possible and unnecessary to use a second row However 2 tag of
omentum should be brought up to remforce the suture

D ~Long ends of the origmal sutures are used to tie the omentum
loosely m position

E Z-Occastonally there 15 so much ndurition that the Lembert
sutures cannot be tied safely without erther cutting through or ob
structing the pvlorus Under these circumstances 1 prece of omen
tum 1s brought over the perforation before the suturcs are tred

F —The use of a free omental graft to cover the perforation 15
recommended as a routne by some surgeons However there seems

1o reason to sever its pedicle The free graft 1s resersed for the un
al case 1n which no other omentum 15 available

usuFmauy the Pentoneal cavity 18 aspirated thoroughly removing
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all gastric contents with particular attention bemg devoted to
subdiphragmatic spaces The abdomen 15 closed without dramage

SuTURE OF PERFORATED DUopENAL ULCER
wit OBSTRUCTION

It 1s not uncommon for perforation to complicate an ulcer that
has already produced pyloric obstruction Under these circumstances
a simple suture 15 not sufficient 'The surgeon must then choose from
several alternatives which mclude (1) smmediate gastnic resection
a method reserved for early perforations with an apparently casy
operation 1n a good nsk patient (2) the first stage of two stage
gastrectomy often the most satisfactory procedure (8) gastro-
enterostomy practically always a poor operation under these cir
cumstances since perforation inplies an active uleer and (4) jeju
nostomy which will tide the patient over the perod of acute obstruc-
tion due to edema and wall not mterfere with an early resection if it
becomes necess:

G ~The duodenum has been closed as llusirated mn Plate 55
B-D A jejunostomy has been performed according to the Stamm
techmic (Plate 70)

Suture oF PERFORATED Gastric ULcer

Most of the so called perforated gastnic ulcers are actually duo
denal ulcers located near the pylorus Perforations which are appar
ently near the pylorus are treated as duodenal ulcers When the
perforation 15 along the lesser curvature and 1s only three to four
hours old m a good risk patient a gastric resection should be carned
out if operative conditions are satisfactory Otherwise generous
biopsies may be taken from the wall of the ulcer before closure 13
begun Some huge perforations cannot be closed i any way short of
a resection

H —The ulcer 1s cacised as a buopsy specimen and the defect
15 closed by two layers of Lembert sutures

I —A second layer of mterrupted sutures 1s placed tied and the
ends left long With these 2 tag of omentum 15 tied loosely over
'hell;l?z;e closure the cntire pentoneal cavity mcludmg the sub
diaphragmatic spaces and lesser omental sacs 1s aspirated carefully
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OssTRUCTION

Pyloric obstruction 15 a rather frequent complication of duodenal
ulcer but 1s rarc with gastric ulcer The presence of an ulcerating
lesion of the stomach with pyloric obstruction 15 suggestive of gastnc
cancer and indicates early operatton When the underly ing leston 15
duodenal ulcer obstruction may be due either to edema or to cicatn
cial obhiteration of the duodenal lumen In the former, the patent
usually has a good deal of pam from a concomutant actie ulcer
whereas i the latter pamn 1s absent Operation should be avoided, of
possible when the obstruction 15 due to edema but must be camed
out when fibrosis 1s present

Chotce of operation ~For the few patients who must be operated
on dunng the acute phase of an active ulcer some type of gastme
resection 15 essenbial Since techmical dificulties will make exposure
of the duodenum hazardous, a two stage or Bancroft operation often
1s required Rarely a patient 1s so depleted that despite an active
ulcer only a gastroenterostomy can be performed under these cir
cumstances a resection should be planned within a few months
smee an anastomotic ulcer will form rapidly

When cicatncral obstruction 15 present operation should be per
formed as promptly as possible sice gastnc atony will follow de
Jayed operation and the new stoma will function poorly The two
operations that may be employed are gastroenterostomy and gastnc
resection

Gastroenterostomy 1s advised by many authorities when the pa
tient 15 over 55 and the hydrochloric acid content of the stomach 15
low However return of gastric acidity after relief of obstruction as
well as anastomotic ulcers are found not infrequently in older persons
Less malfunction of the stoma seems to be encountered after resec
tions than after simple gastro y Hence gast
1s restricted to the few p who b of severe car
complications cannot stand more than a sunple operation under
procame Particularly 1n elderly depleted patients 1t 1s well to carry
out a double jejunostomy (Plate 70) at the same time to eliminate
the dangers of stomal obstruction

Vedical tr t —The g of a patient wath acute
obstruction mvolves great care and often a simlar amount of diplo

macy since both a physician nd surgeon are usually mvalved A
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Hemorrhage Complicating Ulcer

defimte ime It should be set at the outset, a sveek s tnal of medi
cal therapy 1s usually sufficient By then the obstruction esther will
have been relieved by consersative measures or surgery is under
taken
Duning the period of medical treatment the patieat 15 treated
chuefly by blood and electrolyte replacement Studies of blood chem
1stry will show a high nonpretem nmitrogen nd 2 low serum chlonde
level and alkalosis The serum sodium may be low and the mtracellu
far potassium level 15 low even though the potassium i the serum
1s at a normal level Replacement 1s obtamed by admnistration of
normal saline solubion to which potassium has been added Mean
while the stomach 1s aspirated twice daily Aspiration 1s done 1n
preference to continuous gastric suction since with mtermittent as
prration some of the gastric contents may pass the pylorus Small
amounts of nulk may be allowed with Gelusil to counterbalance hy
drochlonc acid secretion Phenobarbutal and antispasmodics are also
gven
There 15 no certam way to restore to normal 1 1bnormal blood
chemistry picture due to pyloric obstruction other than relief of the
obstruction Hence when operation 1s carmed out a sumple feedmg
Jejunostomy 1s not satisfactory The applicable operations of gastnie
and gast have already been described (Plates
45 and 36) However m depleted patients they should be supple
mented by jejunostomy Through the jejunostomy tube an adequate
amount of homogenized mulk may be administered by constant dnp
as soon as patient regains perstalsis As Case and his associates have
shown thus 1s one type of feeding that 15 well tolerated without the
diarrhea that accompanies many of the older jejunostomy mixtures

HEORRHACE

Operations are often necessary for the emergency control of mas
sive upper gastromntestinal hemorrhages Though ulcer of some type
or portal hy pertenston 1s the usunl cause tumors gastritis and cirsord
ancurysms are other underlying lesions

Patients who enter the hospital with massive hemorrhage should

¢ subjected to rapid diag) deq blood repl, ob
servation and 1n certamn cases operation For surgery to be consid
ered, there must be a good supply of blood an eacellent anesthetsst
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OsnstrRucTION

Pylone obstruction 15 a rather frequent complication of duodenal
ulcer but 1s rare with gastie ulcer The presence of an ulcerating
lesion of the stomach with pyloric obstruction 15 suggesti e of gastnc
cancer and indicates early operation When the underlymng lesion 1s
duodenal uleer obstruction may be due erther to edema or to cicatn
cial obliteration of the duodenal Jumen In the former the patent
usually has a good deal of pan from a concomitant actve ulcer
whereas i the latter pam 1s absent Operation should be avoided of
possible when the obstruction 1s due to edema but must be cammed
out when fbrosis 1s present

Choice of operation —For the few patients who must be operated
on during the acute phase of an active ulcer some type of gastne
resection 1s essential Since techmical difficulties will make exposure
of the duodenum hazardous a two stage or Bancroft operation often
15 required Rarely a patient 1s so depleted that despite an actinve
ulcer only a gastroenterostomy can be performed under these cir
cumstances a resection should be planned withmn a few months
since an anastomotic ulcer will form rapidly

When cicatncial obstruction 1s present, operation should be per
formed as promptly as possible smee gastric atony will follow de
layed operation and the new stoma will function poorly The two
operations that may be employed are gastroenterostomy and gastric
resection

Castroenterostomy 1s advised by many authortties when the pa
tient 15 over 55 and the hydrochloric acid content of the stomach 1s
low However, return of gastric acidity after rehef of obstruction 25
well as anastomotic ulcers are found not mnfrequently 1n older persons
Less malfunction of the stoma seems to be encountered after resec
tions than after simple gast ostomy Hence gastr
1s restricted to the few patients who & of severe card
complications cannot stand more than a simple operation under
procawne Particularly n elderly depleted patients 1t 1s well to carry
out a double jejunostomy (Plate 70) at the same time to elimmate
the dangers of stomal obstruction

Medscal tr ¢ ~The g of a patient with acute

obstructon myvolves great care and often a sumlar amount of diplo
macy simce both a physician and surgeon are usually mvolved A
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Hemorrhage Complicating Ulcer

tion 15 common Postoperatively chemotherapy should be continued
m full amounts and normal blood and electrolyte levels maintained
by appropnate measures

MASSIVE JIEVIORRHAGE FROM OTIHER SOURCES —In about two thirds
of all cases of acute massive upper gastromtestnal hemorrhage m
our hospital the underlymmg lesion 1s an ulcer In a quarter of the
cases bleeding will be due to portal hypertension (see Section 23)
In the rest a preoperative diagnosis 1s made onlv rarely but lapa
rotomy 15 necessary for continuing hemorrhage

If at the time of exploration no evidence of ulcer or portal hy per
tension 15 found the small mtestine first 15 examined carefully for
any lesion If results of this exammation are negative the stomach 1s
opened by a long gastrotomy mesion that 1s extended across the
pylorus if necessary Retractors are nserted and the mucosa care
fully mnspected Usually the bleeding pomt will be disclosed and can
be dealt with appropnately If there s widespread gastritis a ligh
subtotal resection 15 carned out and the blood supply to the remam
ing fundus reduced by hgation of all but the ascending branch of the
left gastric artery and by splenectomy This type of devasculanzation
has been used successfully by Parker Mixter and Hinton have had
success with hugh r bined with vag for bleed
from gastritis

[233
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surgeon and assistants Operation 1s mdhcated for those patients with
defimte or presumptive ulcer when bleeding fails to stop or recurs
while under observation Most of these pattents will be over 50

Preoperatice treatment —An inlying nasal tube 1s placed and the
stomich mamtaned as empty as possible during the first 24 hours
by frequent irngation with small amonnts of normal saline solution
The prothrombmn time 1s cheched and large doses (50-100 mg ) of
vatummn K adminstered of necessary If the prothrombin time should
be lugh and there 1s no response vitumn R, onide (Mephyton) 1s
given Repeated transfusions runming through two needles if neces
$ary are gnvonin an attempt to stabilize the hemoglobm at 10 Gm
Antibiotics are begun before operation Early \ ray evamination by
nonpalpation technic 1s done if the causc of the hemorrhage 1s not
clewr Complete blood studies are carried out

Chotce of opcration —1f operation 1s necessary mtratracheal wes
thesry 15 used with two transfusions runmng At the present time
cyclopropane 1s the agent of choice Ideally the operatn e procedure
should secuse complete hemostasis and rcnder 4 cure of the under
lying lesion In other words gastric resection cluding removal of
the ulcer 15 best This occasionally may have to be modified by cxr
cumstances

I at laparotomy there 1s evidence of ulcer and the patient 1s not
bleeding actively (1e no blood from the Levin tube and the upper
jejunum empty of blood) resection may be done by any of the usual
technics eacept that a determined attempt must he made to excise
the ulcer since an excluded uleer may bleed after operahon

When active bleeding from a duodenal ulcer 1 encountered the
feeding artenal vessels must be ligated 1n normal tissue if the gastro
duodenal artery 1s mvolved 1t must be higated above and below the
ulcer With a gastric uleer Ligation of nght and left gastric artenes
with wedge exasion of the ulcer will be enough to stop bleeding
n the poor nsh patient, but another gastric uleer may form later

The exact operation that can be carmed out must be determned
by the individual surgeon Reg e opertions are dlustrated
m the following pages It is amportant to remember that this group
of patients 1s prone fo sernous postoperative comphications and therc
fore all measures possible must be taken to avord them We usually
use double jey m cony with for massive
hemorrhage because the pabients are depleted and stomal malfunc
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Hemorrhage Complicating Ulcer

Gastric RESECTION FOR ACUTE MassivE HEVIORRHAGE
ALLEN s METHOD

Operations for massive hemorrhage necessanily wall vary greatly
because of the different artentes that are mvolved in the ulceration
The procedure described here 15 valuable when there 1s profuse
active bleeding from the gastroduodenal artery at the base of 2
duodenal ulcer

A —A small aren along both curvatures of the stomach 1s cleared
rapudly and Payr clamps appled to divide the stomach

B —The distal stomach 1s elevated demonstratmg nflammatory
adhesions along the posterior wall of the stomach at the pylorus

C —The lower Payr clamp 15 removed Two long hocher hemo
stats a1e apphed on the anterior wll of the stomach, eatending from
the cut edge of the stomach to the pylorus Wath the scalpel the
stomach 15 divided between the clamps

D —The ulceration with thrombi 1n the upper nd lower seg
ments of the gastioduodenal artery 1s now visible When the thrombus
1s fresh 1t 1s easily dislodged by thus dissection and alarming hem
orrhage may begin at any time

L —The surgeon s left mndex finger 15 placed mn the duodenum and
with digital tamponade the bleeding 15 controlled entirely All the
preceding steps are carried out rapidly so there 1s actually httle blood
loss before the surgeon can control the bleeding

F —A more leisurely dissection can now be carmed out By turn
ing the stomach to the patents night the posterior dissection down
to the region of the gastroduodenal artery 1s completed

[Resection for hemorrhage contuned on page 206 1
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Hemorrhage Complicating Ulcer

G —It 15 now necessary to tie the gastroduodenal artery above
and below the ulcer bed n comparatively normal tissue Stitch iga
tures through the base of the ulcer are not adequate Smce the gas
troduodenal artery 1s often buried in mfammatory tissue, control
may not be possible by clamps as shown here and stitch ligatures
may be necessary With the bleeding stopped the duodenum 15 mo
bilized beyond the ulcer bed and excess stomach and duodenum
removed

H —Fimal contral of the hemorthage 1s achteved when the distal
end of the gastroduodenal artery or its terminal branches the gas
troepiploic and superior pancreaticoduodenal are tied outside the
ulcer bed It should be noted that stitch higatures when required for
the control of hemorrhage must be placed no deeper than necessary
because of the danger of wounding the common duct The msert
shows the anatomical sites of vanous higatures

I —The duodenum 1s now closed wth three Jayers of sutures The
ulcer bed 15 seen to be excluded from the gastromtestimal tract and
15 left open

Attention 15 then directed to the prosimal stomach An adequate
resection 1s carried out and a gastrojejunostomy performed

It need not be assumed that the hemorrhage anses from the gas
troduodenal artery i all cases of bleeding duodenal ulcer Indeed
bleeding 1s far more common from one of the smaller branches of
the gastroduodenal than from the mamn trunk Under these o
cumstances the technical control of the bleedmg vessel 15 much
sunpler It 1s only when the lateral wall of the gastroduodenal artery
has been eroded by the ulcer that the particular hgatures shown
on this plate are required

A useful modification of this operation may be carried out when
the ulcer seems too large or too low to warrant resection The duo
denum 1s opened Control of hemorrhage 1s secured as shown but
as much duodenum as possible 1s left and the ulcer bed not dis
turbed A catheter duodenostomy 1s then performed as shown

Plate 53

REFERENCE Allen
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Wedge Excision of Gastric Ulcer

A bleeding gastric ulcer may be controlled, generally speaking
more casily than hemorrhage from 4 duodenal ulcer For thus rea
son 1n poor nish patients a less formidable procedure than gastne
resection can be carned out A local excision of the uleer by the re
moval of a wedge from the lesser cursature 1s particularly appheable
Some surgeons still use this method of surgical treatment as the one
of choice for all gastric ulcers comt 1t wath a gastr e
or pyloraplasty In our hospital 1t has no place except as an operation
of expediency for massive hemorrhage

A —The lesser omentum has been divided adjacent to the ulcer
It may be ¥ to cut mfl yry adk to the pancreas
The ulcer 15 to be excised through normal tissue along the dotted
lines The right gastric artery must be secured at pomt I, and the left
gastne at 2

B —Kocher clamps are apphed along the dotted Lines seizing both
the anterior and posterior walls of the stomach The section of stom
ach mcluding the ulcer 13 now excised with the scalpel The spect
men should be opened and mspected immediately If a defimite bleed
ng pomt can be seen at the base of the ulcer and the lesion appar
ently 1s bemgn the closure of the defect may be started If no open
vessel can be observed 1 the ulcer it 1s best to remove the clamps
wnsert stall retractors wto the stomach and elevate the antertor wall
to look for other bleeding ponts It must be recalled that multiple
gastnc ulcers are not rare and the hemorrhage may anse from a less
obvious lesion

[Wedge excision of ulcer continued on page 240 1
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Wedge Excislon of Gustric Ulcer

C —The clamps are now removed Traction sutures are placed at
the lower angle of the wedge on the antenor % all (8) and on the
postenor wall (4) With shght tension 3 and 4 are pulled apart pro
ducing a hnear defect extending across the lesser cunature \ean
while any gastnic secretions are piched up with the sucher

D —All actne mucosal bleeders m the margms of the cut stom
ach are hgated Rewractors are introduced the margus of the stomach
elevated and the mueosa wspected carefully to Tule out any other
site of hemorrhage Then closure 15 begun with a 00 catgut contmu
ous Connell suture

E ~The closure is completed by a second layer of nterrupted
nonabsorbable sutures

F —The traction sutures have been cut allowing the stomach to
assume a normal posttion

In other mstances control of bleeding gastnie ulcers will tax the
mgenuity of the surgeon One particularly troublesome type 15 the
uleer high on the lesser curvature Here some surgeons have used 2
tromsthoracic approach—one that should be cnheized on the basts
that the openung and closure of the incision 1S too great a procedure
1n a severely depleted patient Ttas better to accept a some hat poorer
exposure through the abdomen that can be made rapdly If the con
dison of the patient will not permut resection the left gastric artery
can be dinided near its ongin the vessels along the curature cot
trolled by suture hgatares above and below the ulcer and 1f neces
sary the ulcer exposed by a gastrotomy meision and bleeding cont
trolled by mtragastric pheabing sutures
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Resection for Exclusion

Gastrie resection with exclusion of a duodenal ulcer 15 a per
fectly good operation for intractable or obstructing ulcers Used as
the operation of choice for acute massive hemorrhage 1t 15 open to
serious critiecism  Nevertheless 1t 15 used by many surgeons when
no active bleeding 1s found at operation and removal of the uleer
appears to be too hazardous

A —The duodenum has been divided just distal to the pylorus
No clamp has been applied 1n order that all possible length of duo
denum can be used for the closure The ulcer 15 seen overlymng the
gastroduodenal artery but no bleeding 1s visible

B—Stewrt his advised paching the ulcer bed with Gelfoam
numerous squares bemg applied Closure of the duodenum is begun
with a 000 running Connell suture

C —The closure of the duodenum 15 completed mn three layers
m the usual manner

D —If hemorrhage has occurred from the mam branch of the
gastroduodenal artery recurrent hemorthage after an exclusion
operation 1s not uncommon This has occurred 1n our esperience
from 24 hours to two weeks after the orgmnl procedure If st occurs
1t 1s absolutely mcumbent on the surgeon to reoperate and to per
form ctual higation of the gastroduodenal artery
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SECTION ]6

Gastric Cancer

Croice oF OreratioN

WHEN ALL PATIENTS with cancer of the stomach are considered the
frestment chosen will fall mto one of three categortes either no
operation 2 palhative procedure or a resecton for cure
INOPERABLE CANCER —About 25 per cent of the patients are hosps
talized with disease so far advanced that operation of any hind 15
useless Thus group includes patients with multiple distant metastases
such as those m the cervical lymph nodes or Jungs and patients with
hepatic or natosss of the peritoneal cav
ity mdicated eather by ascites or metastases m the pouch of Douglas
Evenn these patients a biopsy to confirm diaguosts should ordmanly
be made by exawsion of a lymph node or by perstoneascopy asd it
must not be forgotten that resection of an 1solated distal metastasis
and a gastrc resection have at times produced five year survrval
Large palpable tumors even m older patients do not contramds
cate operat: simee an I five year survival has resulted
even 1 this group
PALLIATIVE PROCEDURES ~There are several types of palhative pro
cedures designed particularly to reheve the nausea and vomtng
that accompany pyloric obstruction The best palliatsve operation
15 a gastric resection Comfortable respite of a year or two may often
result even though wremovable nodes or hepatic metastases are
encountered at operation M the cancer mvelves the distal stomach
and 15 so fixed to the pancreas that it cannot be resected, an exclusion
Pmcedurc 1s best and can be used when normal stomach 1s fouad
hove the tumor Unfortunately however the eancer frequently




Gastric Cancer

mvolves so much of the stomach that only a gastroenterostomy 1s
possible When the cardia and esophageal orifice are mvolsed non
resectable cancers may be treated by gastrostomy or by pallative
anastomoses about the cardin Permanent jejunostomies are not
worth while

OPERATIONS FOR CURE ~The usual operations for cure of cancer of
the stomach are subtotal and total gastrectomy The relative merits
of the two methods are still the subject of debate There 1s no ques
tion but that total gastrectomy should be done much more frequently
than 1t has been 1n the past and there 15 no reason to be content with
a subtotal gastrectomy mn which there 15 a margm of less than 5 cm
above a gastric cancer The disadvantages of total gastrectomy are
the hugh maid of 1ve complications and a ugher mor

tality rate and more common occurrence of rather severe states of
malnutribion compared with subtotal resection

A number of more radical operations have been proposed for
cancer of the stomach Dissection of the nodes along the hepatic
artery and celac vem distal pa and spl y may
be combined with esther partial or total gastrectomy More extensive
resections have been descnibed but therr value 1s questionable

Spindle cell tumors compnise less than 5 per cent of gastric neo
plasms They mclude fibromas neurofibromas lelomyomas and their
malignant vanants Despate a histological diagnosis of sarcoma most
of these tumors remam localized to the stomach for long periods
Massive hemorrhage 1s a presenting p Op
for these tumors mclude local excision partial proximal or distal
gastric resection and rarely a sleeve resection followed by gastro
gastrostomy The regional lymph nodes should be excised although
nodal metastasts 1s rare These tumors are particularly common m
the fundus of the stomach

Lymph of the h may produce a bulky tumor that
mvolves other adjacent organs With malignant Iymphoma there
15 usually diffuse rather soft thichening of the gastric wall with super
fiesal ulcerations of the mucosa Radical resection followed by x ray
therapy 1s indicated

ReFERENGES McNeer Allen et ¢l (on lymphoma)
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Subtotal Distal Gasiric Resection

Subtotal distal resection 15 uscd for grossh benrgn gastric ulcer
for spidic ol tumors of the dista} stomich and for apparenth
curble gastrie caincer provided the surgeon cin resect 3 cm of
normal stomaels above the tumor Palintive subtotil gastrectomy
35 indicated 1 the presence of hepatic pentonen! or extensne wre
movable lymph node metastases since 1t will spare the patient much
of the nausea and voimting that «ccompany the termmal stages when
the stomch 1s obstructed by tumor

A ~The anatomical imits of the resection are shown for a car
emoma ansing in the antrum of the stomach The stomach 1s dnided
just below the level of the esophagus The duodenum s sectioned
1t least 2 em beyond the pylorus nd even farther 1if tumor estends
to the pylorus The grcater and Jesser omenta re removed The Jeft
gutue nght mistne nd nght gastrocpiplote anteries are all hgated
near their sources The following groups of Iymph nodes re removed
left gastric nght gastrie gastroeprplore wd subpy lorie The resection
1s to be performed en bloe

Sections of 1djcent orgns if imolved with cancer must be re
moved with s wide 1 margin of normal tissue 1bout the tumor 1515
compatible with safety The transverse colon and pucrens are 10
volved most commonly Smce 1esections of the colon re required
so frequently with cancer of the stomach it 1s well to devote spectl
attention to the preoperative preparation of the bowel by enemas
and chemotheripeutic mesures When 2 portion of the colon 15 re
sected end to end anastomosts 1s carnied out particular care bemg
used to obtun an adequate bload supph to the wastomosed bowel
simce the muddle colic arters 1s often sacrificed this mav mean wide
mobthzation of the bepatic or splenie flesures If the tail of the pan
creas 1s resected 1 drain should be pliced near the cut end 1t con
cluston of the operition or retroperitoneal tissues drawn over the
suture line A section of the Ieft lobe of the liver m1y be adherent to
or be mvolved by cancer and require resection The spleen is not in
vahed often by encer but ¢ be removed to secure more adequte
node dissection Splenectoms combined wath partial pancreatectomy
will remove 21 the spleme nodes If splenectamy 1s done as well as

higaton of the left gastric artery at its source the stomach remnant
may be dev italized and a total gastrectomy may become necessary

[Subtotal distal resection continued on page 2481
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B —The omentum 1s separated from the colon as the first step
Theoretically this dissection 15 1n a bloodless plane but 1t will be
found especially n obese patients that numerous adhesions and
collteral vessels make this a rather difficult procedure When the
surgeon stinds on the left side of the table 1t 15 usually easiest to
start from the left side separating the omentum from the colon with
the scissors As the dissectton 1s carnied to the patients nght adhe
stons to the transyerse mesocolon must be separated and care must
be taken not to trrumatize the iudcolic vessels When the duodenum
1s resected the nght gastroepiploic artery 1s divided just distal to
its ongm It 15 best to use three clamps on this vessel so that the
proximal end may be doubly higated

C —The hepatoduodenal igament 35 now divided exposing the
nght gastric artery This small vessel1s divided between Kelley hemo
stats and hgated

D —With a freely mobile duodenum 1t now 1s usually easy to pass
the left index finger behind the duodenum Allen clamps are then ap
phed and the duodenum divided wath the scalpel Note that the
clamps are placed at least 2 cm beyond the pylorus Thereafter 1t
may be necessary to dvide a few small blood vessels leading to the
duodenum to secure the requisite 2 cm needed for the turn i of the
stum;

ItP will be noted that this type of resection for gastric ulcer o
cancer vares from that deseribed for duodenal ulcer since here the
resection 15 begun 1 the duodenum rather than at the upper portion
of the stomach In many cases however a prepylonc lesion will be
found sur ded by much mnfl 1on and it will be best to start
the dissection from above The surgeon always should apply the
prm(nple that dissection begins 1n the easiest location and progresses
to the most difficult

[Subtotal distal resection continued on page 250 ]
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[250]1 Subtotal Distal Gastric Resection

E —A small strip of gauze 1s now tied over the proximal clamp
and the stomach 1s retracted to the left The duodenal stump 15 now
closed This 15 usually done by the method shown mn Plate 45 How
ever the method of open closure will be 1lustrated here

F —An open closure of the duodenum 1s done when mspection
of the open duodenum 15 necessary as for example with massie
hemorrhage or if the mobilized portion of the duodenum 1s quite
short Here the open duodenum has been caught by Alls clamps
An mverting Connell suture 1s started at the greater cunature

G —The duodenum 15 closed by the first row of sutures The
same 00 nontraumatic suture 1s now continued as a semi purse
strmg on the lesser curvature and then carmed back as a second row
that mverts the first as shown n Plate 50

H —A third layer of mterrupted sutures has been appled to
complete the closure

{Subtotal distal resection continued on page 252
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(252] Subtotal Distal Gastric Resection

I —The lesser omentum to be removed with the stomach 1s freed
completely from the Iver The distal end of the stomach 15 then
brought sharply anteriorly to demonstrate the left gasinc artery
which can be grasped with three hemostats just distal to its onigin
divided and doubly tied on the proximal side Payr clamps are ap
plied and the stomach divided just below the esophagus The speci
men 1s opened and exammed by the pathologist and frozen sections
made if necessary The margmn of normal stomach above a defimte
careinoma should be at least 5 em

The gastrojejunostomy now 1s made Usually an antecolic Hof
meister nastomosis 1s performed for cancer on the bass that such
an anastomosts will not be mvolved as rapidly as a retrocohe if re
current disease develops in the region of the head of the pancreas or
cehac axis Also when operating for cancer there 1s no danger from
an enteroenterostomy This procedure 1s usually done particularly
when the afferent loop 13 Jong The he Hofmeister
will be deseribed

J —The Payr clamp has been removed and replaced by a row of
Alhs forceps that catch both walls of the stomach reducing contami
nation and bleedng These clamps are removed one by one as the
suture progresses downward The upper half of the cut end of stom
ach 15 to be closed A 00 nontraumatic catgut suture 1s started just
above the cut margmn and tied It 1s then carned down as a running
suture catching both antenor and posterior margus of the stomach
m the area previously crushed by the Payr clamp

K ~The suture 1s run down a sufficient distance to allow a stoma
about 5 cm long It 1s then tied

[Subtotat dhstal resechion continued on page 254 1
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[254] Subtotal Distal Gastric Resection

L —The runming suture 1s mverted by a row of nonabsorbable
Lembert sutures A loop of proximal jejunum s then brought antenior
to the colon with the afferent loop to the lesser curvature This Ioop
need not be short if an enteroenterostomy 1s to be made It 15 sewed
to the stomich with a senes of nonabsorbable sutures that run from
the stomach (1bout 1 cm below the cut end) to the jejunum Note
that the anastomosts 1s to Le exactly on the antimesentenic border
{I-2) and the row of sutures lies 1 cm posterior to that Ime The
jejunum 15 nchored to the stomach wall by several sutures wbove
the tnastomosis

M —The jejunum 15 opened with scissors along the line I-2 and
any active bleeders seized with fine hemostats and ligated with 000
catgut The remaming clamps are then removed from the stomach
and the gastric walls separated The mmer postenor layer of 00
chromuc catgut (3) 1s bemg placed

N —The mner posterior row has been continued about the lower
angle s a Connell suture The inner anteror layex 1s now started from
the upper angle (4) and continued down to meet the previous suture
(3) Then two ends are tied completing the mnner row

At this pownt 1t scems wise to re emphasize some of the important
techmcal features of this anastomosis since m a poorly constructed
stoma obstruction often develops postoperatively Hemostasis must
be complete and frequently ligation of several mucosal vessels 15
necessary All running sutures must be placed accurately on the
mucosa 1f allowed to track haphazardly the mucosa will not Le
smoothly at the end of operation Connell sutures must be delicate
and must not nvert too much mucous membrane If the jejunum
1s small 1t 1s better to use a simple runmng suture on the anterior
row All blood vessels must be studiously avaided for trauma by
the needle will produce troublesome hematomas Interrupted sutures
1 both rows are used by some surgeons 1f they are used hemostasis
must be meticulous

[Subtotal distal resection continued on page 256 1
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[254) Subtotal Distal Gastric Resection

L —The runming suture 1s iverted by a row of nonabsorbable
Lembert sutures A loop of proximal jejunum 1s then brought anterior
to the colon with the afferent loop to the lesser curvature Thus loop
need not be short if an enteroenterostomy 1s to be made It 1s sewed
to the stomach with a series of nonabsorbable sutures that run from
the stomach (about 1 cm below the cut end) to the jejunum Note
that the anastomosis 1s to lie exactly on the antimesentenc border
(1-2) and the row of sutures lies 1 em postenor to that lne The
jejunum 1s anchored to the stomach wall by several sutures above
the anastomosis

M —The jejunum 15 opened with scissors along the Line 1-2 and
any active bleeders seized with fine hemostats and Lgated with 000
catgut. The remaming clamps are then removed from the stomach
and the gastnc walls separated The wmner postenor layer of 00
chromue catgut (3) 1s beng placed

N —The 1nner posterior row bas been continued about the lower
angle as a Connell suture The wner antenor layer 1s now started from
the upper angle (4) and continued down to meet the previous suture
(3) Then two ends are hied, complehng the wner row

At this pomnt, 1t seems wise to re-emphasize some of the umportant
technical features of this anastomosis smce m 2 poorly constructed
stoma obstruction often develops postoperatively Hemostasis must
be complete and frequently higation of several mucosal vessels 15
necessary All runming sutures must be placed accurately on the
mucosa if allowed to trach haphazardly the mucosa will not Lie
smoothly at the end of operation. Connell sutures must be delicate
and must not wvert too much mucous membrane If the jejunum
15 small, it 15 befter to use a sumple running suture on the anterior
row All blood vessels must be studiously avoided for trauma by
the needle will produce troublesome hematomas Interrupted sutures
m both rows are used by some surgeons if they are used hemostasis

must be meticulous

{Subtotal distal resection continued on page 256 1
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Subtotal Distal Gastric Resection

O —The anastomos:s 15 completed by an anteror outer row of
mterrupted Lembert sutures of cotton or silk

P —As an optional procedure when the operation has been done
for cancer the surgeon may add an enteroenterostomy between the
afferent and efferent jejunal loops If the lesion apparently was a
benign gastric ulcer enteroanastomosts 1s avoided When used 1t
should be placed n such a position that tension on or torston of
the bowel 1s avorded It should be about 4 cm 1n length This anasto
mosis 1s made in the same way as the gastrojejunal anastomosts e g
by the open method with an mner layer of continuous catgut and an
outer layer of terrupted cotton or silk

The choice of surgical therapy for the ulcer lugh on the lesser
curvature and apparently bemign is difficult Unless the lesion 15
lmost surely bemgn proximal gastrectomy 1s to be preferred Occa
sionally the prescnce of an active duodenal ulcer may make the
surgeon certamn he 1s dealing with a benign lesion or for other rea
sons_he may not wish to carry out as extensive an operation One of
the follow ng procedures then can be done

Q —The ulcer high on the lesser curvature will be resected with
a narrow margin around 1t conserving more of the greater curvature
for the anastomosis In this step of the resection threc pawrs of Kocher
clamps are apphed along the Line of section shown m the figure The
Towest pair of clamps 15 apphed (1) and the stomach cut between
them The cut margins are then separated shghtly and the second
raw of clamps applied at « more oblique angle (2) The thud par
finally grasps the lesser curvature just above the ulcer (3) After
resection of the distal stomach the upper portion of the cut margin 15
closed and the lower part used for any type of anastomosis desired
Care must be taken to avord constriction of the cardia on closure
A similar resection may be performed with specially curved gastric
clamps of the Schoemaker type Immedite exammation of the spect
men by the pathologist 15 1dvisable

R —Madlener operation —A ugh gastrie ulcer presumably be
mgn has been left m situ while the distal stomach has been resected
and a gastrojejunostomy done This operation as mentioned pre
viously has defimte shortcommgs but it will result m the, heal
mg of high gastnc or esophageal ulcers If 1t 15 done mtragastric
biopsies should be secured from the wall and base of the ulcer
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258) Proximal Purtial Gastrle Resection

The operation of cardicctomy may be performed by either the
transthoracic or transabdominal route It 135 indicated particularly
for spndle cell tumors of the cardia Ingh bemign gastne uleers and
some gastric carcinomas that are sharply localized In many instances
the surgeon must be prepared to excise a portion of the lower esopha
gus 1f disease extends to the upper margin of the stomack This can
not be accomphshed satisfactonly by an abdommal approach Hence
if preoperative studies mndicate that cancer 15 present and extends
to the upper margmn of the stomach a transthoracic or abdormnotho
racie weision 1s best In this senes the trinsthoricic approach i
ilustrated

A ~The left chest has been opened through the bed of the nnth
nb (Plate 10) The phrenic nerve 15 crushed The diaphragm will
be opened along the line 1-2 durectly parallel to the resected rib and
extending to the esophageal iatus For purposes of onentation, the
gauze packs that cover the wound edges arc omtted on the shetches

B —The diaphragm 15 now opened The central tendon 15 frst
elcvated with forceps and an incision made nto the pentoneal cavity
The wncision 15 extended suficiently to allow msertion of a hand 5
that the resectability of the lesion can be assessed If the lesion 18
opcrable the diaphragm 1s opened widely The left mdex finger s
mserted between the diaphragm and esophagus, and the hatus
opened over 1t Bleeders i the diaphragm are tied with sk stitch
ligatures particular attention bewng devoted to a branch of the left
inferor phreme artery just antenor to the hiatus The dphragm 3
then retracted by a senes of trachion sutures

1 rouimal partial resection continued on page 260 ]
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[260]

Proximal Partial Gastric Resection

C —Adhesions of the spleen to the draphragm are cut, and the
spleen and stomach gradually elevated Although removal of the
normal spleen introduces additional hazard to the operation, since
the postoperative complication of portal vemn thrombosts may be m
duced the spleen must be removed 1f the resection 1s for actual or
suspected cancer Only m this way can the splenic nodes be excsed,
and they may be the first ones to be involved 1n a carcinoma of the
cardia To elevate the stomach 1t 1s necessary to separate the great
omentum from the distal transverse colon The omentum 1s to be re
moved with the stomach down to the pomt of division of the stom
ach The esophagus 1s then mobilized after the mediastmnal pleura
over 1t 15 meised i a lne parallel to the course of the esophagus
The fingers of the left hand are passed about the esophagus and the
lower 5-7 em freed A few small segmental artenes ansing from the
aorta may require higature A traction tape 1s then passed about the
esophagus Excessive mamipulation or mobilization of the esophagus
1s avoided but the surgeon should plan to remove 5 cm above the
palpable tumor

D —The stomach 1s now elevated and retracted toward the pa
tient s night The tail of the pancreas 1s dissected from the hilum of
the spleen assuming that 1t 1s not involved by cancer However mn
this location the pancreas 1s often densely adherent to the stomach
cancer and the distal half or third must be sacnficed When mvolved
1t 1s divided with the scalpel and the cut end closed by mterrupted
cotton or silk sutures The splenic vessels are mnterrupted along the
upper border of the pancreas as near to the origin of the artery as
possible

Addition of a routne partal pancreatectomy to this operation
has certan advantages and adds some hazards In favor are the
wider dissection of lymph nodes and since the splemc vem 1
hgated close to the junction with the inferior mesentenic the re-
duced chance of splenic vemn thrombosis and mfarcts of the hiver
On the other hand anj section of the pancreas may result i leah
age of pancreatic juce wrth 1ts attendant dangers It seems reason
able to do a partial pancreatectomy only if the lesion 15 defimtely
malignant and nodes are palpable that could be removed by thus

additon to the operation

[Proxunal partial resection continued on page 262 ]
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Proximal Partial Gastric Resection

E —Further mobilization of the stomach now requires section of
the left gastric vessels The stomach and spleen are elevated strongly
demonstrating the left gastric artery as it ascends from the celtac axis
to the lesser curvature of the stomach Before applymg hemostats
the surgeon should first palpate the hepatic artery accurately so that
1t will not be damaged The left gastric vessels are then clamped

F —At the nisk of mtroducmg matenial that may insult the read
ers mteligence a word must be said about the ligation of the
splenic left gastric or other large artenes A poor gature m this
position has resulted i death of patients before resuscitation was
possible The less fat there 1s about a vessel the more Dkely 1s the
tie to hold Consequently when feasible these vessels are ligated
mnddually Often time does not permut their accurate 1solation and
then 2 mass higature 15 necessary For ligation of a vessel three helley
clamps are applied 1 and 2 to the proumal side of the vessel and 3
to the distal sside The vessel 1s then cut with scissors 4 The first tie
on the proximal vessel 1s of #1 chromie catgut and 1s set m the
groove produced by clamp 1 as 1t 15 removed While the first hnot 1s
being set hemostat 2 15 opened and then reclamped so that the te
may secure complete compression A second stitch hgature 15 then
placed beneath hemostat 2 and tied as the mnstrument 1s removed

G —Even when the artery can be 1solated and 1s free from ad
ventitious tissue 1t should be higated doubly with a tie (4) and 2
stitch higature (5) distal to it Fmally when the artery 15 s0 short
that only one clamp can be apphed and a single ligature h1s to be
used thus should be a strong suture ligature

{Proumal partal resection confinued on page 264 ]






2641 Proximal Partial Gastric Resection

A decision now must be made as to whether a subtotal or total
gastrectomy 1s mdicated A subtotal resection 1s done when (1)
the lesion grossly 1s cancer no lymph node metastases are encoun
tered and a margin of 5 cm of normal stomach can be obtained below
the tumor (2) the lesion 1s defimtely cancer and locally operable
but uremovable metastasis makes the resection a pallative one, (3)
the lesion 1s apparently a bemgn ulcer (4) the lesion 1s a spindle
cell tumor

H —The wsert shows the anatomical extent of the subtotal resec
tion The spleen, the greater omentum adjacent to the upper portion
of the greater curvature and the upper portion of the lesser omentum
are to be removed together with the upper portion of the stomach
and the lower portion of the esophagus Three sets of lymph nodes are
mcluded i the dissection—the left gastric the splenic and the pen
esophageal

To nounsh the distal stomach the night gastroepiploic and nght
gastric arteries must be left ntact To attam adequate mobility of
the stomach the omentum 15 dwided just below the gastroepiploie
vessels from the Lie of resection to the pylorus (lme 1-2) Small
bites and fine ligatures must be used n this dissection Further mo
bility may be obtained by freemng any adhesions about the duodenum

I —The stomach 1s now elevated from the wound and after apph
cation of clamps divided with a scalpel In this llustration for the
sake of onentation the duodenum 1s shown pulled out much farther
than s usually possible The transverse colon has been returned to the
peritoneal cavity The pancreas 1s shown 1 the base of the w ound
with the higated splemic vessels just above 1t

[Proumal partial resection continued on page 266 )
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[266]

Proximal Partial Gastric Resection

T —A strp of gauze 1s now tied over the cut end of the proumal
stomach The level at which the esophagus 1s to be divided 15 deter
muned next If no tumor 1s palpable mn the esophagus and the lesion
15 potentially curable errcmomn 3-5 em 1s removed For pallatne
resections probable benign gastric ulcers or spindle cell tumors, less
esophagus ueed be removed

Guy Lgatures are placed m the csophagus about 1 cm above the
projected line of division The Levmn tube 1s withdrawn by the
anesthetist to a pomt just above the guy ligatures A nght angle clamp
15 then placed across the esophagus distal to the hne of section and
with suction bemng appled to the Levin tube the esophagus 1s tran
sected with the scalpel Note that the esophagus proxumal to the lne
of section must not be traumatized by clamps

The specimen 1s now given to the pathologst for immediate exam
mation If the margn 1s not adequate further resection of esophagus
or distal stomach must be done Frozen sections are not too helpful
instead, the surgeon must depend on the gross appearance removing
atleast 5 cm above the gross tumor

K ~The distal end of the stomach 1s now turned in with two
layers of sutures The first layer 15 of contmuous 00 catgut and 15 2
sunple runmng or Connell suture

L —A second layer of sutures of wterrupted cotton or silk of the
Lembert type completes the closure It 1s umportant to avoid the
turn 1n of unnecessanly wide areas of gastric wall smee this will
shorten the gastric remnant

The reader may wonder why an anastomosis of the esophagus
to the upper margm of the cut end of the distal stomach 1s not used
1n preference to squandenng a certamn length of stomach wath this
turn m The reason 1s of course that the blood supply of the esopha
gogastric anastomosis will be better if the anastomosis 1s made n the
manner llustrated Furthermore an anastomosts using the cut end of

stomach 15 not hkely to be satisfactory techmeally smce there 15 2
weak spot where the lower angle of esophagus and anterior and
postenor walls of the stomach are sutured

[Proxamal partial resection continued on page 268 ]
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Proximal Partial Gastric Resectlon

The esophagogastrostomy 15 now done Jmplantatonof the esoph
agus mto the cut end of the stomach has been found to be less sais
factory than Sweets method which 1s Mustrated here

3 «The portion of the stomach that can most easily be elevated
to the esophagus 15 usaally the antenor wall near the greater curvd
wure About 15 cm below the gastnie sutwre hise, 3 curcular 100
sion shghtly smaller than the cut end of the esophagus i marhed on
the serosa

N ~The postenor wall of the esophagus 15 anchored to the stom
ach 1 cm above the anastomosis with fine mattress sutures of s
(5 zero Deknatel preferred)

O —A second postenor muscular layer 1s msexted and tied plac-
g the suture halfway between the first row and the gastric stoma.
The crcular excision through the gastne wall 1s then completed

P —The posterior mner row 15 of interrupted silh Lembert sutures
«with the knots made 1nside They catch only the mucosa of the stom
ach but for a secure bte usually must catch the entire thickness of
the esophageal wall

—Tho anterior mucosal layer s sumtlar with interrupted sutures
and knots mside The Levin tube 15 drawn down through the anasto
smosis before this row 15 completed

R ~Two outer anterior rows of matiress sutores are p]aeed oam
pleting the anastomoss At the conclusion the anastomosis must e
swithout tenston and the blood supply must be adequate at all suturé
hoes Rough techme may result in hematomas and necrosis pastien
larly sn the narrow strap whch Lies between the anastomosis and the
closed end of the stomach

[Proasmal partial resection contanued on poge 2701
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[270) Proximal Partial Gastric Resection

S —The anastomosis my be remforeed with omentum and brought
up 1bove the driphragm Al tension will be taken off the esophagus
by anchorng the stomach to the diiphrigm Sutures to close the an
terior portion of the diaphragm are bemg mserted

T —The stomach has been anchored to the diaphragm by a cr
cular row of terrupted sutures 1-2-3 ‘The remamnder of the dia
phragm has been closed by sutures -2 The lung 15 re expanded and
the chest wall closed with dramage

U —A diagram of the completed operation shows the position of
the shortened stomach It must be emphasized that 1f this anasto
motie technic 1s to be used the surgeon must be most gentle and
meticulous Since sutures cannot be placed over 3 mm apart the

1s hme g An alternative techme that 1s some
what less satisfactory 1s the anastomosis illustrated i Plate 61

Postoperatively disturbances of gastnc mothty are common
probably as 1 result of the bilateral vigotomy that is ineidental to
the operition The disturbance may be severe enough to sumulate
pyloric obstruchion and may require a dramage operation Ap
loroplasty 15 usually more sabsfactory than a gastroenterostomy be
cause of the shortened stomach

It will be readily appreciited that the exact operation described
will not be required for all tumors of the cardia For example small
neurofibromas may be exposed i the same manner through the
thorax but can be excised locally without partial resection Further
m some instances 1 which partial resection 1s done for bemgn le
sions and the abdominal esophagus 1s perfectly normal 1t 1s not nec
essary to divide the drphragm all the way through the hatus The
abdommal rather than the thoracic esophagus 1s then used for the
anastomosis

REFERENCE Churchill and Sweet
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Total Gastrectomy Transabdonunal

The transabdominal route for total gastrectomy 15 preferred by
most surgeons Iowever there must be no hesitation mn extending
the mciston into the left chest when necessary If preoperatne
studies ndicate nvolvement of the esophagus and the lesion prob
bly 1s resectable the transthoracic route 1s preferred If the esopha
gus probably 15 uninvolved or if the tumor probably will be moper
able we prefer an abdominal mcision which can be extended by the
technie shown mn Plate 12

A —In patients with broad costal flares this 1s a particularly favor
ble approach A left paramedian inciston 1s preferred

B —The extent of the resection 1s shown At least 2 cm of duo
denum 1-2 em esophagus both greater and lesser omenta and the
spleen are removed en bloc with the stomach The nght gastroept
ploic night gastric left gastnic and splemc artenes are tied as near
to thewr ongms as possible All sxx pnmary groups of gastric lymph
nodes are removed

The techmc of mobilization of the lower portion of the stomach
will be repeated briefly to avord frequent cross references

C —The omentum 1s removed from the colon begmmmg to the
left of the midlime and carrymg the dissection up to the lower pole
of the spleen and down to the duodenum In patients who require
total gastrectomy 1t will often be found that adjacent viscera are
mvolved particularly the transverse colon and the pancreas The
transverse mesocolon 1s especially hable to be mvaded at the pomt
the midcolie vessels course parallel to the nght gastroepiplorc artery
If there 15 durect mvasion of the pancreas to the nght of the superior
mesenteric artery the tumor 1s moperable If the pancreas 15 mvol ed
to the left of this artery the tumor can be removed together with
the distal half of the pancreas

{Total bd 1 d on page 2741
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[274] Total Gastrectomy Transabdominal

D —The omentum has been freed from the colon and 1s lfted
upward The small adventitious vessels running from 1t to the colon
have been hgated As the stomach 1s retracted the mideolic vessels
are demonstrated Postenior adhesions of the stomach to the pancreas
are cut The sites of division of the nght gastnic, nght gastroepiploic
and supenor pancreaticoduodenal arteries are shown

E ~The duodenum has been mobilized and Allen clamps ap
phed at least 2 cm beyond the pylorus The duodenum 1s transected
with a scalpel The subpyloric lymph glands are to be excised with
the stomach

F —The duodenal stump has been turned m by a three layer su
ture the details of which re given 1n Plate 45 A small strup of gauze
has been tied over the clamp on the proammal duodenum The stom
ach 1s now elevated and drvwn to the left The left gastric artery 1s
usually divided next hgating 1t by the three clamp techmc (Plate
60 F) just above its ongin from the cehac anis The splenic vessels
are then exposed Artery and vem are divided and hgated separately
along the upper margin of the pancreas well proxmal to the hilum
of the spleen

G —Eaposure of the esophageal luatus now requires mobihization
of the left lobe of the liver The left hand draws the left lobe down
under tension while the supporting igaments are cut Thereafter the
left lobe 1s folded down covered wath a gauze pad and held out of the
operative field by a Deaver retractor

[Total transabdomtnal gastrectomy continued on page 276 ]
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Total Gastrectomy Transabdomnal

H —The stomach now has been mobilized all the way to the
esophagus Unless the bulk of the specimen mterferes with exposure
or unless immediate pathological exammnation 1s necessary, the stom
ach 1s not removed because 1t furmshes an excellent retractor and
aids 1 the exposure of the esophagus A gauze pad 1s tied about the
stomach to dimmnish contammation The edges of the esophageal
Iuatus are palpated Following Lahey s suggestion a flap of pento
neum 1s to be preserved to protect the anastomosis Consequently
the pentoneum 1s maised along the curved lne 1-2 rather thanata
higher level immediately in the hiatus

I —The flap of pents has been elevated with a b tat to
d rate the lower esophagus By blunt dissection wath the left
mnde finger the esophagus 1s gradually freed from within the med:
astinum and pulled below the diaphragm The taut vagus nerves are
wdentified and cut allowing more esophagus to be withdrawn By
these means 4-5 cm 1s dehvered easidy facihitating the anastomosis
tremendously

J —A loop of jejunum 15 now brought up m front of the colon for
the anastomosis There must not be any tension on 1t, very rarely one
of the blood vessel arcades has to be cut or a Roux anastomos:s done
The top of the loop of jejunum 1s rotated anteriorly so that the frst
Line of sutures runs from the esophagus 2 cm above the open end to
the jejunum 2 cm posterior to the antimesenteric margin (1-2) Fie
Halsted sutures of sik catch the full thickness of the esophagus but
do not penetrate the mucosa The sutures are to be placed 2-3 mm
apart Four to six will be required on the posterior row Silk 1s pre
ferred to cotton for thus particular i frequently
1t 15 done through a relatively deep exposure and since silk sutures
have less friction than cotton 1t 15 easier to set silk knots accurately
at this depth

{Total bd 1 d on page 278 ]
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278) Total Gastrectomy Transabdominal

K —A second postenior row of sutures 1s then apphed 1 cm
posterior to the antimesentenc margm of the jejunum The jejunum
15 opened exactly on the antimesentenic margin The Levin tube 15
pulled back mto the esophagus by the anesthetist. The stomach 15
then grasped with a right angle clamp at the cardia Suction 15 now
mawtamed on the Levin tube as the esophagus 1s opened across the
posterior wall

L —The wmmer row of sutures 1s now mserted A runmng lock
stitch of 000 chromic catgut 1s used By locking each stitch the width
of the anastomosis will not be reduced to a dangerous pownt

M —As the angle 15 reached the anterior wall of the esophagus s
divided removing the stomach

N —The mner suture 15 then continued about the angle and car
ried back to the right side of the anastomosis where 1t 1s ied

O —The anterior mner layer has been completed Just before
closure the Levin tube has been brought down through the anasto
mosis and placed n one of the jejunal loops

If this mucosal suture 1s nserted with care avoiding too much
tension or constriction the suture will be perfectly satisfactory It1s
also possible to avord constnetion by the use of mturrupted sutures
throughout the mucosal row When this 1s done the sutures are of
very fine silk, and the knots are placed mside the lumen Sweet pre
fers a three layer anastomosis with 5-0 Deknatel The technic is sum
lar to that shown m Plate 60 N-R

[Total bdommal d on page 250 ]
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Total Gastrectomy Transabdominal

P —The outer anterior layer of interrupted silk sutures of the
Halsted type 1s placed with particular care being taken at the angles
The sutures then are tied completing the anastomosts

©Q —The flap of peritoncum at the hiatus that had been elevated
previously (figure H) now 1s sewed to the anterior wall of the
jejunum producing a strong support for the anastomosis

R —1he jejunum now may be sutured to the diaphragm by two
or three supporting stitches placed on exther side of the anastomosts
Ths will relieve hnhing and obstruction

§ ~An enteroenterastomy is made betw een the afferent and effer
ent jejunal loops This 1s an important anastomosis since without 1t
the duodenal secretions will regurgitate mto the esophagus The
anastomosis should be made about 3 em long It 1s made with an
outer layer of silk or cotton sutures and an wner of catgut The
msertion of a Jejunostomy tube for nutntional purposes 1s optonal.

We have not used dramnage except when the pancreas has been
partally ted or 1 If dramage 1s y the dran
should be inserted through a stib wound and should extend down to
the tail of the pancreas

Comphcations and after care —\lost of the compheations follow
ng total gastrectomy are dependent on the esophagojejunostomy 4
Levin tube mserted through the anastomosts for decompression of
the jejunum should not be left m place over 48 hours because of the
possibility of 1scheme necrosis along the esophageal suture lne
Occasionally one to four months after operation constnction of the
anastomosis by scar tissue wall occur Consequently lower esophag
eal obstruction that 1s noted during this period must not be assumed
to be due to recurrent cancer Dilatation of the stricture through the
esophagoscope 1s mndicated

nererences Allen Lahey Scott and Longmire Wangensteen.

[Replacement technics on page 262 ]



TPLATE 61!

AN3y3443




282]

Total Gastrectomy Replacement Technics

Replacement of the cacised stomach by some visceral receptacle
has been tested chmcally and caperimentally after total gastrec:
tomy Numerous procedures hive been tried mcluding some very
complicated operations that form 1 large pouch by the anastomosis
of scveral jejunal loops The most common operations are shown
here

T —The stomach has been excised Replacement 1s to be camned
out by a transposition of the nght colon according to the method
of Hunnicutt and Lee The nght colon must be freely movable or
tlus operation will be mmpossible The ileum will be divided a few
nches above the ileocecal valve and the colon just distal to the
hepatic flexure

U —~The 1leum has been sutured to the esophagus and the colon
to the duodenum An tleocolostomy will finally be made to re-
establish intestinal continty This 1s a difficult operation swce
there 15 hikely to be mterference with blood supply or tension on
the anastomosns

V —The stomach 1s replaced by a segment of jejunum according
to Longmures techme Techmcally this is the most sabsfactory of
the operations The jejunal pedicle must not be too narrow or the
blood supply will be jeopardized

W —The stomach has been replaced by a segment of transverse
colon and an end to end suture of the colon 1s about to be done
This operation done by Smithwick and others has been technically
satisfactory

Any surgeon who uses these operations must reahze that they
will merease the mortality Further expertence will be necessary t0
prove therr value At present gastric replacements are used rarely
our hospital because of the mcreased mortality and because the
patient requires several weeks or months to obtamn adequate function
of most transplants particularly when the colon 15 used However
replacement of the esophagus by colon or jejunum has many advan
tages and 15 employed frequently

rererencEs Longmire and Beal Hunmentt Lee
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Total Gastrectomy Graham

Recogmzing the fact that the esophagojejunostomy 1s the most
dangerous step m the operation of total gastrectomy, Graham de
vised a method by which the jejunum 1s wrapped about the anas
tomosts thereby reducing the possibility of leahage This 18 an
excellent procedure and cin be recommended hughly

The gastrectomy and mobilization of the esophagus are carned
out 2s shown m the preceding plate The stomach wrapped m
gauze 1s left attached as a retractor

A—A long loop (12-18 ) of jejunum 1s brought up antenor
to the transverse colon The afferent loop 1s then anchored to the
night crus just lateral to the esophagus by one silk suture (1) and
the efferent loop 1s anchored to the left crus (2) These sutures
must be placed close to the esophagus or 1t will be 1mpossxb1e to
rotate the jejunum properly for the next steps For the same reason
not more than one suture 1s used on each side Several more silk
sutures are then used to unite the posterior wall of the esophagus to
the antimesenteric margin of the jejunum about 25 cm above the
projected anastomosis

B —The efferent loop of jejunum 15 then rotated shghtly so that
the mesenteric margin 1s directly posterior The postenor w all
of the esophagus s now lad directly on the anterior wall of the
jejunum The upper row of posterior sutures (1-2) has already been
placed It 1s possible to insert a second row ( 3-4) between the row
1-2 and the hne at which the jejunum 15 to be opened Meanw hile
several interrupted sutures along the Interal margms of the esopha
gus (1-5 and 2-6) complete the fixation to the Jejunum The long
ends of the distal stitches are retamned as guy Ligatures The Levin
tube 15 pulled mnto the esophagus and a nght angle clamp 15 then
apphed to the esophagus just distal to the line at which 1t 15 to be
divided

[Craham s method continued on page 266 1
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Total Gastrectomy Groham

C —The stomach agan 1s elevated and the Jejunum 15 opened
by a transverse masion This openng should center almost exactly
on the antunesentenie margin Then with continuous suction on the
Levin tube the postenior wall of the esophagus 1s opened If the
esophagus is lax the stomach can be amputated at this stage other
wise at 1s retuned until the posterior portion of the anastomosis is
completed The esophagus and jejunum are anastomosed with a
two hyer suture The outer layer 15 of mnterrupted silk and the m
ner 15 a continuous lock stitch of 000 catgut made as dlustrated m
Plate 61 L-O Just before completion of the 1nner row the Levin
tube 1s passed well down the efferent Jejunal Joop

D —The anastomoss has been completed and the guy Ligatures
cut The afferent jejunal loop 1s then rolled antenorly and to the left
so that a1t completely overlaps the anastomosis and the upper 5-7 cm
of the efferent himb

E —The two imbs of jejunum are sutured along the left lateral
margm The anastomosis 1s now entirely covered by the jejunum
consequently f any necrosis of the esophageal wall occurs adjacent
to the anastomosis there will be effectual protection agamst free
perforation The prosimal jejunum has necessanly been rotated m
such a way that it 1s completely obstructed at the upper end and thus
a wide enteroanastomosis must be made between the two jejunal
loops
l1)\Ithough this procedure was described ongmally for total ab
dominal gastrectomy 1t also may be used when a total transthoracic
gastrectomy 1s done However this method demands a shightly
greater length of je than other and 1t may be
dufficult to secure enough jejunum if the esophagus has been ampu
tated at a high level To aid in this mobihzation one of the primary
vascular arches of the jejunal loop may be cut (Plate 63 K L)

REFERENCE Graham
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Total Gastrectomy Transthoracic

This operation 1s not dissimlar from a total gastrectomy by the
abdominal approach but 1s preferable whenever 1t 1s expected that
more than 2 em of esophagus will be resected

A —The left chest has been opened through the bed of the re
sected mnth b (Plate 10) by a long meision extending from the
costochondral junction to behmd the 1ngle of the nb The lung s re
tracted undera wet pid The phrenie nerve may be crushed justabove
the diaphrigm The esophagus 1s palpated to note any extenston of
tumor 1nto 1t or the adjacent lymph nodes The diaphragm then 15
elevated with forceps and maised 1n the region of the central tendon
The maision 15 lengthened sufficiently to allow the introduction of
the left hand The surgeon can then estimate the chance of remosal
of the stomach either in the hope of cure or as a palliative measure

B —The lesion 1s presumed to be removable If the esophagus 1
mobile and an adequate margm of normal stomach can be obtamed
nbove the tumor 1t 15 not necessary to divide the diaphragm all the
way down to the esophagus If the Iuatus 15 not opened the esopha
gojejunostomy will finally be made according to one of the technics
demonstrated n Plates 62 and 63 Usually however the tumor
extends so ligh that some of the thoracic esophagus must be
cluded 1n the excision Under these circumstances as illustrated
here the mdex finger 1s mtroduced through the hiatus and the re
mamng diaphragmatic fibers diided Sttch hgatures control all
bleeding vessels i the diaphragm

[Total d on page 2901
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Total Gastrectomy Transthoracie

G ~Bleedng vessels i the diaphragm have been controlled and
traction sutures phced The antenor wall of the stomach left lobe
of the hiver and antenior surface of the spleen are now complctely
csposed The esophagus 1s mobilized by blunt dissection and a trae
tion tape passed behind it

D ~Mobihzation of the stonvich 15 to be aclueved by the steps
outhned m Phite 61 The spleen first 15 freed from ats draphragmatic
attachments tnd elevated with the stomach The tail of the pancreas
15 often myohed and will requure resection but st as not remosed
routinely The omentum 15 sepirated from the colon as far as posst
ble to be removed with the stomach Attack of the tum
to old operatie scars may make complete omentectomy madvisable
but the hine of division of omentum must be at Jeast below the gastro:
epiploc vessels so that the gastroepiplote nodes are completely
removed

Thereafter the splesc vessels are divided and ted along the
upper border of the pancreas The spleen must be removed when
total gastrectomy 18 performed for cancer, for ths 15 the only way ol
the splenic nodes can be obtamed The feft gastrc vessels are then
taken, the rtery bemg dnided just distql to its ongu Before wter
ruption ot these major vessels the celine axis 15 palpated carcfully to
mahe certamn that the hepatic artery nses normally and will not be
wraumatized by the hemostats

In this figure thus mobiheation of the upper end of the stomach
bas been completed The stomach and spleen are elevated The
pancreas lies deep n the maston The splemc artery and vem have
beon interrupted Just above the pancreas The colon 15 not visible
smee 1t has been freed from stomach and spleen and dlsplaced
Jdownward

Totdd transthor weie gstrectomy contunsied on page 202 ]
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Total Gastrectomy Transthoracic

E —The stomach 15 drawn to the left wnd the lesser omentum
dwvided close to the margin of the hver Any adhesions about the
antenor duodenum are cut The nght gastric vessels are divided as
they approach the stomach The nght gastroepiploic vessels are
sectioned a short distance above their ongin This particular part of
the dissection 15 much more diffcult through the thoracic than
through the abdomnal approach and f necessary the chest wall
mcision can be converted nto 1 thoracoabdommal meision At any
rate the subpylonc nodes must be mcluded n the disscction and
entire first portion of the duodenum mobilized In this figure clamps
have been placed on the nght gastric artery m preparation for the
division

F —The duodenum must be divided at least 2 cm dustal to the
pylorus and even further 1f tumor eatends throughout the stomach
Since the dissection of the duodenum 1s deep 1 the masion 1t 18
often wise to use two Muxter night angle clamps to control the distal
end The clamps are applied on exther side of the duodenum while
two traction shitches placed just distal to them aid in duodenal
control A large nght angle clamp then 1s placed distal to the pylorus
nd the duodenum 15 cut with a scalpel

G —The duodenal stump 1s now turned in This can be done by
the usual three layer technic A running contmuous 00 catgut suture
1s begun at one end and carried down to the other Note that the
upper end 1s not knotted

In the rare instance that an esophagoduodenostomy 1s planned
the duodenum must be treated with even greater respect avording
use of any clamps as 1t 1s divided Obwviously 1n such a case the
stump will be controlled by Allis forceps and guy higatures until time
for the anastomosis

[Total transth d on page 2941
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Totol Gastrectomy Transthoracic

H ~The clamps were removed as soon as the first row of sutures
w1s completed The second row has been cared around the Tower
end and back to the upper s w my ertmg suture For details of the
wnsertion of this suture sce Plate 45 A third row of mterrupted
sutures now 1s besng placed

F—The sutares have been tied completing the closure of the
stump Optionally remforcement my be secured with omentum

J ~The esophagus now will be dwvided The Levin tube is pulled
up mto the esophagus by the westhetist A nght ngle clamp 15 then
apphed just above the cardin and gay bgatures are placed to control
the esophagus Division 15 done with the scalpel while contnuous
suction 15 bemng apphed on the Levin tube

The specimen 15 opened and examined by the pathelogst The
Ime of division of the esophagus should be 5 cm aboe vasible
tamor If necessary a further section of esophagus i excised

Serious consideration should now be gnen for the first tune 10
the type of anastomosis that 1s to be done I too much attention 15
pad to this detarl durmg the course of the vesection, the surgeon 15
hlely to compronmse and not remote enough esophagus or deo
denum Three methods of nastomosss are avalable In order of
frequency of application they are (1} end to side esophagojejunos
tomy (2) Roux ¥ end to end csophagojejunostonty and (3) end to
end esophagoduodenostomy The first two methods il be alus
trated the techme of the third 1s stmular to that of the second

{Esuphagojcjunostonyy on pa,e 296 ]
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[298] Total Gastrectomy Transthoracic

Exp 10 sIDE ESOPIAGOJEJUNOSTOMY

K —A loop of jejunum 1s brought up antenor to the colon for the
anastomosis This must be a long loop so that the anastomoss wilthe
free of any tension If there 1s too much tension 1t 15 necessary exther
to divide one of the vessels m the jejunal mesentery or to do a Roux Y
anastomosis In this mstance a vessel 1s bemg divided The vessel
chosen 15 the mam one near the base of the anastomotic loop It s
cut ind higated

L —By the foregomg procedure apprommately 3 cm has been
added to the length of the jejunum Circulation to the jejunal Joop
now proceeds by way of the secondary arcades An end to side
esophagojejunostomy then 1s carned out This may be done exther
by the usual three layer or by Grahams techmc Here the three
layer techme 15 illustrated The apex of the jejunal loop 15 rolled
antenorly and the dotted line represents the antimesentenc margi-
The first row of sutures 1s placed about 15 cm postenor to the ant
mesenteric margin and to the cut end of the esophagus

Af ~The first posterior row has been completed The mddle
posterior row 1s bemg started

N —The mucosal row 1s to be exther a running loch stitch of 000
catgut or mterrupted Lembert silk sutures tied with the knots mside
The jejunum has been opened and the mner posterior row mserted
It 1s often desirable to decompress the jejunum below the anasto
mosis To accomplish this the Levin tube 1s now pushed down by
the anesthetist and passed 1nto one of the jejunal loops for a distance
of 1 or 2 m It does not matter whether the tube passes into the
afferent or efferent loop since an enteroanastomosis will be made

O —The antenor mner row has been completed and the second
antenior layer begun

P —The third antenor layer has been completed

[Esophngojejunostomy continued on page 298 1
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Yotal Gastrectomy Transtharacic

@ —An enteroanastomosis between the two himbs of jejunum s
made and the diaphrgm closed The jejunum s sutured to the dia
phragm below the esophagojejunostomy In this figure the disposi
tion of the viscera at the end of the operation 1s shown

R —The appearance of the thoricie cavity just before closure of
the chest wall 1s presented

After care ~The thoracic cavity 15 dramed wath a Foley catheter
which 1s usually withdrawn in 48 hours The Levin tube 1s removed
at the same ttme A close watch of the patient is necessary for the
Brst wech since m this period tension preamothorax or anastomatic
leaks are most hikely to occur Not only are repeated phy sical chechs
necessary, but a rays of the chest should be taken two nd five days
after operation as an additioni] precaution VMeanw hule, Buids by
mouth are advanced cautiously begmmng 48 hours after operation
and progressing to a six meal bland diet i approvumately twa weeks

EsopracopyuopenosTOMY ~In perhaps 10 per cent of total gas
trectomes it will be found techmeally possible to restore gasao
teshnal contmuty by an esophagoduodenostomy IF this 1s to be
done the surgeon must be absolutely certain that there 15 no tension
on the The duod. 1s mobihzed and the end to end
anastomosts mde 1s shown m Plate 63 U-1

REFERENCE Sweet

[Roux Y esophigojejunostomy on page 300 |
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3001 Total Gastrectomy Transtharacc

Rous Y Travic oF ESOPHAGOJEJUNOSTOWY

When the jejunal mesentery s shost a satisfactory anastomoss
to the esophagus often can be obtamed by the Row techme The
Amstomosis may be made withm the chest or withn the abdommal
cavity

$ ~The loop of pm\lmnl jepunum 1§ clevated as far 1)0&5‘13":
toward the esophigus Its then donded between clamps that ar
placed on the proumal side of the apex of the loop

T By progressive dinision of the arcade of vessels i the mese?
tery the distal loop of jejunum 15 strughtened and elongated The
arcade closest to the jepunum must not be cut snce st must provide
blood supply to the anastomosis Dunng this dissection ligation of
iudisidual vessels rather than use of mass Ligatures 1% essential o
the cut end of the distal jejunum will remamn curled toward the
mesentery and cannot be straightened

7 ~A careful end to end three I3yer suture now s made between
esophagus and distal jejunum The first postertor layer of mterrapted
fine mattress sutures of sitk 1s bemg placed

V -The an has been pleted The second posterioft
layer 15 of mnterrupted Lembert sutures of silh. and the maer 5O ofa
000 catgut loch sutare The antenor rows aré ssmufar The Lewa tube
1s brought through the anastomosis before the mner layer 1 com
pleted

W ~The proumal jejunum is ymplanted mto the chstal jejunum
by a two layer end to side suture ‘The stoma 1% made exactly on the
antimesentenc margn of the distal jejunum

If any omentum 15 avadable 1t 15 wise to wrap the anastomosts
with 1t The diaphragm s then sutured to the jejunum below the
anastomosis A jepunostomy for feeding may be made

ReFERENCE RouX.
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[302] Extended Total Gastrectamy

MeNeers term “estended ot gastrectomy” 15 apphed to an
operition which combines tatal gistrectomy  splonectomy and par
tinl pwercitectomy It permits 2 much wider disscetion of nodes
thn the usual total gastrectomy smee the nodes m the splenic hnfum
md tlong the splenic vesscls ¢ be exersed While splenectomy and
prral panereatcetomy e be combined with subtotal gastrectomy
m most mstances this extensine operation 1s required for cancers of
the proumil or midstomach so that a total gastrectomy 15 usualh
preferible

A—\n abdommil mewsron 15 made primanly to determme
whether or not the leston 1s operable The meision then can be e
tended n ppropriite minner

B ~In most mstwnces a thorico thdommal meision will be neces
sary with divsion of the diaphragm part way or entirely dawn to
the csophigeal hiatus

C —The omentum hs been seprated from the colon wd 15 ele
vated with the stomach The spleen s separated from the spleme
fleure of the colon wnd swung farward Several gauze pads may be
packed m the bed of the splecn to heep viscera from bong pulled
upw urd by respiritory movements As the spleen wnd pancreis we
rolled forvard an avscular plne ss encountered The retropent
toneal area 15 entercd by cutting yust to the left of the arta 2long
the dotted line

[Extended total gastrectomy continued on page 304 1
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[304] Extended Total Gastrectomy

D —By dividing the pertoncum just lateral to the aorta the en
tire celiac axts cn now be demonstrated The left hidney adrenal
and crus of the diphragm will be cyposed to the left of the aorta
The mfcnior mesentente vemn will be seen runming behmd the pan
creas 1t the lower margm of the dissection The esophagus 15 mobt
lized by blunt dissection and pulled down with a traction tape The
spleme and left gastric artertes are now divided about 1 em from
therr ongins and sutured by double higatures The splentc ven and
pancreas re divided at the same level Unless 1t has been necessary
to do so before to secure exposure the nght gastroepiploic and nght
gastric rtenies are now ligated close to their ongm and the duo
denum divided 2 cm distal to the pylorus

{Eatended total g d on page 306 ]
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{306] Extended Total Gastrectomy

L —At the conclusion of this phase of the dissection the duo
dennl stump has been sutured The cut end of the pancreas has been
closed with two lhyers of cotton sutures Beciuse lcaknge from the
distal end of the panereas 1s quite common 1t 1s well to attempt to
bring the stump whenever possible 1n the retropentoneal tissue
covermg the end carcfully wath whatever fibrous tissue or pento-
neum 15 wvulble The stomich 1s now used as 1 retractor and the
esophagus 1s mobibized further Vagus nerves are cut to permut
greter mobility If necessary the diaphragm 1s divided down to the
esophageal hitus to allow adequate exposure

F —Esophagojejunostomy has been completed by the techme
outhned in Plate 63 and an enterewnstomosis made

The dissection mvolved in ths operation 1s long and tedious par
trcularly that about the celine 1us Great cire must be tihen durng
thus stage to mauntun the mtegnty of the hepatic artery since 1t 18
Tighly vulnerable m this aren If this arters 1s cut at the cehac s
the patient m1y still survive provided there 15 n adequate anasto
mosts through the superior mesentenc via the mferor pancreatico
duoden1l supenor pancreaticoduodenal ind gastroduodenal arteries
Under such circumstances 1 pulsation should be palpable on com
pression of the structures m the port1 hepatis after mtroduction ofa
finger mto the foramen of Wimnslow If none is present the surgeon
should attempt an 1nastomosis In one mstince m our hospital
restoration of pulsations and survinal followed anastomosis over t
short Polythene splint

REFERENCE McNeer et al






[3081

Gastric Cancer Palliative Operations

LACLUSION PROCEDURE —It 15 recogmized that the best pallatve
operation for carcinoma of the stomach 1s a resection However
resection 15 sometimes impossible Carcinoma of the distal stomach
not mfrequently mvolves the head of the pancreas or surreunds the
great vessels i such a way that the lesion 1s uremovable yet some
norml stomach remauns at the upper end The best operation under
these circumstances 1s an eaclusion procedure

A —The stomach 1s divided a few centimeters above the tumor
between Payr clamps No attempt to free the curvatures has been
made except to clear enough space for application of the clamps
and for the subsequent suture lines

B —The distal cut margn 1s now inverted The lower Payr clamp
15 removed and replaced by a row of Allis forceps The mucosa 15
then mnverted by a runmng Connell suture the Alls forceps bemng
removed as the suture advances The suture 1s tied at the upper and
lower ends

C —Closure of the antrum has been completed by 1 second layer
of nonabsorbable sutures An anterior gastrojejunostomy and entero
enterostomy complete the operation

OTHER PALLIATIVE OPERATIONS —When the carcmoma mvohes
the distal stomach and 1 resection or exelusion procedure cannot be
done an anterior gastroenterostomy may be the only vailable opera
tion If used 1t may be expected that life expectancy will be very
short and an enteroenterostomy should be added to reduce the met
dence of postoperative stomal obstruction

When the carcmomn mvolves the cardin 1 gastrostomy may be
done or the entirc stomach may be eicluded by an esophgo
jejunostomy

D —An esophagojejunostomy 15 done for extenstve cancer The
esophagus 15 divided above the cardi and the distal end turned u:i
A loop of jejunum 15 brought up to the esophagus wnd anistomose
by the Roux 1 technic (Plate 63 5-WV)



{PLATE 65

%\y\\\\

\
TN
AN \)\\(\\\ X

B o,
VR @\*
b,

oy




SECTION ]7

Tumors of the Duodenum

THE COMMONEST BEMGN TUniOR of the duodenum 1s the smngle
polyp and the commonest malignant tumor 15 cancer Bestdes these
a number of other lesions have been described ncluding Lipomas
neurofibromas leromyomas g cysts p rests and
various tumors of the lymphoma series Many are asymptomatic
some produce obstruction and a few spndle cell tumors and polyps
gve rise to massive hemorrhage

Poryps —It 15 not unusual for a polyp to anse from the stomach
prolapse through the pylorus and thus appear to be a primary tumor
of the duodenum Hence when a polyp 1s found m the first portion
of the duodenum an attempt to reduce 1t back through the pylorus
should be made After the base of the pedrcle 1s located a gastrotom)
or duodenotomy incision 1s made and the polyp removed

OTHER BENIGN TUMORS ~Other bemign tumors, if small may be
removed by simple excision wath reconstruction of the duodenum by
two or three layers of sutures If they are large a sleeve resection of
the duodenum may be carried out (Plate 17) The treatment of
enterogenous cysts about the duodenum depends on size and Joca
tion 1 brief treatment by excision or by cystenterostomy 1s prefer
able Papillomas of the ampulla of Vater if bemgn are excised and
the posterior wall of the duodenum sutured to the common duct

Cancer —The optimal treatment for cancer of the duodenum 15
radical pancreaticoduodenectomy Smnce this operatton also will be
discussed mn detail n another volume of this senes (The Bilary
Tract Pancreas and Spleen) only a single techme will be de
scribed here If the lesion 1s operable 1t may be removed by a
one or two stage operation The one stage procedure 1s prefer

310



Tumors of Duodenum

able but the two stage operation 1s necessary if there has been
deep jaundice of over a months duraton As a first stage we
prefer the simplest possible operation a chol under pro
came anesthesia The second operation follows m two to three weeks
Unfortunately most of the carcinomas of the duodenum will not
be ble t of local mto the wall of the portal
or supenor mesenteric vemns or because of hepahc metastasis
“Palhative resections should not be attempted under these circum
stances The surgeon may deal with pyloric obstruction by a gastro
enterostomy Obstruction of the bihary tract may be reheved by a
cholecystenterostomy if the cystic duct 1s not mvolved by tumor or
by a T tube choledochostomy if the cystic duct 1s occluded
Although the number of cases of primary carcinoma of the duode
num 1n which resection can be carned out 15 very small and five year
survnals very rare 1t seems logical to perform a radical excision
whenesver possible Anatonucally this lesion resembles carcimoma of
the ampulla of Vater more than that of the head of the pancreas n
that 1t 15 farther from the portal vem and 1its tnbutares
Postoperative complications following radical operations are nu
merous Pancreatiis hemorrhage local abscesses hver failure and
stomal obstruction occur The most important factors in their pre
vention are careful of the p to the jej and
adequate dramage of the operative site
Extrinsic Tusons —Duodenal obstruction may be produced by
a number of extrnsic tumors Carcinoma of the pancreas often
produces complete duodenal obstruction m the late stages For this
reason palliatne cholecystenterostomy for this lesion should be ac
compimied by a gastroenterostomy Retropenitoneal tumors melud
g lymphomn sometimes produce obstruction Anetirysms of the
abdominal aorta may obstruct or perforate mto the ascending por

tion of the duodenum The annular pancreas has been discussed in
a previous section

[&3R1



SCCTION ]7

Tumors of the Duodenum

THE COMMONEST BENIGN TUOR of the duodenum 15 the sigle
polyp and the commonest malignant tumor 15 cancer Besides these
a number of other lesions have been described ncluding hipomas
neurofibromas leromyomas g cysts, p e rests aad
tanous tumors of the lymphoma sertes Many are asymptomatic,
some produce obstruction and a few spindle cell tumars and polyps
give nse to massive hemorrhage h

Poryps It 15 not unusual for a polyp to anse from the stomac
prolapse through the pylorus and thus appear to be a pnmary tumor
of the duodenum Hence when a polyp 1s found in the first portion
of the duodenum an attempt to reduce 1t back through the pylorus
should be made After the base of the pedicle 1s Jocated a gastrotom)
or duodenotomy ncision 1s made and the polyp removed

OTiEn BENIGN TUMORS ~Other benign tumors 1f small may be
removed by sunple excision with reconstruction of the duodenum b}{
two or three layers of sutures If they are large a sleeve resection o
the duodenum may be carned out (Plate 17) The treatmest of
enterogenous cysts about the duodenum depends on size and loca
tion 1n brief treatment by excision or by cystenterostomy 1s prefer
able Papillomas of the ampulla of Vater if bemgn are excised GD‘
the postertor wall of the duodenum sutured to the common duc

Cancer —The optimal treatment for cancer of the duodenum 15
radical p 1coduod y Swmce this also will be
discussed m detail 1t another volume of this senies (The B:Izﬁry
Tract Pancreas and Spleen) only a smgle technic will be en
seribed here If the lesion is operable 1t may be removed b{r
one or twostage operation The one stage procedure 1s pretel
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Duodenal Polyp Excision

A —=Polypord lesions apparently primary 1n the duodenum may
ongmate from the gastric mucosa and prolapse through the pylorus
Tlus 15 true not only of the true polyps but 1n certam mstances of
hypertroplued antral mucous membrane Hence when a polyp 15
papated n the frst portion of the duodenum an attempt 1s made to
reduce 1t through the pylorus If this can be done a gastrotomy 1
done 1n the prepyloric area and the polyp or prolapsing mucous
membrane eacised

B —A polyp 1s palpated ansing from the postenor wall of the
duodenum

C —The duodenum 1s opened through a short vertical incision
immediately over the poly p The polyp 15 elevated with an Alls
forceps and a hemostat placed across the base The polyp 1s examned
by the pathologist If there 1s mnvasion of the pedicle at the site of
application of the clamp or if the polyp 1s sessile with no defimite
stalk a sleeve resection of the duodenum should be carned out, 2§
shown n Plate 17

D —The polyp so far as can be told by gross appearance and
frozen section 1s beign The base 1s secured by a 00 chromuc catgut
suture oversewing the hemostat and tymng the ends as the clamp 1
withdrawn

E —The vertical mncision 15 now closed horizontally with two
layers of sutures
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Pancreaticoduodenal R fon for Cancer

When defimte carcinoma of the duodenum 1s encountered the
best chance of cure 1s provided by a pancreaticoduodenal resection

A —The abdomen 15 explored to note the presence or absence of
peritoneal or hepatic metastases If present only a gastroenterostomy
nd a cholecystenterostomy are mdicated If absent the duodenum
must be palpated carefully to determine whether or not the lesion 1s
removable Involvement of the portal or superior mesentenc vem
will make the cancer moperable \Metastasis to Iymph nodes about
the head of the pancreas renders the probability of cure very shght
but does not contraindicate ridical resection To determme opera
bility the duodenum 1s mobilized by dividing the lateral pentoneal
attachments and by mobilizing the hepatic fleaure of the colon
Whether or not there 1s extension on the postenor abdomnal wall of
mnto the vena cava can then be determned

B —The duodenum 1s rotated antersorly so that the head of the
pancreas can be palpated The approximate course of the portal and
superior mesenteric veins 1s determined and 1f tumor does not extend
that far the radical operation 1s begun

C —The nght gastnc artery lesser omentum and hepatoduodenal
hgament are divided freemng the lower 8 1n of the lesser curvature
of the stomach The greater curvature 1s mobihized for a similar
distance reflecting transverse colon and mesocolon downward from
stomach and duodenum The stomach 1s then divided betw een Payr
clamps

D ~The gastroduodenal artery 1s divided shortly below its origmn
great care bewng taken to be sure of the course of the hepatic artery
to avoid injury to it The hepatic artery often dips downward
sharply so that unless care 1s taken 1t may be ligated madvertently
It also may arise from the superior mesenteric artery and run m an
abnormal position The common duct 1s divided just above the
pancreas and controlled with guy ligatures

duodenal resection 1 on page 316 1
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[316] Pancreaticoduodenal Resection for Cancer

L —The jejunum 15 now divided between Allen clamps about 2.
distal to the hgament of Treitz If the jejunal mesentery 1s short, more
jejunum will have to be removed to allow a loop long enough for the
subscquent wnstomoses

I’ —The pancrens 1s divided carefully over the superior mesentenc
vemn Numerous smll pancreatic vemns will be encountered which
will require the most delicate dissection or alarmmng hemorhage
can result When the anterior surface of the vemn has been exposed,
the head of the pancrens 1s freed from the night side of the vemn This
step 1s particularly difficult of there 1s an uncinate process of the
pancreas enveloping the posterior aspect of the vem

G —~The proximal jejunum 1s now freed from ats short mesentery
and the vessels higated It can then be pushed back through the
tunnel behind the superior mesenteric vessels at the ligament of
Treitz passing 1t just anteruor to the duodenum as 1t crosses belund
the vessels The short vessels that enter the fourth portion of the
duodenum are diuded so that the entwe block of tissue to be
removed 15 transferred to the night of the supenor mesenteric vein

H —The specimen 15 removed The anatomical situation prior to
reconstruction 1s shown

Several problems of blood supply may be encountered durmg the
exciston The most important are

1 Tumor 1s found to mvolve the superior mesenteric vewn when
the dissection 1s near completion Under these circumstances the
surgeon must not higate the vemn 1f he cannot extricate himself other
wise some type of lateral closure of the rent m the vemn wall o
venous anastomosis must be carmied out

2 The venous or arteral supply of the right colon may be trau
matized by the dissection Great care must be taken in this location
and the colon should be mspected carefully at conclusion of the
excision of the tumor

A dehiberate removal of the portal vem followed by plenectomy
and anastomosts of the superior mesenteric vemn to the vena cava
has been carried out by a number of surgeons As McDermott has
shown thns procedure has carned a high mortality and even hxf
techmeally successful has led to difficult postoperative metabolic

problems

duodenal resection d on page 318 1
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Pancreatitoduodenal R ion for Cancer

The following are cssential features of the reconstruction 4]
The duct p and stomach must be d to
the jejunum  (2) the gastrojejunal anastomosis must be the most
distal anastomosis to avord reflux into the biliary tree (3) the gall
bladder must be removed if the eystic duct has heen wjured hy the
dissection When a long cystic duct parallels the common duct it 15
apt to be dwided at the tume the common duct 1s cut

Either an end to end choledochojejunostomy and an end to side
pancreatojejunostomy or an end to end pancreatojejunostomy and
an end to side chc]edocho;ejunasmmy may be done The first method
1s shown here The distal jepanum may be brought through the
duodenal canal behing the superior mesenteric vessels through an
opemng in the mesocolon or antenor to the colon If the jejunal
mesentery 15 long enough the Jast method 1s the best smce obstruc
tion 15 least Iikely to derelop

I —Allen s method of dummishing the width of the lumen of the
cut end of jejunum 15 shown Four sutures are mserted about the
cut end

J ~A short length of catheter of as large a size as possible 1s passed
mto the common duct and sutured 1n position

K ~A single layer of mterrupted silk or cotton sutures completes
the choledochojejunostomy

L —A short section of a 10 catheter 1s 1nserted 1nto the pan
creatic duct and through a tiny opemng mto the jejunum and sutured
m place The anterior and postenor surfaces of the pancreas are
sutured to the wall of the jejunum

M ~A gastrojejunostomy 1s done A catheter cholecystostomy 1s
wise m many cases The abdomen 1s then closed with two cigaret
wicks placed 1 Monsons pouch

Juodenal resection {on page 3201
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[3201 Poncreaticoduadenal Resection for Cancer

The alomative mothed of reconstruction shown here consists
of mn «nd to end panercaticojejunostomy  end to side choledocho
Jejunostomy 1nd A gastrojejunostomy

N ~The reseetion hts been completed The proumal end of the
jejunum 1s now tumed m with mterrupted eatgut sutures Jeavmg a
smdl hiatus n tho conter for msertion of the short sectron of a =10
catheter that has been nchored m the pancretie duct This 1s ac
comphshed fter drawng the jgunum through 1n opoung @ the
mesocolon s shown by the amow

O ~The eapsule of the pnerens 1s now sutured to the serosa of
the jejunum first posteniorly and then inteniorly by 4 row of wler
rupted silh or cotton sutures These may be exther Lembet or wit
tress sutures dependwg upon the amount of fibrosis present 12 the
pancreas and its capsule

P —Detail of the choledochojejunostomy 15 shown This 1s 2 180
her amistomosis The postenior wall of the common duet 15 sutured
to the wnterior wall of the jejumum by mterrupted sifk sutures The
jejunum s then opened and 1 mucosal Ty cr of interrupted sutures
of eitgut 15 pliced Smmlardy two rows are placed awtenorly com
pleting the n1stomosis "

@ ~Completion of the reconstruction 1 illustrated An nteco! IC
gastrojejunostomy of the Polya type has been made approvmmitely
1% dista] to the choledochoye; The op 1 the meso
colon 1s closed about the provimal loop of jejunum

ReFERENCES Brunschwig Whipple Parsons and Mulkaos
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SECTION ]8

Complications of Gastric Resechion

THERE ARE \UMEROUS GONI LICATIONS Of gastric resection in the eatly
postoperative pertod The complications that will be discussed
briefly include
1 Perforation of 1 suture Iine particularly of the ttuodenal

stump or of wn esophageal anstomoss
Hemorrh1ge from a suture hne
Stomal obstruction
Sepsis euther in the wound or mtra "bdommal
Pulmonnry comphcations
Thromboembolism
Pancreatitis
Bile pentonitis
Wound dehiscence

1 PERFORATION OF sururg tnng — Disruption of the duodenat
stump 15 the commonest It occurs particularly after operation for
duodenal ulcer when the duedenum was wmvolved w scar or acuic
nflammation and the turn m was dificult It appears one to eight
davs after operation and 1s diagnosed by the sudden anset of severe
night upper quadrant pain Unless dramage 15 cwmed out at DIHC“«
the signs of perttombis and shock follow rapidly though rarely a
spontaneous fistula wall form through the wound dtdd

An of the esophagus to ether the jejunum or distd
stomach are particularly bikely to perforate unless meticulous ‘;;a;e
has been taken 1n the operation Perforation 15 usually dmgnosef thz
the signs of perttomtis or empyema depending on the location o o
suture ine Wide dramage 1s ndicated since a small perforatton
usually heal with the ad of intensive chemotherapy

LW DU Do
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Complications of Gastric Resecfion

Perforation of a gastric suture line 1s rare A gastroduodenal
anastomosis 1s much more likely to dehisce than 1s a gastrojejunal

With any leaking suture hine 1t 15 advisable to mamtam the
proximal portion of the gastromtestinal tract free from secretions In
all cases a Jejunostomy 1s performed to maintam nutrhion In all but
esophageal perforations a Levin tube 1s passed mnto the stomach and
left on suction Rarely early reoperation and suture have succeeded

2 HEMORRHAGE FROM SUTURE LINE —This usually occurs imme
diately after operation when an active mucosal vessel has not been
Lgated or five to seven days after operation when the catgut suture
d grates The prothrombin time should be checked and vitamm
K admunstered parenterally If not already 1n place a Levin tube 1s
passed Transfusions are ginen Usually bleeding stops rapidly but
if hemorrhage 1s massive and continues re esploration 1 necessary
Unless another bleeding pomnt 1s found and the bleeding has occurred
mmmediately after operation the anastomosts 1s taken down wnd
resutured meticulously If the bleeding 15 late 1t 15 usually preferable
fo do a gastrotomy and to run a catgut suture completely
around the anastomotic lme from withmn the stomach

8 Stoviaz, osstRUGTION —Obstruction of major sigmficance oc
curs mnearly 5 per cent of patients follow ing gastric resection Mmor
manifestations that can be managed by a reduction 1n oral mtake or
by repeated aspirations are more common Delayed emptying of the
stomach 15 abetted by vag ) of the d d gastne
moblity which results In some cases the complication 15 due to an
actual mechamical defect Sometimes when reoperation 1s necessary
an apparently normal stoma 1s found It 1s assumed therefare that
edema of mucosa about the anastomosts 1s an important cause
Obstruction 15 most common m elderly patients who have had py
lorte obstruction before operation and who have 1 low serum pro
temn Tt 1s wise to prepare these patients for possible malfunction of
the stoma by a Jejunostomy A sccond catheter passed m 1 retro
grade fashion from jejunum to stomach will obviate a long contnued
use of the Levin tube b

Stomal obstruction may persist for as long as six weehs and be
followed by spontanecus recovery but 1t 15 almost umpossible to
mamtamn gutntion by the mtravenous route dunng this penod
Reoperaton to be successful must be done hefore the patient 1s
i extremus If jejunostomy tubes are not m place it 1s advisable to

[323}
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reoperate after total obstruction of one week 1n the older group, and
after two weeks m younger patients

t Scesis ~Sepsis both m the wound and withmn the pentoneal
cavity has been reduced greatly since the wntroduction of antibiotics
When the factor of infection 15 Iikely to be important for example m
Cvtensive carcmoma of the stomach antibotic therapy should be
begun 24 hours preoperatively There 1s no evidence to support the
local use of these substancos esther 1o the pentoneal or pleural
cavities the intramuscular route 1s the one of choice At present we
prefer the combination of pemicidlin 300 000 units, and streptoms
can 025 Gm  admumistered every sn hours

The mcreasing frequency of pseud
i1 postoperative patients and its usual associatron with heavy antt
biotie therapy have made us unhappy about the routwme post
operatine admumstration of ny antibwotics They are gnen now
only as indicated

The dramage of a septic wound presents no special problem
Perstontis 1s now almost unknown except when 1t 1s due to an open
suture hne bile leakage or pancreatitis A bactenal peritomtis almost
always can be controlled by antibiotics The favonte sites for second
ary abscesses are in the subd; phragmatic and subhepatic areas

5 PULMONARY COMPLICATIONS —The meidence of pulmonary
complications exclusive of pulmonary embol: has also been greatly
reduced by the antibiotics Of pruticular importance 1 ths group 1s
aspirabion pneumonia Aspiration usually occurs comcrdentally with
admstration of an anesthetic but may occur at any time if the
patient 1s sufficently depressed It 1s frequently fatal It 1s therefore
imperative to empty the stomach as completely as possible before
operation by a Levin tube or by a larger tube if necessary

6 THROMBOEMBOLISM —Elastic stochings are wom from the hour
of operation Ambulation 1s begun on the day after operation Dicu
marol 1s occasionilly given as a prophy Inctic measure but should
never be given after operation for ulcer unless the ulcer has been
removed because of the danger of hemorrhage If thromboss of the
vews of the calf or pulmonary embohsm occurs bilateral femoril
vein mterruption 1s crnied out

7 PancreaTm —To avord this serious and often fatal complica
tion careful dramage should be mstituted whenever there has been
dissection deep mto the substance of the The p




Complications of Gastric Resection

must be treated as respectfully s possible dunng the operation

8 Bue pEmTONITIS ~Bile peritomitis may occur from a perfora
tion of the bihary tract erther by previous disease or by surgical
damage Jaundice usually appears erly and 1s followed by the signs
of penitonitis and collapse Laparotomy 1s necessary If possible a
holecy y or choledoct 1s done but it may be that
only night upper quadrant dramnage can be nstituted

9 Wounp periscence —In nearly all instances careful attention
to the details of incision and closure will prevent dehuscence If 1t
oceurs the wound 1s resutured usmng wire or cotton through and
through sutures and closing the entire wall i one layer Layer by
layer suture 1s usually impossible and unnecessary Sutures are
placed every half inch along the length of the wound Pentothal
dnesthesta 1s most satisfactory

10 IntesmivaL oBstrucriov —Obstruction of the intestme may
occur distal to the anastomosis Rare though particularly danger
ous are hernias through traps left by an anastomosis Thus after
antecolic gastrojejunostomy a loop of lower jejunum may herniate
between transverse colon and the anastomosis If a long loop retro
colic anastomosis 1s made a loop of jejunum may hermate behind
the afferent and efferent loops 1 front of the mesocolon A tight

tecol, can also produce ob: of the trans
verse colon In addition to these special types of obstruction the

ordinary types of postoperatne intestnal obstruction may be en
countered

Many other complications of less importance deserve mention
Jaundice due to hemalysis of transfused blood may appear espe
cually if numerous transfusions have been given rapudly for massive
hemorrhage For urmnary obstruction common m the early post
operative period an inlying catheter should be used st will simplify
the calculation of the flmd output as well Fecal smpaction 1s rare
unless banum was admumistered and not removed by enema before

operation  Oil retenhion enemas and digital extraction may be
Tequired

1325]



[326) Perforated Duodenal Stump Mechanical Alds

Several mechamieal ards have been advocated to reduce the m
aidence of postoperative complications particularly perforation of
the duodenal stump

DecovPRUSSION OF TiL puobknng ~Undue distention of the
duodenum may be prevented n many ways A Levin tube may be
threaded back mto the proximal loop of jejunum, or a jejunostomy
catheter may be mserted and the tip carried in a retrograde foshion
proumal to the ligament of Treitz The duodenum may be decom
pressed directly by a catheter Since obstruction of the proumal
loop at the gastrojejunostomy will mnerease duodenal tension any
method that will prevent afferent loop obstruction wll be of help

4 —Alesen has devised an absorbable tube that 15 placed di
rectly m the gastrojejunostomy It will automatcally heep both
afferent and efferent Joops open until the tube dissolves at the end
of seven days This should reduce the wcidence of perforaton of
the stump s well as of stomal obstruction

DRAINAGE OF THE PERITONEAL CAVITY —Dramage 15 not employed
routmely but 1s advisable when there has been a difficult duo
denal closure or extensive pancreatic dissection Rubber wichs and
tubes may be used but sump dramns are more efficactous

B —Chaffins sump dram consists of a doubled rubber tube with
multiple perforations at the ip The application of suction at oné
end draws a current of air through the tube effectively removing
any fluid 1 contact with it

C —Richardson has made a sump drun of component parts that
are easily avalable 1n any hospital—a glass T tube a rubber tube
a #18 needle and a piece of fing polyethylens tubmg The appa
ratus 1s assembled as shown n the diagram

neFsrences Alesen Chaffin Richardson

[Dratnage method on page 328 1
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[328] Perforated Duod: ! Stump Drall

D —Excellent anesthesta 15 afforded by local procame mfltraton
dong the line of meision supplemented by a small amount of
sodm Pentothal An mncision 15 made directly over the upper end
of the duodenum dividing the lateral fibers of the rectus and the
wner fibers of the oblique muscles directly 1 lme with the skm
meision

E —~The pentoneal cavity has been opened Usually rather pro-
fuse thin bile stamed dramage fluid appears at once If the fluid does
not contamn bile and 1s straw colored or bloody an acute pancreatitts
should be suspected and confirmatory evidence sought 1 the form
of fat necrosis Wath the sucker all available flud particularly that
over the hiver and 1n the nght gutter 1s removed

F —With gentle blunt dissection the finger 1s carned down the
mferior margin of the liver separating 1t from colon and omentum
until the region of the duodenal stump 15 reached Usually a good
sized pocket of fluid will be found at this pomt It 1s impractical to
expect to find the perforation or to put a catheter durectly 1nto the
duodenum A Chaffin tube has been placed down to the duodenal
stump and the wound closed loosely

Postoperatively suction can be apphed to the rubber tube to
help reduce the amount of dramage that comes m contact with
the skin The wound must be protected with kaoln alumuum hy
droxide gel or haraya gum powder The drams are gradually with
drawn 1 seven to 10 days If dramnage persists a small catheter
ts wserted just below the shin level and strong suction applied un
t1l the tract closes
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Postoperative Obstruction Reoperation

Reoperation for postoperative stomal obstruction should be car
ried out before the patient becomes entirely depleted As a rule of
thumb 1t may be stated that a week of complete obstruction 1
elderly and two weeks m young patients may be tolerated if there
1sno relief at the end of this period operation should be done without
further delay

A —Adequate eaposure 1s essential, since fresh adhesions will
male dissection difficult Consequently the entire meision must be
reopened O Ny, a true 1 cause for the obstruction
cm be found for example a postcolic anastomosis may have been
pliced to the right of the midcolic artery and the jejunum become
sharply hinked thereby Often however, the external appearance
1s surpnisingly normal and 1t scems impossible to believe the func
tion has not been perfect

B—If the stoma appears normal a double jejunostomy 1s done
according to the techme described m Plate 70 As the proximal cath
eter 1s passed 1t can be determmed that there has been no agglutna
tion of the gastric margmns of the stoma  ths has been recorded as 2
bizarre cause of postoperative obstruction The catheters are retamed
until stomal function 1s resumed confirmatory proof bemng obtawed
by fluoroscopic barium studies

C —When the resection has been done for cancer an entero
anastomosis may be made between the afferent and efferent loops of
jejunum This procedure gives excellent results Unfortunately 1t 15
contramdicated after resection for ulcer though it will relieve the
obstruction an anastomotic ulcer probably will result at a later
date

D —One well known type of obstruction after 1 retrocolic anas
tomosts 15 caused by the siipping of the mesocolon from the stomach
and consequent constriction of the jejunal loops The resultant
flammatory reachion may be so great that no procedure can be used
except an anterior gastroenterostomy A new gastroenterostomy will
be successful only when an orgamic cause for the obstruction can be

demonstrated

k d on page 332]
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[332] Postoperative Obstruction Reoperation

L —After an antecolic anastomoss, a trap 1s left between the
colon postenorly and the jejunal loop antertorly A loop of distal
jejunum or ileum may prolpse through it m either direction as
shown by the two arrows i thus figure Since such a prolapse 1s rare
there seems to be httle pomt m trying to prevent it by suturmng
Jejunum to colon beeause tlus trap 1s difficult to ehmmate However
if a herma does occur some 1ttempt to prevent recurrence should
be made by closing the trip or cven better convert the antecolic
anastomosis to 1 retrocolic

F —A more common cause of postoperative obstruction after
antecolic anastomosis 1s compression of the transverse colon by a
short afferent loop This occurs a few days after the resection when
edema 1s at a maumum A cecostomy 15 the best method of relief
If this 15 done by a Gibson tube technic spontaneous closure of the
stoma may be expected as the edema subsides

G —After retrocolic 1nastomosts a lower loop of jejunum may
prolapse m front of the base of the mesocolon and behind the anasto
motic loop In the diagram the course of the hermated loop 15 shown
by the arrow Such a hernia 1s very unlikely to occur unless the affer
ent loop 1s long

H —Here postoperative obstruction was due to adhestons a short
distance beyond the stoma A swallow of barium usually 1s sufficient
to make the dragnosis The treatment 1s the same as for any such type
of mtestinal obstruction usually lysis of adhesions 1s all that 15
necessary
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Double Jejunostomy

The value of a Stamm jejunostomy as a definitive method of treat
ment of postoperative stomal obstruction has been appreciated for
years A single catheter mtroduced for feeding will mamtam nutn
tion until edema subsides and the stoma opens A second tube m
serted 1n a retrograde manner nto the stomach will elmmate the
need of 2 Levin tube This method was developed by Allen and Don
ldson and has been so effective and simple that they now advisetas
1 routine with all gastric resections A somewhat similar method bas
been used by Horsley who decompressed the stomach by a gastros
tomy catheter instead of the jejunostomy catheter Most gastnic resec
tions are now made at so high a level that the stomach cannot be
decompressed drrectly without hazard smce the wall of the viscus
should be apposed tightly to the pentoneum at the site at which the
catheter emerges to avoid leakage Catheters must be tested carefully
before insertion to be sure there are no perforations in the tube

A —The gastric resection has been completed Two #£16 catheters
are to be mserted as shown 1n the diagram The upper opening 1 the
Jejunum 1s made 6-8 1 distal to the anastomosis and the Jower about
1m below the first

B —A pursestring 1s placed on the antimesentenic margm of the
Jejunum usmg a 00 plawn catgut suture on a straight nontraumatic
needle

€ —The jejunum 1s opened with the scissors The catheter 15
threaded on a stilet and inserted by palpation mto the stomach Care
must be taken as 1t 1s put m to avord injury to the anastomoss Under
certam cwrcumstances such as that i which closure of the duodenal
stump has been less secure than deswrable this proximal catheter
may be threaded back past the anastomosis mnto the afferent ]ejunal
log)
PD —Thus suture 15 tied then anchored to the wall of the catheter
and retied

[Double jejunostomy continued on page 336 1
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(3361 Double Jejunostomy

E~-A second pursestring of chromic 00 catgut 15 placed and on
tymng, mverts the first pursesting A clamp 1s now pplied to the
open end of the catheter

F ~-By the same method of two pursestrings a whustle tip catheter
1s nserted distally Introduction of this catheter 1s facilitated by
Jection of salne solution through an Asepto syrnge as the tip1s passed
down the jejunum

G ~The catheters are now brought through a tag of omentum
With the scalpel a small stab wound 15 made just lateral to the mar
g of the rectus sheath, a Kelley clamp inserted and the upper cath
eter drawn through The same procedure 1s repeated with the lower
catheter

H —By mspection and palpation, the catheters are brought snugly
agamst the abdominal wall There must be no kink m the jejunum.
Shght tension being mamtamed they are now sewed mn place

Postoperatvely the upper catheter 15 opened at once and drained
by gravity The Levin tube 15 removed as soon as dramage through
the upper catheter 1s activated usually a few hours after operation
After three days 1n the uncompheated case mntermittent clampmg
of the tube may be carried out The lower tube 1s not used unless
obstruction develops Both are removed 11 days after operaton

These tubes do not prevent obstruction however 1f stomal ob
struchion develops 1t 15 no problem The tubes may merely be jomed
together by a piece of glass tubing for several days until the edema
subsides or the gastne dramnage may be collected from the upper
tube stramned added to the proper amount of homogenized rulk of
other food to furnish an adequate wtake and remserted through
the lower tube

The stomach also may be decompressed by Farris techuic using
a Foley catheter (see Plate 20 E}

nererence Allen and Donaldson



1 ”ﬁ\;@i\m\\
@

G

.
e © I i
\ i L N "
S
e
7
,..
N

) ]




£338]

cubdiank s AL

Posterior Approach

If a subdiaphragmatic abscess 1s suspected every attempt should
be made to localize 1t accurately by physical and x ray exammation
Fuation of exther the right or left side of the diaphragm with flud
above and a gas bubble beneath 1t will make the diagnosis clear
On the left side the stomach may be outlined by barum and any
displacement presumed to be due to an abscess An area of localized
tenderness over the lower nibs may pont to the site of the abscess
An exploratory cision with negative results 15 preferable to an
undramned abscess

On the left side all ab may be approached through a sub
costal maision but on the nght esther an antenor or postenor ap
proach 1s required because of the barrier furnished by the suspensory
ligaments of the liver For postenor abscesses Ochsners approach
15 used

A —Local procame 1nfiltration supplemented by Pentothal anes
thesia 1s best The skin mcision 15 made directly over the twelfth nb

B —The twelfth nib 15 resected subpeniosteally care bemng taken
to avoid the pleura

C —A transverse mncision 15 now made at the level of the first
Iumbar transverse process across the mdportion of the bed of the
twelfth nb This ncision must not be too ngh or the pleural cavity
will be entered When the meiston 1s carried through the serratus and
lumbodorsal fascia the finger can be ntroduced and brought all the
way up to the suspensory igament near the dome of the diaphragm
The subhepatic space can also be explored through the same meision
if necessary by entermg the peritoneal cavity just below the hiver

D —When the abscess 1s found drams are mserted and the
wound closed loosely Here dramage 1s secured by a Chaffin sump
Plate 72 D shows the planes of cleavage encountered during
dramage

neFEReNcE Ochsoer and Graves
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Subdiaph ic Ab Anterior Approach

A —A subcostal metsion 1s made transeching the underlying mus
cle fbers It s carried down to the pentoneum but not through it.

B —The finger 15 now mtroduced between the antenor surface
of the nght lobe of the liver and the diaphragm It 1s then camed
upward untl the level of the abscess 1s reached here the pentoneum
15 opened and the abscess drawed If there 1s any difficulty 1n locat
g the abscess the use of a long aspirating needle 1s often helpful
If no pus 1s encountered m the subdiaphragmatic area 1t 1s often
wise to open the peritoneum and explore the subhepatic space

C —A Richardson sump dram has been mserted 1n the abscess
cavity The wound will be closed loosely about it

D —~The planes of cleavage that ate d durmg drawags
by the two approaches are shown The posterosuperior space 15 mdt
cated by I the anterosupenor by 2 and the inferior by 3

After dramage of a residual abscess antibioties are continued
mn full amount The wicks and tubes are withdrawn gradually re
membermg that the deeper and older the abscess the longer the
tubes should remain in place Usually they are enturely removed by
the tenth day Saline unigation of the cavity may be carred out after
the fifth day

TRANSPLEURAL DRAINAGE — This procedure has now been aban
doned by most surgeons It does however provide direct dramage of
Ingh posterior abscesses When used a 4 m length of nib overlyag
the abscess cavity 15 mobihized and a strp of gauze packed tightly
beneath 1t The meision 1s then closed The underlyng diaphragm
should be adherent 1n three or four days At this tne the maision
1s reopened the nib resected the diaphragm opened and the abscess
dramed Itmust be certain that the pleural space has been obliterated
by the pack before the diaphragm 1s opened

REFERENCES Faxon Ochsner and Graves
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SECTION ]g

Late Comphications

of Gastric Operatons

THE IMPORTANT LATE COMPLICATIONS of g istroenterostomy are anas
tomotic {or gastrojcjunal) ulcer gastrojejunocolie fistul, reactivation
of the duodenal ulecr ind obstruction of the gastroenterastomy stoma
If the gastrocnterostomy has been placed too high on the stomach
an actwe gastntis of the distal stomach with multiple superficial
ulcers may appear Retrograde int ption of the jej oceurs
rarely through the stoma into the stomach .

After resection anastomotic ulcer and the “dumping syndrom¢
symptoms referable to the small stomach or severe lass of weight
occur 1n a few patients Recurrent hemorrhage after resection 1s not
uncommon nd 1s usually due to 1 gastrtrs which may be aggra
vated by the mgestion of aspimn or other gistric imitants Space per
muts only brief consideration of these comphicitions limited pri
manly to 1 discussion of thesr rehef by operatne procedures

1 ANASTOMOTIC ULCER —\When gastrojejunal ulcers develop they
ongunate 1n a third of patients withm a year after the original opera
tion i another third within two years and 1 the rest over varying
mtervals It 1s of mnterest that gastroenterostomy for Iy pertrophie
pyloric stenosis 1 wnfancy has been followed 30 years later by anas
tomotic ulcer The mncidence of ulcer after gastroenterostomy will
vary depending on the selection of patients but probaibly 1s about
30 per cent After gastrectomy for duodenil ulcer the madince
varies from 1 to 10 per cent with a probable werige of 5 pr cent
After gastric resection for gastne ulcer, anstomotic ulcer occurs in

about 1 per cent




Lote Complications

The ded operatn e procedure for 1e ulcer fol
lowing gastroenterostomy 1s a 75 per cent gastnic resection When
a gastric resection already has been done 1t first must be deter
mimed that the resecion was adequate Usually either too con
senvative a resection has been carnied out or the antrum has not
been removed A higher resection plus vagotomy 1s usually the best
procedure

Walters on the basis of an extensne senes of operattons be
beves that vagotomy 1s the safest operation when the ulcer occurs
after a resection Seventy per cent of patients with anastomotic
ulcer were free from symptoms one to eight years after vagotomy
Vagotomy plus a higher gastrie resection gave better results but
at the expense of an mcreased operative mortahty

The old operation of de gastr for an 1c
uleer 1s regularly followed by reactivation of the onginal duodenal
ulcer and should not be done

2 GastroJepunocoLic FistuLa —This much more serous comph
cation has usually been associated with a high mortality because of
the accompany ing iamtion and sepsis at tume of operatton Conse
quently the preoperative preparation of the patient by administra
tion of blood electrolytes and chemotherapy 1s exceedmgly mpor
tant Several operative measures may be considered 1n treatment
They are

) Resection of the fistula with reconstruction of the continuity
of the jejunum and colon This procedure must be accompanied or
followed by some defimtse method of treatment of the underlymg
uleer preferably a gastric resection or less frequently by vagotomy
(Faxon)

D) Prel ding col y followed by resection of the
fistula and preferably gastnic resection at the second stage This

operation was onginated by Pfeiffer
c) Prel 1 d

followed by of the
fstula, gastnic resection and nght colectomy (Laheys method}
3{ MALFUNCTION OF THE AnAsTOMOSIS —The patient may recoser
1ly from the d operative p d but be par
taally ncapacitated by continuing episodes of vomiting and loss of
weght. Some of these are due to malfunction of the
One of the most interesting m this group 15 the “afferent loop
syndrome ” It 15 found particularly s patients who have had < Jong

t
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344] Late Complications

loop antecohe anastomosis with partinl obstruction of this loop at
the gastrojejunostomy stom1 and 1t 1s mamfested by ocersiondl ept
sodes of vomitmg of copious amounts of bile food 1s charactens
tically absent from the vomitus The patient may complam of tender
ness along the course of the dilated afferent Joop and banum studies
mway demonstrate stasis n the stme dilated Joop Tehef may be
secured by 1 complete revision of the anastomosis with formation
of a new short loop 2 Billroth 1I or 1 Billroth I procedure

In other mnstances of malfunction reoperation has demonstrated
angulation of a postcolic anastomosis about the midcolie artery or
obstruction of an antecolic loop by 2dhesions

If the stoma has been pliced too Iugh on the stomach m gastro
enterostomy exther alone or combmed with vagotomy the stomach
empties poorly Gastritis with vomting or blecdng follows Though
several procedures may be undertiken to correct this abnormality
the most satisfactory 15 gastne resection following the technic de
seribed 1n this section for anastomotic ulcer (Plate 74)

The stomich occasionally has been anastomosed to the wrong
viscus For eximple what was believed to have been a gastrojejunos
tomv actually may have been 1 gastrocolostomy After gastric resec
tion a gastrotleostomy may be made bv error rather than a gustro
Jejunostomy Diagnosis 1s usually eisy because of the rapid
development of diarthen or 1 deficiency syndrome and 15 proved
by gastromtestinal x riy studies Such an abnormal anastomosis
must be taken down and 1 new one made

The size of the stom+ has been blamed for mny postgastrectomy’
symptoms Though 2 stoma about £ cm long now 1s made by most
surgeons there 15 little evidence to prove that longer anastomoses
are followed by a ligher maidence of the dumping syndrome Too
small an anastomosis may lead to delayed gastric emptymg When
stenosis appears late after an operative procedure 1t usually mnds
cates an otic ulcer Secondarv 1mol t of a stoma by
gastnc cancer must also be considered Cancer ongmating at tl]le ISltfs’
of a gastrojejunostomy 1s rare but has occurred mn our hospital It
Jlear that late stomal obstruction requires relief by operation

4 Duveme synoronEe —If a very Iiberal defimtion of the dump
rome s made 1t1s a common fnding after operation On the
d most patients control symptoms by ehimination of one or

mg synds
other ban



Late Complications

two atems from their diet(e g mulk 1ce cream or chocolate) Onlv a
few actually are troubled by the syndrome Nearly all can be treated
satisfactonly by attention to psychie factors and a sohd diet high n
calories The syndrome can be produced by adhesions of jejunum or
ileum distal to the anstomosis wd 1s relieved by Iy ss of these adhe
sions In a few mstances the sy ndrome 1s so severe that operative
relief 15 sought, though we have nat encountered one such patient
m the past 10 years i our hospital Some surgeons have reported
cure of such patients by comversion of a Billroth II to a Billroth I
anastomosis 1n which the stoma 1s mtentionally made only 25 cm
m diameter

5 Anevia —Anemia requires careful medical attention Vitamin
By therapy may be necessary even after subtotal gastrectomy and 1s
always necessary after total gastrectomy Correction of anemma has
relieved dumping symptoms 1 many patients

6 Gastrurss —This complication aseribed to regurgitation of
bile 15 not uncommon after resection for ulcer tecording to Schind
ler Benedict however on the basts of gastroscopic biopsies believes
1t1s rare

7 RECURNENT nEMORRHACE —Recurrent hemorrhage nfter resee
tion may be due either to gastnts or to n anastomotic ulcer Unless
a defect can be discovered by xray or gastroscopic examination
medical therapy 1s indicated If there 15 recurrence an nastomotic
uleer1s usually present

8 SEvERE wEIGHT Loss —This 1s common after total gastrectomy
Smce 1t 15 much easier to prevent than to relieve high resections
should be avoided whenever possible 1 patients who have always
been thin or malnounshed Women are more prone to this compl
cation So far as therapy 1s concerned a high caloric intake 15 essen
tial. The re estabhshment of a Billroth I anastomosis with the mter
posttion of a jejunal Joop betw een the esophagus or gastric remnant
and the duodenum has been used successfully by some surgeons

9 Other causes of obstruction such as hermas about the anasto
mosts and mtussuseeption through a gastroenterostomy stoma have
Previously been discussed

REFERENCES Faxon and Schoch Lahey and Swinton Pfeiffer Walters et al
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[346] Anastomotic Ulcer

ResecTioN oF RETAINED ANTRUM

1- d at 1
When an 1¢ uleer 1s diag | therapy 1s usu

ally found to be unsatisfactory and surgery 1s mdicated Unless the
surgeon 15 absolutely certan that the resection has been adequate, a
Iaparotomy should be done

A —~The abdomen has been opened To 1dentify the ulcer the
gastrojejunostomy has been exposed 1n thus instance by elevation of
the mesocolon since the anastomos:s 1s posterior Locally the mant
festations of an ulcer may vary from an apparently normal jejunum
to an alarming mvolvement of all the structures about the anasto
mosis Usually however an area of localized induration with some
stipphing of the serosa can be observed on the efferent jejunal loop
about 1 cm distal to the anastomosis The rest of the upper abdomen
15 then explored In this case it 1s found that the stomach had been
divided and turned n proammal to the pylorus In addition the gastne
resection had been conservative with almost half the stomach still
1 place

B —The pyloric antrum has been mobilized and resected using
the same techme that 15 outlined for the second stage of the two
stage gastrectomy (Plate 47)

The simple procedure 1s emphasized because a higher gastne
resection or 1 vagotomy would be totally meffectrve if any of the
antral mucosa 1s stll n situ Retamed antral mucous membrane bas
been encountered m three groups of cases (1) those mn which the
primary operation was done under stress or great difficulty for exam
ple for acute massive hemorrhage (2) those i which a Bancroft
operation had been done with mcomplete removal of the mucous
membrane and (3) those m which operation had been done 1
another hospital and the details of the procedure were hazy OF
unavailable

[Anastomotic ulcer continued on page 348 )
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{3481 Anastomiotic Ulcer

RESECTION OF STOMACH AND JEjUNUM

In this mstance the anastomotic ulcer has followed a gastnc
reseetion that had been too con.ervative In the figures, for the sake
of clanty the omentum has becn omitted The procedure that will
be done 1s a resection of the gastrojejunostomy and ulcer an end to-
end anastomos:s of the jeunum a agher gastne resechon and a gas
troenterostomy Durning the dissection if the surgeon finds onenta
non dificult he must remember he 1s simply reversing certan steps of
the ongmal gastne rescction This dufficulty aniscs only if the ongs
nal anastomosis has been posteohe and 1t 15 this type that will be
lustrated

A —Adhesions of the omentum have been freed It has been ascer
tamned that the pylone antrum and pylorus were removed completely
at the onginal operation The attachment of the fon to the
stomach 15 viewed from above

B —~The transverse colon has been elevated demonstratiog the
line of attachment of the mesocolon to the stomach and, just belowt,
the gastrojcjunostomy The ulecr 15 shown just distal to the anasto
mosis The stomach 1s now freed from the mesocolon, begunrung on
the antenor wall midway between the curvatures This dissection
should be in an avascular plane at this pomt although as the curva
tures are reached adventitious vessels will be encountered The dis
section must be hept close to the gastuic wall to ava:d branches of
the mudcolie artery

C —When the anterior surface of the stomach has been freed the
distal loop of jejunum 1s brought forward and to the nght This ro
tates the postenor wall of the stomach so that 1t can be dissected
from its attachment to the mesocolon

IR for ulcer d on page 350 ]
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[348]

Anastomotic Ulcer

RESLCTION OF STOMACH AND JEJUNUM

In this instance the anastomotic ulcer has followed a gastne
resection that had been too conservative In the figures for the sake
of clanty the omentum has been omitted The procedure that wiil
be done 1s a resection of the gastrojejunostomy and ulcer an end to
end anastomosis of the jejunum a higher gastric resection and a gas
troenterostomy During the dissection 1f the surgeon finds onenta
tion dufficult he must remember he 15 simply reversing certain steps of
the ongmal gastnic resection This difficulty anses only if the ongt
nal anastomosis has been postcolic and 1t 1s this type that wall be
dlustrated

A —Adhesions of the omentum have been freed It has been ascer
tamed that the pylorie antrum and pylorus were removed completely
at the ongmal operation The attachment of the mesocolon to the
stomach 1s viewed from above

B —The transverse colon has been ¢levated demonstratug the
line of attachment of the mesocolon to the stomach and just below 1t
the gastrojejunostomy The ulcer 15 shown just distal to the anast©
mosis The stomach 1s now freed from the mesocolon beguining on
the anterior wall midway between the curvatures This dissectiont
should be mn an avascular plane at this pomt although as the curia
tures are reached adventitious vessels will be encountered The dis
section must be kept close to the gastric wall to avord branches of
the midcolic artery

C —When the antentor surface of the stomach has been freed, the
distal loop of jejunum 1s brought forward and to the nght This 10
tates the posterior wall of the stomach so that 1t can be dhssected
from 1ts attachment to the mesocolon

[Resection for anastomotic ulcer confinued on page 350 1
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[348] Anastomotic Ulcer

Rescerion oF Stosaar avp Jejunun

In this wnstance the anastomotic ulcer has followed a gastne
resection that had been too conservative In the figures, for the sake
of clanty, the omentum has been omitted The procedure that will
be done 15 a resection of the gastrojejunostomy and ulcer an end to-
end anastomoss of the jejunum a higher gastrie resection and a gas
troenterostomy  During the dissection if the surgeon finds orenta
tion difficult he must remember he 15 simply rev ersing certamn steps of
the ongmal gastrc resection This difficulty anses only if the ongt
nal anastomosis has been postcolic and 1t 1s this type that will be
Mustrated

A ~Adhesions of the omentum have been freed It has been ascer
taned that the pyloric antrum and pylorus were removed completely
at the onginal operation The attachment of the mesocolon to the
stomach 1s viewed from above

B ~The transverse colon has been elevated demonstrating the
bine of attacl of the lon to the st h and just belowit,
the gastrojeunostomy The ulcer 15 shown yust distal to the anasto
mosis The stomach 15 now freed from the mesocolon beginsung on
the antenor wall midway between the curvatures This dissection
should be 1n an avascular plane at this point, although as the curva
tures are reached adventitious vessels will be encountered The dis
section must be Lept close to the gastric wall to avoid branches of
the midcolic artery

C —When the antenor surface of the stomach has been freed the
distal Joop of jejunum 1s brought forward and to the nght This ro
tates the postertor wall of the stomach so that it can be dissested
from ats attachment to the mesocolon

[Rescction for anastomotic ulcer continued on page 350 |
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[350]1 Anastomotic Ulcer

D —The stomach has been separated completely from the meso
colon The jejunum 1s now grasped with two paurs of Allen clamps
placed through normal jejunum of the afferent and efferent loops
The jejunum and its mesentery are divided

E —An end to end jejunojeunostomy 1s then made The outer
layer of mterrupted Lembert sutures of cotton or silk 15 placed and
the sutures tred

F —The mner layer 1s of continuous 00 catgut If the jejunal lumen
1s small 1t 1s best to use a lock stitch or interrupted sutures to avoid
ny constricion This precaution 1s particularly necessary when the
jejunal ulcer has follow ed a gastroenterostomy and the gastrc resec
tion 15 bemg done for the first time any obstruction at this anaste
mosis would then lead to a blowout of the duodenal stump

G —The posterior wner suture has been completed and locked
and 1s being continued around the low er angle

H —Both anterior layers have been completed and the defect 1
the mesentery closed This completes the jejunojej omy Though
this anastomosis can be made in any of several ways 1t 1s important
that an adequate Jumen be mamntaned and that any torsion on the
mesentery be avoided This can be accomphshed best by an opent
end to end anastomosis

It will be found that the dismantling of a gastroenterostomy 15
comparatively simple if 1t has been antecolic n type Wath postcolic
anastomoses however the procedure 1s apt to be difficult and bloody
particularly if an anastomotic ulcer 15 present and the afferent jejun
loop 15 short The middle cohic vessels must be guarded carefully
under these circumstances

In certam cases 1t will be found that the jejunum at the lne of
anastomoss to the stomach 1s so wide that 1t 1s not necessary to resect
the whole jejunum Rather the stoma can be dismantled and the rent
i the jejunum closed with two layers of sutures

{Resection for anastomotic ulcer continued on page 3521
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[352]

Anastomotic Ulcer

I —The situation 1t the close of the jejunojejunostomy 15 shown
It 15 apparent that if the previous gastrojejunostomy was done with
~ short loop the jejunojejunostomy will lie close to the higament of
Treitz The stomach and attached jejunum are now pulled up through
the transverse mesocolon

J —A rdical subtotal gastric resection 1s now carned out leaving
not over 25 per cent of the estimated original volume of the stomach

K —It now must be decided whether an ante or postcolic anasto
mosis 1s to be done Usually the infl y change p g
the jejunil ulcer and the operitive trauma will make an antecolic
anastomosis advisable If so the rent n the mesocolon 1s closed In
the rare mstance 1n which 2 posteolic anastomosis 1s used the meso
colon 15 anchored to the stomach wall m the usual fashion A Hof
meister anastomosts 1s made and the abdomen closed

P of ulcer —Brief mention should be

made of the mportant complications of anastomotic ulcers Perfore
tion of a jejunal ulcer may be the first indication that such an uleer
1s present The best operation if conditions are optimum 15 1mme
diate resection of the stomach and jejunum If it is the surgeons
opimion that this operation will not be tolerated closure of the per
foration 15 necessary Suture of the perforition must be done m such
4 way that the lumen of the jejunum 1s not constricted The closure
15 remnforced by 2 tab of omentum A strict medicnl regumen must
be followed after operition and « resection performed §-12 » eeks
Inter Hemorrhage varies considerably n frequency and m'\gmlﬂde
A fatal outcome 1s not uncommon smce large vessels may be eroded
n the Jejunal mesentery If operation 1s required for an exsangunat
g hemorrhage the uleer must be resected smce bleedmg cinnot
be controlled m anv other way A gastrojejunocolic fistula myw re
sult from erosion nto the colon The presence of an anastomotic
ulcer should always rawse the question of some other underlving
disease of the ductless glind In particular the Zollnger E]hso;l
syndrome (Sectron 21) or hyperparathyroidism must be considered
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354] Gastrojeq fie Fistula Resccti

Ong Stace Tecnnace

This s the operation of choiee since the pertod of hospitalizaton
is comparatively short However the patient should be in 3 state of
good nutrtion and without evidence of severe entertis After sev
eril dys of erreful prepirition the abdomen 1s opened through a
left pirunedim mesion The best opertion sl msolse closure of
the colone fistuly by suturc or rescetion folloned by the sime steps
s those outhned an Phite 74 In Plate 75 the mumumnd operttion con
sisting of dismanthng of the fistulr wd gntrojejuncstomy will be
dlustrted

A ~The fistuln newwely always follows a posterior gastroenteros
tory The mflammatory reaction 1bout the fistula often is surprisingly
shght wath only 4 smalt section of colon moled There is usually
no evidence of actn e duadenal uleer at this ime If eatensive wflam
matory reaction 1s encountered 1tis better to carry out esther Pletffers
or Laheys operation (Plates 76 and 77} otherwise the one stage
reseetion s started The gastroepiploie vessels are davided on cither
side of the gastroenterostomy stoma and the omentum s freed from
the colon

B ~The stom~ch 1s now clevated exposing the Aistula The sur
geon may decide that it 15 safe to eacise the fistuln wd resect the
stomach at the present operation If so the trins exse colon m1y be
divided between. Allen clamps leaving the Sstula attached t© the
jepunum Further steps m the resection are then the same as those
ocutlned for resection of gastrojejuanl ulver {Plate 74) I however
it 1s possible that the patient wall not tolerate a gastric Tesection 2t
this tme a wedge of st h that mcludes the g jejunost
stoma 1s excased next Two pawrs of Allen clamps are applied on the
postenor wall of the stomach as a shallow V (2 1 8} on esther side
of the stoma The stomach 1s then dwvided with the cautery

{Onc stage techme contmued on poge 356 1
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56] Gastrejejunacelic Fistula Resection

© ~The stomach 1s closed with two layers of sutures This closure
may be effected 1n either of two wiys The method shown in Plate
57 may be used or the clamps on the stomach may be brought to
gether 1s shown here Then 1 rnnmg catgut suture is started at 1
and notted 1t 1s carried n 1 runnng Cushing suture that catehes
only the anteror will Joosely over both chwups down to pomts 2 aad
3 The handles of the clamps 1re clevated and 2 simifar stitch apphed
on the postertor stomach wll The clamps are removed as the sutures
are tied together

D A second layer of suturcs has firushed closure of the stomach
The jejunocolie fistula 15 now separated from the jejunum Two paus
of Allen clamps re apphed to the jejunum on aither side of the fis
tul 1nd the segment of jejonum excised The jejunum 15 now left
with two defects—thnt of the gastroenterostomy stoma and that of
the jeyunocohic fistuln if the opemings are small 1nd the jejunum of
good caliber it 1s possible to tnm the murgns of the old stoma an
dose the jejunum If there 1s any queston of blood supply of of
obhiteration of the jepunal lumen it s Better to vesect the jejunum
with the tno defects nd do 4 two layer end to end Anastomioss

F —In this mstance the colon 15 mvohed 5o near the mesentery
that the short section will be resected

F —Continusty of the colon has been re established by a two Jayer
anastomosis

1f the operation has gone smoothly the surgeon still may recod
sider and proceed with 1 75 per cent gastne resection Qthervwise
deBmtive surgreal treatment of the duodenal wlcer must be camed
out mn three to four months or the duodenal uleer will reactivite

[Grstropeyunal fstula continued on page 3581
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Gastroje; lic Fistula R I

Prerrrers MEetioD

A —At the first stage the abdomen 15 explored and a loop colos
tomy performed 1 the ascending colon It 1s desirable to have the
colostomy as lugh as possible and still not interfere with the later
resection of the fistula

This procedure excludes the contents of the colon from the stom
ach and small mtestine and allows the ententis and gastritis to sub
side Very shortly discharge of gastric contents through the fstula
ceases and the distal colon can be imigated regularly and thoroughly
cleansed

B —The second stage 15 performed three to four months later
when the patient s nutrition has improved At this time, two chosces
are open to the surgeon One consists of excision of the fistula with
repair of the stomach jejunum and colon The other mvolves sunul
taneous gastric resection In this figure the vanious viscera have been
repawred reserving gastric resection for a later date

C —The preferable second stage operation 1s excision of the fis
tula and gastric resection It will usually be found that mflammaton
and shortening of the mesocolon make an anterior anastomosis prefer
able A double jejunostomy (Plate 70) 1s advisable since the post
operative course 15 Iikely to be stormy

D —The third stage consists of closure of the colostomy and 15
done two to three weehs after the second stage when convalescence
15 well established Resection of the colomc stoma with a two layer,
open end to end anastomosis 1s preferable

REFERENCE Pfeiffer

{Gastrojejunal fistula continued on page 360 1
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A —At the first stage the abdomen 15 explored and a loop colos
tomy performed i the ascending colon It 1s desirable to have the
colostomy as hugh as possible and stll not interfere with the later
resection of the fistula

This procedure excludes the contents of the colon from the stom
ach and small intestine and allows the ententis and gastntis to sub
side Very shortly discharge of gastric contents through the fistula
ceases and the distal colon can be imigated regularly and thoroughly
cleansed

B —The second stage 1s performed three to four months later
when the patient s nutrition has improved At this tume two choces
are open to the surgeon One consists of excision of the fistula with
reparr of the stomach jejunum and colon The other mvales stmul
taneous gastric resection In ths figure the various viscera have been
repared reserving gastric resection for a later date

C —The preferable second stage operation 15 excision of the fis
tula and gastric resection It wall usually be found that inflammation
and shortening of the mesocolon make an antenor anastomosts prefer
able A double jejunostomy (Plate 70) 1s adwisable since the post
operative course 1s likely to be stormy

D —The third stage consists of closure of the colostomy and 15
done two to three weeks after the second stage when convalescence
15 well established Resection of the colonic stoma wath a two layer
open end to end anastomosis 1s preferable

reFerence Pfesffer

[Gastrojejunal fistula continued on page 360 1
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Gastrojejunocolic Fistula Resection

Laveys Metnop

Lahey has devised a two stage method for the removal of a gastro
Jejunocolic fistula that does not require a colostomy

A —At the first stage, the terminal 1leum 1s divided and an ileo
colostomy performed betw een the ileum and the descending colon

B —The second stage 15 carned out two or three months later A
block resection of the distal tleum cecum ascending and transverse
colon to the right of the fistula mvolved jejunum and lower three
fourths of the stomach 1s performed An end to end jejunojejunostomy
and an anastomosis between stomach and jejunum complete the
operation

Ths operation has several disadvantages It does not exclude co
lonue contents completely from the fistula with the result that prepa
ration of the patient 1s not as satisfactory as with Pferffer s operation
The second stage 15 a difficult techmeal procedure and sacnifices a
long section of colon unnecessanly

Other staged operations have been described such as the exteror
1zation of the two ends of the colon after excision of the fistula with
closure of the colostomy at 1 later date

Antibiotics have contnibuted sigmificantls to the surgery of these
fistulas <ince by preparation of the mtestinal tract with neomyctn or
Sulfathahdine nearly all procedures can be carried out m one stage
and the cumbersome staged operations can be avoided

REFERENCES Lahey and Swinton Marshall
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SECTION 2{]

Anastomoses with Special Clamps

WANCENSTEEN S ASEPTIC ANASTOMOSIS
to

‘Wangensteen has apphed the principles of aseptic
the storaach He has devised a strong clamp with a narrow blade
that will mvert only a small diaphragm of stomach and jejunum

A ~The gastric resection has been completed The proammal stom
ach has been removed Thorough cauterization of the cut end 1s nec
essary since much of the hemostasis depends on it A second clamp
has been placed on the jejunum The posterior walls of the stomach
and jejunum are umted with a row of mterrupted silk Halsted sutures
This row should not be over 1 em from the clamps 1 order to turn
m a small diaphragm These sutures are tied and cut

B —A second posterior row of continuous chromic catgut 1s placed
and tied at both ends The ends are left long The row 1s mserted as
close to the clamps as possible The antimesenteric margin of the
jejunum 1s then excised with the cautery close to the clamp

C —The clamps are rotated mward  exposing the antertor walls
of stomach and then are loched m position A runmng Cushing suture
of catgut 1s then taken over the clamps umting anterior walls o
stomach and jejunum This suture 1s applied loosely and 1s then tight
ened as the clamps are unlocked and withdrawn The ends of the
suture are tied to the long ends of the posterior mner row

D ~The outer anterior row of Halsted sutures of silk has fimished
the anastomosis Patency of the anastomos:s 1s established by palpa
tion with the thumb and 1ndex finger

Wangensteen and assoctates find this type of anastomosts very
successful Despite the lack of hgature of indidual blood vessels

hemorrhage has not occurred We have not used the

toperative
postoP of open far outweigh

method feeling that ad g
1ts dangers
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{3641 Guastrecfomy with von Pefz Clamp

The von Petz clamp may be used for any type of partial gastrec
tomy The operation 1s carried out 1 the manner illustrated 1 pre
vious plates except for the details noted here

A —In this mstance the clamp 1s being used mn conjunction with
a partial distal gastrectomy for duodenal ulcer The stomach has
already been mobilized and the duodenum divided The duodenum
has been mverted The clamp 1s then applied at the level of division
of the stomach As the thumb screw 1s turned the two rows of metal
chips are set closing the stomach

B —The proximal stomach 1s stabihized by two Allis clamps and
the stomach divided with the cautery

C —The upper end of the stomach 1s to be ierted 1n prepara
tion for a Hofmerster anastomosis The upper half of the cut end of
the stomach will be 1 erted with two layers of sutures The first row
arunning 00 catgut has mverted half of the clips

D —A second row of interrupted nonabsorbable sutures completes
the mversion of the upper end The jejunum then 15 sutured to the
posterior wall of the stomach along the lower half of the cut end
Smce the row of clips will be excised this suture line must be placed
on the gastric wall about I cm proximal to the chps The anastomosis
will be made of an outer row of mterrupted nonabsorbable sutures
and an nner row of continuous 00 catgut In this figure the outer
posterior row has been completed

[Gastrectomy with yon Petz clamp continued on page 366 )
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[364] Gastrectomy with von Petz Clamp

The von Petz clamp may be used for any type of partial gastree
tomy The operation ss camed aut in the manner illustrated mn pre
vious plates eacept for the details noted bere

A~In this mstance the elamp 15 bemg vsed in conjunction with
a partial distal gastrectomy for duodenal uleer The stomach has
already been mobilized and the dued dnided The duodenum
has been mverted The clamp 1s then apphed at the level of dsion
of the stomach As the thumb screw 1s turned the two sows of metal
clips are set closing the stomach

B ~The proamal stomach 1s stabibized by two Allis clamps and
the stomach drvided with the cauteny

C ~The upper end of the stomach 1s to be werted n prepara
tion for a Hofmeuster anastomoars The upper half of the cut end of
the stomch will be mverted with two Inyers of sutures The first row
& runnung 00 catgut hasnverted half of the clips

D —A second row of mterrupted nonabsorbable sutures completes
the wisersion of the upper end The jejunum then s sutuzed to the
postenor wall of the stomach along the lower half of the cut end
Since the row of clips will be eacised this suture line must be placed
on the gastrie wall about 1 em proxunal fo the chips The anastomosss
will be made of an outer row of interrupted nonabsorbable sutures
and an wner 10w of continuous 00 catgut In tus figure the outer
postenior row hias been completed

[Gastrectomy withvon Petz clanip continted on page 366 1






{366} Gastrectomy with von Petz Clomp

E —The jejunum 15 opened and hemostasis secured The row of
clips 1t the site of wnstomosss is then cyersed w it the sesssors so that
sormal stomach will be used for the amstomoss

F —The postenor mner suture line 15 bemg mserted The same
suture will be contmued antenorly as a Connell suture to form the
tnner row

G ~The an has been pleted with an outer antenor
row of interrupted sutures

There are numerous objections to the use of the von Petz damp
Although 1t 15 an 7ol h tune 15 required to prepare it
for use before each operation Since half of the elips on the upper
end of the stomach will be excised there 1s 2 good deal of waste ma
tion Fmally the fue of the retamed smetal along the upper portion
of the lesser curyature 13 open to question Erosions and ulcers may
form over the chps For these reasons most surgeons do not approve
of the use of this clamp

Many other clamps have enjoyed hmted populanty for gastrie
resection Most tend to reduce the open technic to a parhally aseptic
provedure Espenence hns shown that true aseptic techues arg ot
easy to obbun or necesswuy in gastnic surgery Whereas widespread
contanunation of the operatne field from an open stomach is to be
deplored 1t still 1s true that perstontis does not vesult from mum
contammnation but from maccurate wsecure suture hnes Jack of
blood supply or tension on the suture hine Particularly w the stom
ach large blood vessels male accurate hemostasis essential For these
reasons open 2. are rec ded for gastnie surgery 18
thus teat Rarely a poorly prepared colon must be resected m con
janction with the stomach 1n this case 1 Parker Kerr anastomosss of
the colon mav De used

rerEnences Marshall von Petz Parker and Rerr



Rare Diseases of the Stomach

total gastrectomy should be 11 o1ded because of the gastric enpplng
which may follow

UnUSUAL INFLAMMATORY LESIONS —Suppurative gastritss or acute
phlegmonous gastritis 1s a rare discase that theoretically should re
spond to antibiotic therapy In the past it was observed most com
monly m the course of a streptococcre bacteremma Early operation
with excision of a localized gastric abscess led to survival in a few
reported cases In a vamant of this disease acute emphysematous
gastnis uneventful recoverv has followed antibiotie therapy (Welch
and Jones) Syplubis of the stomich has been treated bv resection
The lesion mimics carcinoma and differentiation 1s seldom desirable
except on the basts of pathological study Tuberculosis may occur
the stomach and be mamfested bv pyloric obstruction or bleeding

Linitss plastica may be the end result of a nonspecific chronic
milammatory process or of syphilis although 1t usually 1s due to
cancer Symptoms are those of malnutrition and anerma and diagno
s15 1s made on the charactenstic pathological appearance Treatment
should be based on the assumption that the patient has cancer of the
stomach for which total gastrectomy 1s indicated

HIATUS HERNIA REFLUA ESOPHAGITIS AND DUODENAL ULCER —Nu
merous methods have been recommended by various surgeons for
relief of the plications of reflus phagitis These mclude (1)
subtotal distal gastrectomy (Wangensteen and Levm) (2) esopha
gogastrectomy (Sweet) m which erther a limited or 1n extensne
partial proximal gastrectomy 15 used (3) esophagogastrectomy with
exclusion of the stomach (Allison) (4) mterposition of a Jejunal
loop between the esophigus and h after hag rectomy

(Merendmno) (5) limited proumal esophagogastrectomy  bilateral
‘vagotomy and resection of the antrum (Ells Anderson and Clag
ett) and (6) pyloroplasty alone (Lischer and Burford) The mul
tiplieity of proposed methods suggests that no one method 1s apphea
%ol w2 tses and Yoat none nas 4 diear superiority

In the usual case m which duodenal ulcer 15 combined with
a hiatus herma and reflay esophagitis 1 logical treatment appcars to
be one which combines abdommnal repair of the hiatus herma with
defimitive treatment of the ulcer diathess either by subtotal gastrec
tomy or by ‘agotomy combmed with antrml exclusion or distal Las
trectomy (Plate 80) When the esophagitss 1s severe and obstruction

[369]



SECTION 2]

Rare Diseases of the Stomach

In Tis scerion brief considerition will be given to the surgical
aspects of the more unusunl lesions of the stomach Smce this 15 a
mscellaneous group no attempt will be made to classify them or to
present them mn order of their comparative 1mportance

Gastrurts —The subject of gastnitis 1s exceedingly comples and 15
complicated more by the fact that the gross drgnosis as seen
through the gastroscope has httle correlation with pathological find
mgs as proved by Benedict The surgeon however 1s mterested
particularly m only two of these manifestations namely gastnitis
that 1s the cause of acute hemorrhage and giant gastritis

Gastritis may be followed by hemorrhage serious enough to re
quire operation especally if there has been a high alcohol or aspin
mtake If bleeding 15 believed to be due to gastritis and emergency
x rays show no ulcer a conservatn e course 1s followed If contnumng
hemorrhage forces surgery the stomach 1s opened to search for a
bleeding pomt In some cases the area of erosne gastritis will be
sharply localized and can be treated by local esciston In others
nearly the whole gastric mucosa may be mvolved Subtotal resection
plus a limted devascularization of the fundus has been successful m
this situation In some instances m our hospital recurrent hemorrhage
has forced an essentally total gastrectomy within a few days Muter
and Hinton have been mmpressed by the addition of vagotomy

Guant gastntis 15 mamfested by huge gastnc folds which may
Jead to extensive gastric secretion secondary duodenal ulcer diar

rhea and hypoprotememia Though apparently of no umportance as
10n 1t may be confused with lymphoma or carct

ahgnant les:
a premn 18 Blms Subtota] gastrectomy my be required but

noma on the x ray



Rare Diseases of the Stomach

total gastrectomy should be avorded because of the gastric cnppling
which may follow

UNUSUAL INFLAMNATORY LESIONS —Supputrative gastriis or acute
phlegmonous gastnbis 1s a rare disease thit theoreticlly should re
spond to antibiotic therapy In the past it was observed most com
monly m the course of a streptococcic bacteremia Early operation
with excision of a localized gastric abscess led to survival m a few
reported cases In a vamant of this disease acute emphysematous
gastritis uneventful recovery has followed antibiotic therapy (Welch
and Jones) Sypluhs of the stomich has been treated by resection
The lesion mumucs carcnoma and differentiation 1s seldom desirable
except on the basis of pathological study Tuberculosis may occur n
the stomach and be manifested by pylone obstruction or bleeding

Lintis plastica may be the end result of a nonspeafic chronie
wilammatory process or of syphilis although 1t usually 1s due to
cancer Symptoms are those of malnutnition and anemia and diagno
s1s 15 made on the ch 1stic pathological app Treatment
should be based on the assumption that the patient has cancer of the
stomach for which total gastrectomy 1s mdrcated

HIATUS HERNIA REFLUA ESOPHAGITIS AND DUODENAL ULCER —Nu
merous methods have been recommended by vanous surgeons for
relief of the complications of reflux esophagitis These mclude (1)
subtotal distal gastrectomy (Wangensteen and Levin) (2) esopha
gogastrectomy (Sweet) m which either a Iimited or an eatensne
partial proximal gastrectomy 15 used (3) esophagogastrectomy with
exclusion of the stomach (Alison) (4) mterposition of 1 jejunal
loop between the esophagus and h after esophagog; v
(Mﬂcndmo) (5) himted proximal esophagogastrectomy bilateral
vagotomy and resection of the antrum (Elbs Anderson and Clag
ett) and (6) pyloroplasty alone (Lascher and Burford) The mul
tiplieity of proposed methods suggests that no one method 15 applict
Ble m all cases and that none has a clear supeniority

In the usual ease m which duodenal ulcer 1s combined with
a hiatus herma and reflux esophagitis a logical treatment appenrs to
be one which combines abdominal reparr of the hiatus hernia with
defimbive treatment of the ulcer diathesis exther by subtotal gastrec
tomy or by vagotomy combined with antral exclusion ar distal gas
trectomy (Plate 50) When the esophagitis 1s severe and obstruction
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70} Rare Diseases of the Stomach

a promment feature a resection of this e will be neeessary The
possibulity of v cocvisting carcmoma of the esophagus must not be
forgotten

In A trewtment of esophagitis hiatus hernia and duodenal uleer
by repar of the hintus hermia and subtotal dist 1l gastrectomy 15 dlus
trited Ellis Anderson and Chigetts opcration 1s shown m B and
€ The stippled arcas in B arc the wrens to be resccted € shows the
appeirince 1t the end of operation after bilteral vagotomy, esopht
gogastrostomy nd gastroduodenostom

Since a more detuled discussion of the treatment of esophagitis
1s beyond the scope of this volume the reder is referred to the artt
cles af Sweet nd of Ellis Anderson and Clageit

Vorvuets —~Volvulus of the stomach 1s unusual but when it oc
curs the onset 1s usually drimatic ind the outcome may be fatal
unless operttion 15 carmed out rapidh To allow 1 volvulus the
stomrch must be relatnelv mobile Most frequently volvulus occurs
n assoctation with a parihiatal herma but 1t mav be secondary to
adhesions The volvulus may be total or partial

Tuwo types are desenbed In volvulus organoaibs, illustrated m
D the axs of rotation 15 1 Ine driwn from esophagus to pylorus the
greater cunature usually passes terior to the lesser although the
reverse may be true Volvulus mesenteriowasahs shown m E 1s some
what more common the aus passes from the middle of the lesses
cun ature to the middle of the greater In thus type the pylorus usu
ally rotates anterior to the cardra, though it may rotate posterorly

Treatment of the volvulus wil depend upon the mdvidual ar
cumstances mceluding the degree of vascular embarrassment encoun
tered 1n the stomach Possible procedures include reduction of we
volvalus repur of 2 parihiatal hernn fisation of the stomach or a
sleeve resection combmed with fivition Preliminary evacuation of
the stomach with a suction trocir may he necessiry befare the
pithology can be clanfied

GASTRIC AND DUODENAL LESIONS ASSOCIATED W ITH ENDOCRINE DS
FUnCTION —A number of interesting syndromes swhich fali mto ths
pattern are being recogmzed

1 The adrenal glands have been shown by Gray nd others to
have An important on the develop of peptic ulcer
Cortisone nduced ulcers are not rare and the aggravation of a
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[372] Rare Diseases of the Stamach

known peptic ulcer by cortisone ocenrs so frequently that the pres
ence of an ulcer contrundicates such therapy  The surgeon now sees
such patients most commonly because of gastric hemorrhage If it 1s
possible to stop the corticord therapy the ulcer usually will heal In
many nstances the therpy must be continued and persisting hem
orrhagc may require emerguney surgery The sune ptlncxplcs nppl)
s n the usual cases of bleeding ulcer except that continuous sup
port by cortisone must be gnen beforc duning and after operation
Usanlly 100 mg of hydrocortisone 1s gnven shortly before operation
wnd a continuous dnp employed durng the procedure About twice
the patients duly dose 1s given for the next three to four days and
then the dosage 1s tapered off gradually

2 Hyperparithyrowdism 1s now hnown to be assocrated with duo
denal ulcer quite commonly Copc behiuves the presence of any pep
tic ulcer and especinlly n mstomotic ulcer demands study of the
cilemm and phosphorus serum Jevels Thus relatignship 1s far more
than comeidentt] smce nearly half the patients with hyperparathy
roidism will have had an ulcer at some time In 1 few mstances vlcer
symptoms have subsided after removal of 1 parathvre:d 1denom

3 The Zollmger Ellson syndrome is caused by pancreatic islet
cell adenomas or carcmomas ssociated with excessne amounts of
gastric secretion of high 1cidity and the formation of ulcers m un
usual locrbons such as the jeyunum dist1l duodenum or esophagus
Tumors of other ductless glinds are also commonly found Sice
these patients are almost alwys operated on ongmnally for peptic
uleer it 1 desirible for the surgeon to examme the pcreas at the
ume of an clecttve operation for ulcer Needless to <1y thts must be
done with care or a traumatic pancretitis may be produced The
majonits of the pancreatic lesions are mahignant, but usually of 2
low grade At any rate remoial of the tumnor 15 essential if the 1b
normal gastric sccretion 1s to be controlled In 1 scries of 24 cases
surnmanzed by Ellison the tumor m 20 proved fo be m the body or
tul of the pancreas

PROLAPSE OF ANTRAL MUCOSA ~Prolpse through the pylorus can
often be observed on x rays Itis usually smalt and only of acidemse
nterest but the presence of pun bleedmg or obstruction has led to
ation local excision of the prolpsmg folds or a Imuted gastric

er
» then been performed.

1esection has



Raro Discasos of the Stomach

Priome nyi Latnor i ~Pylonie muscle hypertrophy m the adult
may he found with or without 1 near by gastric uleer and usually s
mamfested by partial pylonic obstruction Some cases probably repre
sent persnstence of the mfwtile form nto adule Mo Others are
belicved to devedop at 1 Later time and may be secondary to imta
tion and spasm or ta an ulcer Swice grossly this esion closely re
sembles a small carcinomn of the pylorus and since associated ulcers
arg common a gastrie rescetion 1s advisable when this lesion s en
countered at operition

Rurrure ~Rupture of the stomach or lower csophagus usually
follows blunt trauma but may be due to vomiting or may occur spon
tancously Signs of perforation or of hemorthage may appear The
presence of a hiatus homa may lead to rupture withm the Jeft chest
so that the signs of a gastne perforation may be hmited to the chest
Early operition with rcparr of the defect 15 mdrcated

Bezoans —Although bezoars of many types appear sa the stom
ach special mention should be made of the tnchobezoars which pro
duce a o t d of 1 palpable epigastnic
mass and a typical x ray pictuse Portions of the bezoar may break
off and cause mtestnal obstruction The bezoar should be removed
through a gastrotomy meision

UsusuaL Tivons oF TE stovaci —=The vanous types of lym
phoma comprise between 1 and 2 per cent of all malignant gastne
tumors and are charactenstically bulky tumors that are particularly
Iikely to occur in the fundus Wide extirpation usualfy by total gas
trectomy should be followed by radiation therapy

The malignant forms of the spindle cell tumors—fibro  leso and

fit also are more 1 the fundus and are
often manifested by massive hemorrhage A radical subtotal or total
gastrectomy 1s indicated
Benign gastnie tumors include polyps lipomas fibromas lewomy
omas angiomas and panereatic rests Rarely osteomas chondromas,
dermoid cysts or hamartomas are found

(3731



[372) Rare Diseases of the Stomach

known peptic ulcer by cortisone occurs so frequently that the pres
ence of an ulcer contraindicates such therapy The surgeon now sees
such patients most commonly because of gastne hemorrhage If 1t 15
possible to stop the corticord therapy the ulcer usually will heal In
many instances the theripy must be continued and persisting hem
orthage may require emergency surgery The same principles apply
as mn the usual cases of bleeding ulcer except that contmuous sup
port by cortisone must be given before during and after operation
Usually 100 mg of hydrocortisone 1s grven shortly before operation
nd 2 continuous dnp emploved durmg the procedure About twice
the patients daily dose 1s given for the next three to four days and
then the dosage 1s tapered off gradu ly

2 Hyperpirathyroidism 1s now know n to be associated with duo
dennl ulcer quite commonly Cope believes the presence of wny pep
tic ulcer and especially an anistomotic ulcer demands study of the
calerum and phosphorus serum levels This relationship 1s far more
than comeidental smee nearly half the patients with hyperparathy
rordism will have had an ulcer at some time In a few mstances ulcer
symptoms have subsided after remoyval of 1 parathyroid adenoma

3 The Zollmger Ellison syndrome 1s crused by prncreatic islet
cell adenomas or carcinomas associated with excessive amounts of
gastric secretion of high acidity and the formation of ulcers m un
usual locations such as the jejunum  distal duodenum or esophagus
Tumors of other ductless glinds are also commonly found Smce
these patients are almost always operated on ongmally for peptic
ulcer 1t 15 destrable for the surgeon to examme the pancreas at the
time of an elective operation for ulcer Needless to s1y this must be
done with care or a traumatic pincreatins may be produced The
majonty of the pancreatic lestons are malignant but usually of a
low grade At any rate removal of the tumor 1s essential if the b
normal gastric secretion 1s to be controlled In a senes of 24 casts
summanzed by Ellison the tumor m 20 proved to be m the body or
tail of the pancreas

PROLAPSE OF ANTRAL MUCOsA —Prolapse through the pylorus can
often be observed on  rays It is usually small and only of academic
interest but the presence of pun blceding or obstruction has led to
operation local exciston of the prolapsmg folds or a hmited gastne

resection has then been performed.



Duodenal Fistula

1 Early recogmtion and reparr of lateral fistulas The finding of
retropentoneal extravasation of bile in an abdomen explored for
trauma 1s hagnostic of a duodennl rupture that must be exposed and
repared The earher after njury the fistula 1s repaired the better the
chance of success Repair may be exther by suture (Plate 16) or by
sleeve resection (Plate 17) 1 the more severe cases Use of this
method 1s Limited essentally to the early repair of traumatic fistulas
ansing 1n the otherwise normal duodenum

2 Complete defunctioning of the upper duodenum by gastne
resection and gastrojejunostomy This method 1s indicated if the
fistula follows a perforated duodenal ulcer or trauma from biliary
tract surgery A Bancroft type of resection supplemented by double
Jejunostomies (Plates 48 and 70) 15 best under these circumstances

3 Gastrojejunostomy Thus 15 & poor and meffective method of
accomphishing defunction even if suppl d by pyloric

4 Jejunostomy In the poor rish patient this will allow the ren
troduction of Lev n tube aspirate and aid in the mamtenance of nutn
tion Although jejunostomy 1s the least satisfactory operation of all
1t 15 the one most often used because the condition of the patient 1s
usually so poor at the time of operation that nothing else can be done

A complete discussion of other features of therapy 1s beyond the
scope of thus volume A few sahent facts will be noted The daily loss
of fluid through the fstula may be 5-7 L with a correspondng loss
of salt and potassum This must be replaced by mtravenous mjec
tion or through the jejunostomy and the carbohydrate and protein
required for the normal metabolism also given Digestion of the ab
domunal wall 1s reduced by the use of contmuous suction and by
application of Gelusil or kaohn paste

Prognosis ~End fistulas that follow blown-out duodenal stumps
after gastrectomy usually cease to dram after 10-14 days Lateral
fistulas above the level of the ampulla that are small usually close
n about the same length of time If however there 1s profuse dramn
age 1t 1s best not to allow over a weel to pass before cony erting the
lateral to an end fistula since a large lateral fistula rarely closes spon

taneously Lateral fistulas below the level of the ampulla carry a
grave progoosts

REFERENCES Bartlett and Lowell Colp Albnght and Leonard.,
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SECTION 22

Duodenal Fistula

DUODENAL FISTULAS anse from several causes of which the most im
portant are trauma inflammation and tumors Trauma mcludes pene
trating wounds from missiles blunt trauma for example from ab
dominal compression by a steering wheel in an automobile acaident,
and trauma as a sequence of certun mept operative procedures Thus
fistulas may follow gastrectomy gallbladder surgery nsecure closure
of duodenotomy incisions or night colectomy or nephrectomy when
the duodenum has been mjured Inflammatory causes melude duo
denal ulcer and cholecystits Tumors that involve the duodenum
usually ongmnate as caremoma of the nght colon
The fistulas may be internal or external Examples of internal fis

tulas are cholecystduodenal fistulas following erosion by a gallstone
and duodenocolic fistulas secondary to carcioma of the hepatc
flexure \Vhereas thesc wmternal fistulas complicate any operative
procedure they do not have the ommous sigmficance of the external
fistula 1 which the tremendous loss of fluids and electrolytes will
cause death m a matter of days unless there 1s adequate replacement
therapy

External fistulas are often descnbed as esther end or lateral 10
type End fstulas occur in the completely defunctioned duodenum
after gastne resection of the Ballroth 11 type Lateral fistulas oceur m
the duodenum that 1s still in continuity n the gastmmtestma( tract
It 15 obvious that fistulas will vary tremendously depending on their
type and on the relationshup to the ampulla of Vater

In general terms the treatment of these fistulas mvolves fwd
and electrolvte replacement careful attention to the shin to prevent
digeston and operation The operations that are of value are

314



Hemorrhage Due to Portal Hypertension

a transthoracic approich 1t 1s important to ehmmate as well as 1s
possible the possibility of other lesions below the diaphragm For
tunately m our seres bleeding peptic ulcers have been encountered
only rarely in the presence of portal hypertension

TreaTvENT —Variceal hemorrhage 1n contradistinction to that
from ulcer nearly always 18 massine Consequently while m a few
mstances bleeding will subside spontincously i most instances exther
tamponde or igation 1s necessary to control the hemorrhage Itis our
belef that 1 any hemorrhage severe enough to require timponade
a ligation should be performed Essentials in treatment mclude (1)
early tamponade as soon as it 1s clear that the bleeding 1s of major
significance  (2) early operation as soon as tamponade control 1s
secured and before the balloon 1s released (3) prevention of ammo
ni1 ntoxteation by evacuttion of the colon by laxatives and enemas
and by the oral admmistration of antibiotics (4) special attention
to support of Iner function (5) performance of a shunt six weehks
~fter hgation of varces or as soon thereafter 1s liver function 1s
satisfactory

Surgeons 1n other mstitutions have used other approaches Child
prefers balloon tamponade for immedsate control and a portacanal
shunt 10 two or three days before the balloon 15 deflited Some sur
geons on discovering at Japarotomy that bleeding 1s due to varices
have had a tube passed by the anesthetist control 1s secured by
mflation and an mmediate shunt 15 performed At present none of
these methods has a clear advantage over the others

Tanner has wmterrupted the venous reflux mto the esophageal
plexus by complete division of the stomach § em below the cardin
This 15 accomprnied by division of vessels m the left gastric pedicle
at that level After hemostasis has been secured the stomach 1s re
constituted by a two lnyer circular suture
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SECTION 23

Hemorrhage Due to Portal Hypertension

HEVMORRHAGE FROM VARICES 1 the Jower esophagus and fundus of
the stomch 15 one of the serous sequelie of portal hypertension
This type of hemorrhage is particularly important smce the differen
tial dingnosis of the source of upper gistromtestinal hemorrhage
prior to operation may be hard or mpossible and the control of
hemorrbage from varnces technieally difficult

Measures that may be employed for the control of hemorrhage
mclude (1) tamponade of the varices by balloon tipped tubes
(2) direct hgation of varces (3) splenorenal shunt (4) pormcaml
shunt and (5) Tanners operition

There 15 no unanumity of opinion so far as the indications for each
of these procedures 1s concerned Since the mortahty rate for anv
such operition 1s hugh chiefly beciuse of assoenated hepatic msuff
ctency the cnitenia for the selection of 1 proper operation are n 1
state of flux In this section the present method of treatment m the
\[nssachusetts General Hospital wall be deseribed

DIFFERENTIAL Dac~osis ~The dingnosis of hemorrhage from
svarices 1» based upon the varous stigmas of crrhosis such as en
Inrged hiver or spleen the presence of spider ngomas and the
demonstration of varices by emergency » riy exammation or esopha
goscopy An elevated serum ammoma level helps to confirm the
dragnosts Contmuation of bleeding from the catheter after mnflation
of Sengstthen or Linton balloons mdrcates that bleedmg arsses from
the stomach rather than the esophagus but this method of differen
tiation 1s not alw 1ys satisfactory

Since m the Massichusetts General Hosputal the preferred emer
gency operition for tlus type of hemorrhage 1s higation of vanices vit
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[378]1 Bleeding Esophageal Vorices Lig T d

Lagation may be accomphshed by erther the transthoracte ar the
abdomumnal approach The latter was employed by Crle and more
recently has been recommended by Stuart Welch The transthoracie
operation has been preferred m the Massachusetts Ceneral Hospital
and will be dllnstrated here

A ~Through a left thoricotomy mcision w the eghth wterspace
or bed of the resected nib the esophagus has been exposed It is now
opened just vhove the driphragm through a vertical incision about
4-5 em long Occastonally Inrge veins about the esophiagus will need
suture at this stage

B ~Huge varices have been exposed with 1 fresh thrombus m an
open vessel

C ~The vances are now oversewn by runmmg sutures of 00
chrome catgut controlling hemorrhage and obhterating the varces
usually three varices are present and wall require suture

D ~Closure of the esophagus may be done in erther 1 vertical or
honizontal fashion if the meision 1s short Long mcisions require ver
tical closure Ths 15 done 1 three Iy ers with nterrupted D000 silh
Although bulky vances may make this closure somewhat difficulf 1t
must be done meticulously

E ~Two of the nisogastric balloons that my be used for the
emergency control of hemorrhage from varces arc shown The
Sengstahen tube carries two and the Liton tube a smgle balloon
After msestion nto the stomach the balloons re mflated and by
triction that 1s mamtamed at 2 1b  are pulled into the cardia

1f an abdomnal approach 1s used the lower esophagus is mobt
lized, as shown n Plate 40 A tourmquet mprovised from 1 rubber
wick or Harrington tape m1y be used to draw down the esophagus
nd to occlude the esophageal plesus The esophagus is then opened
by a verticil masion nd the vems <utured Closure 35 done m 2
yvertien] fashion
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1801 Splenorenal Shunt

A —A thoracoabdommnal mncision 15 necessary for adequate expo
sure This may be made through the erghth or mnth nterspace and
1s carned from the midline back to the left anterior axilary hne

B —The spleen 1s exposed after partial division of the diaphragm
Dissection of the spleen often 15 difficult because of dense adhestons
binding 1t to the dinphragm These adhesions contam large blood
vessels which require clamping and hgature to avord excessie blood
loss At times a section of the perrtoneum may be elevated with the
spleen The henocolic igament 1s divided and the gastrocolic omen
tum separated from the stomach and colon The spleen can then be
Iifted forward gradually demonstrating the vasa brevia Dunng all
of this dissection great care must be taken to avoid damage to the
spleen or splenic vessels since it 15 easy to traumatize the splemc
ven

C —The spleen and the tail of the pancreas haye been mobulized
and drawn forward The vasa brevia have been divided wnd hgated
The splenic vessels are now mobilized with extreme care Before
removal of the spleen the artery 15 clamped so that as much blood
as possible 1s returned to the airculation Thereafter the splenic ven
may be clamped m the lulum and splenectomy done Ligation mnd
division of three or four pancreatic veins that dram to the splenic
vem may be camed out either before or after splenectomy this
maneuver must be done with great care smce these vems are very
short and delicate They are dissected individually doubly ted and
then divided between the ligatures

[Splenorenn] shunt confinued on page 382 1
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[382] Splenorencl Shunt

D —In this figure the entire venous system 1s shown for onenta
tion purposes, though normally only the splemc vein pancreas hid
ney and renal vessels wall be visible at thus stage A 5 cm length of
splemc vemn has been mobihized and bleeding controlled by a bull
dog clamp The Lidney need not be mobilized completely if the renal
vem can be developed sufficiently to apply 2 curved bulldog clamp
that only partially occludes the lumen Other curved clamps (Janeke
or Potts) may be used on the renal vemn 1 place of the bulldog but
the handles are long wnd will mterfere with the anastomosis

E ~In this alternate method, the renal vein 1s small and complete
occlusion 15 necessary to make the anastomosts Under these ctroum
stances the entne kidney must be mobilized so that 2 bulldog clamp
may be placed on the renal artery Durmg this dissection care must
be taken to avoid the ovanan (or spermatic) vemn and the adrenal
vem The period of occluston of the renal circulation must not be
over an hour

F —The nastomosts 1s made by a layer of 5-0 rtersal silk mat
tiess sutures one of which 1s used m the postenior row (1) and one
on the anterior (2) The renal vem has been opened by a longitu
dmal maston suture 1 1s mtroduced at the nght end of the wasto
masis and tied Tt s then continued hy a stitch that exerts the mtima
This 15 the exact opposite of the Connell stitch used for mtestmal
anastomosis smce the loop s placed on the outer rather than the
wner side The whole postertor row 1s mserted before the stitch 1s
tightened Then suture 2 1s mserted and tred and the ends of 1 and
2 are tied together

G —The anterior row 1s mserted m a sumilar manner the suture
tightened and then the ends of 1 and 2 1re tred togcther

H —At the conclusion of the operation blood should be secen flow
ng through the an1stomosis A few mterrupted sutures may be nec
essary to complete hemostasis The tail of the pancre1s often requires
evcision since it may have been traumatized
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384]

Portacaval Shunt

A —Many masions are available for this procedure A long
thoraconbdomunal mncision may be made s shown in the diagrim
A long night subcostal incision 1s easier and f the portal vem 1s not
overlapped by a large ver will be satisfactory

B —The common duct and hepatic artery have been separated
from the portal vem and retracted to the left The duodenum and
head of the pancreas wre drawn downward The nferior vena cav1
1s mobilized at the level of the renal vemns The portacaval anastomo
sis may be side to side or end to side A side to side anastomosis
m1y reduce the hepatic blood flow to an undesirable level since 1t
may shunt hepatic arterial supply from the liver Consequently an
end to side anastomos:s 1s preferred Here the portal vemn has been
divided and the proammal end ligated 1n the hilus of the Iiver

C —The vena cava now can be partially oecluded by any of set
erl spectal clamps In this lustration a Satinshy clamp 1s shown
though a curved Potts clamp also 1s good The anastomosis 1s made
by the techmic illustrated in Plate 82 In this sketch the posterior row
15 being completed

D —The antertor row 1s made m a sumular fashion

E —Completion of the anastomosis After release of the clamps
bleeding usually persists for a few moments and additional sutures
may be necessary As few as possible should be used since they may
compromise the anastomosts



APPENDIX 2

Postoperative Diets

DIET AFTER GASTRIC ANASTOMOSIS

Day of operation
Ist day
2d day
3d day
4th day

5th day
6th day

7th day

8th day
9th day

nothing postoperatively

30 ce water/hour

60 cc water or gruel/hour

90 cc water or gruel/hour

120 cc milh malted milh cream or gruel every
2 hours

180 cc of 4th day diet every 3 hours add crackers
180 cc every 3 hours add cream soup eggnog
custard and soft cooked cereals

240 cc every 3 hours add baked potato 1ce
cream butter and toast

same as 7th day

6 meal bland diet

DIET AFTER ESOPHAGEAL ANASTOMOSIS

st day
2d day
3d day
4th day
5th day
6th day

7th day
8th day
9th day
10th to 14th days

nothing postoperatively

80 cc clear Bwids/hour

60 cc clear fluds/hour

90 cc clear fluds/hour

120 ce clear fluds/hour

120 ce /hour add mulk malted mulk, gruel egg
nogs junket and cream soup

same as 6th day

150 cc /hour of same diet

same as 8th day

6 equal feedings add ground meat fish cheese
poached or soft boiled eggs stramed and cooked
vegetables stramed fruit juices
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Normal Laboratory Values

Determmation
Amylase
Blood volume
Carbon dioxide
content

Chlorde
Hemoglobm
Nonprotein mitrogen
Potassium
Protemn

Total

Albumun

Globulin
Prothrombm time
Sodium

Determunation
Acdity fasting free
Acidity fastng tota}
Acdity after fashing

test meal free
Acidity after fastng
test meal total
Volume fasting
Volume 12 hour mght
output

BLOOD

Normal Value
15-45 units/100 cc
5-7L

26-28 m Eq /L
(20-26 mEq /L 1
wfants and children)
100-106 m Eq /L
14-16 Gm /100 cc
15-35 mg /100 cc
8550 mEq /L

60-80 Gm /100 cc.
45-55 Gm /100 cc
15-30 Gm /100 cc
Cnven with each analysis
136-145 m Eq /L

GASTRIC CONTENTS

Normal Value

0-80 umts {or m Eq /L.)

10-50 umts
20-60 umts

40~60 cc
20-100 cc

580 umts (average)

Materal

Analyzed
Serum
Blood
Serum

Serum
Blood
Serum
Serum

Serum
Serum
Serum
Plasma
Serum

REFERENCES Massachusetts Ceneral Hospital Laboratory Manual Woodward
cta
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of hepatic flexure—duodenal fistula
secondary to

operations for—historscal review 24
ff

pancreatic
wslet cell 372
obstructing duodenum 311
of pylorus duodenum or head of
Ppancreas—anterior  gastroenter
ostomy for 144
Cardia 17
cancer of—pallitine operation 302
gastrie ulcers in—choice of opera
tion 155 256
Iymph nodes of 20
tumors of—prommal partial gastrie
resection for 25
Carduectomy 258 ff
modifications 270
Cardsoplasty 122 £
methods 122 128 ff
] 123

Index

Cysts
with duphcations of stomach or du
odenum 59
cnterogenous  about duodenum —
mangement 31

D
De gastroenterostomy  contramdicated
for anastomotic ulcer 343
Diaphragm hermas of 106 ff
Duask 1

for 59
Diet postoperative 30
after cardioplasty 123
after esophageal anastomosis 387
after gastric anastomosis 387
after gastrostomy 79
after pyloromyotomy 58
after total gastrectomy 298
Dunverticnla 96 £
b of 96

pre and postoperative care 123
Cardsospasm see Achalasia of esopha

gus
Chaffin s sump drain 326 338
Chemotherapy see Antibiotics
Cheledochojejunostomy
end to end
end to side 320
Choledochostomy 1n management of
duodenal stump 208
Clamps for gastnc surgery 36
Colon
barum umpactions—prevention 29
325

malrotation causing duodenal ob
struction 59 64

preoperative preparation of 29

preservation of blood supply i pan
creaticoduodenal resection 316

resection 1n gastric resection for can
cer 248

used to replace excised stomach
282

Colostomy loop 1n resection for gas
trojejunocolic fistula 358
Congental abnormalities 58
draphragmatic 108
Cortisone therapy
dunng operative pertod 372
ulcer diathesis from 370

duodenal
collapsed—xdenuﬁcnuon of 97
100

eacision techmes 102
wndications for operation 96 f
mersion of 1
mversion conlramdlcated 97
false 97
gastnc
exposure and excision of 98
indications for operation 96
Dramage sce also Dratns
of duodenal stump—ndications for
207

after duodenal wound repair 70

gastne postoperatnely 30

of perforated duodenal stump 328

for perforation of suture hne 323

of pentoneal canity 326 ff

of pleural cavity 50 56

of pylonic suture lne 204

of subdiaphragmatic abscess 338 ff

after total gastrectomy 280

wound protection from 328
Draimns

agaret wick i catheter duodenos

tomy 21
removal of postoperatinely 31
sump 326 338 340
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Index

Anesthesia (cont )
I operation for gistromntestinal
hemorrhage 232
n perforated duodenal ulcer oper1
tions 223
Antibiotics
n operation for fistulv 360
postoperative use 30
preoperative use 29
1n prevention of wound sepsis 324
sn regien for perforated duodenal
ulcer 224
Anticongulants postoperatne use 324

Anmhythmias  dunng  operation—pre
vention 29
Artenes
distnibution to stomach and duode
num 18
hgation
to control hemorrthage 232 234
ff 242
of left gastnc—three clamp tech
nic 178 ff 262
of left splenic—three clamp tech
nic 262

Arteniosclerosis  preoperative care in
29

B

Balloons nasogastnic 378
Bancroft operation 154 202 ff
disadvantages 204
for duodenal fistula 375
1s exclusion procedure 174
Henk closure m 204
Banum mmpactions  prevention 29
325

Bech Jianu gastrostomy 88 ff
Bezows 373

Bile duct common L

indications for 166
modifications 170
Billroth 11 operation 24 174
wnastomoses with 153
modifications 172 ff
Blood chenustry
normal values 386
preoper iive determination 28
i pyloric obstruction 32 231
Blood supply
preservation
1 duodenal dissection 182
m pancreaticoduodenal resection

of stomach and duodenum 18
Blood transfusions
for massive hemorrhage 232
duning operation 30
preoperative 28 f
Bstchs method for difficult duodenal
stump 218

[+

Cancer
of duodenum 310
exploration to determine opera
bibty 314
noperable 311
postoperatiy e complicatrons—
prevention
radical pancreaticoduodenectomy
for 314 ff
of esophigus (moperable) 78
Lutnie 244
choice of operttion 244 f
evcluston proccdures 302
eatended total gastrectomy for
302 f

lmop‘cnl:lc 244 for 252 6

anatomical relatton to
17

choledochojeyunostomy 318

choledochostomy 204

exploration duodenotomy in 76

m pancreaticoduodenal  resection
314 318

tract
Bllt::l:;ylrudmn 1 duodenal cancer 311

perforation causing perttonitis 325
Billroth 1 operation 24 166 &

palhative operations 244 f 302
subtotal distal gastric resection
for 246

total transabdorminal gastrectomy
for 272
total transthoracic gastrectomy
for 288
gastne resection for exclusion 174
302



F

Feeding sec also Dict postoperative
Fluid therapy
through jejunostomy tube 336
Funney anastomosts 170
Finney s pyloroplasty 126
panaple of in csophagogutros
tomy 132
Fistulas
cholecystduodcnal 374
duodenal 374 1
repar 373
gastrojejunocohie 343
rom anastomotic ulcer 352
Lahey s method of removal 360
one stage resection for 354 ff
Pfetffcr s method of repar 358
Flud therapy
luning operation 30
postoperatively 31 ff
preoperatinely 29 32
n pylonc obstruction 32 58 231
i treatment of fistula 375
Foley catheter
fastrostomy technic 60
for pleural cavity dranage -8
Foreign bodies—remoral
duodenotomy for 76
gastrotomy for 74
Fundusectomy Connells 222

G
Gastrectomy total see also Gastric re

section
for cancer 245
replacement techmcs 262
with splenectomy and partial pan
createctomy 302 ff
transabdommnal approach 272 ff
complications 250
Graham s method of anastomoss
284 ff

Postoperative care 280
transthoracte approach 288 ff
complications 298
methods of anastomosis 294 f
Dostoperative care 298
Gastric motility
effect of ‘agectomy 22, 154 158
after proximal partial gastne resce
0

tion 27

Index

Gastnic resection see also Gastrectomy

total

Allens method for acute massne
hemorrhage 234

for annular pancreas 84

Bancroft operition 202 ff

Billroth I 168 &

Bullroth 1T 172 ff

block for gastrojejunocolic fistula
360

choiee of procedure
n cancer 244 284
1n duodenal ulcer 152 f
i gastne uleer 1535
m ulcer comphications 224 230
232

comphcations 322 f
late 342 ff
dumping syndrome after 344 f
for eaclusion
for cancer 174 308
for duodenal ulcer 174 236 242
flud and electrolyte requirements
2

32

for gastntis 233 368

for high (bemgn) gastne ulcer
155 236

istory of 24
with von Petz clamp 364
prowmal partial 258
blis] nt of 1
continwty after 153
reoperation for anastomotic ulcer

segmental to reduce HCI secretion
Pe)

75 per cent 176 £
for anastomotic ulcer 343 348 ff
for duodenal ulcer 166 176 ff
postoperative care 192

subtotal distal 246 &

Tanner operation 377

two-stage 196 ff
mdications 154

with vagotomy for duodenal ulcer

154 220

wedge excision
for gastnc ulcer 238 ff
for gastrojejunocolic fistula 354
Castric secretion
aadity
normal values 386
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Index

Dumping, syndrome after gastne r¢
section 342 344 f
Duodenal stump
closure
by mversion 182 ff 292
opcn method 210 250
ificult-management of 206 ff
catheter duodenostomy 1n 207

218
Graham s method 212
Lahey s mcthod 210
“assen s method 214
plastic closure (Bsteh) 216
dnsruption
purforibon of 326
Duodenajejunostomy 135 148
for annular pancreas 59 64
for duodenal stenosts 64
end to end after duodenal rosec
tion 72
side to side  for din
phragms 59
Duodenostomy catheter 207 218
Duodenotomy 76
for excsion of polyp 312
Duodenum see also Duodenal stump
Anastomoses see specific procedures
anatomy 17
blood supply of 18
cancer 310 £
pancreaticoduodenal resection for
4

congenital

chronic ileus 148
congemtal abnormalities 58 ff
decompression of 328 334
dnerticula of 96 100 ff
esposure of 38 f 68 ff
fistula mvolving 374 f
lymphatic dramage 20
mobilization m gastne rescction 182
nerve supply 22
obstruction see under Obstruction
polyps of excision 76 312
sleeve resecton of 72 310
stenosis of 64
tumors of (bemgn) 310 312
ulcers se¢ Ulcer
wounds of 68 ff

Duplications _of stomach nd duode

num 59

E

von Eiselsberg opcrtion 174
Electrolytes
depletion  preoperatine  correction
28f 32

replicement
after gastne surgery 31 ff
1n py loric obstruction 32 231
1n stomal obstruction 33
n treatment of fistula 375
serum normal values 356
Embol pulmonary after operation—
management 324
Encmas usc ifter operation 31
Entcroenterostomy  see Jejunojejunos
tomy
Esophagitis reflux 369 f
Esophagocardioplsty 123 128 ff
Esophagoduodenostomy  with
gastrectomy 292 2
Esophagogastrostomy
for achalasin 132 134
with proatmal parhal gastric resec
tion 268
Esophagojejunostomy
dehuscence of 322
Graham s method 284 ff
postoperatne constriction 280
Roux Y techmic 300
three Layer techmic
transabdommal 276 ff
transthoracie 296
Esophagomyomotomy 122 130
Esophagus
achalasia of—operations for 122 f
128 ff

total

anastomoses see specific procedures
bleeding vances of 376 f
ligation 378
tamponade 376 378
exposure of 130
transtbdonunal 158 276
transthoricic 160
luatus herma 106 ff
lesions of—indications for gastrosto
sy
rupturc of 373
true short 107
Exclusion procedures 174



Hofetster anastomosis
antecolic, 172
1n cancer operations 252 {f
with gastic resection for uleer 153
postoolic 172 188 ff
m rcop%mhon for anastomotic ulcer

Horsley s mcthod
of gastroduodenostomy 170
of pyloroplasty 124
Hydrochlonie acid scerction operation
to reduce 222
Hy hyroud and duodenal
uleer 372
Hypertension portal
hemorrhage due to 233 378 ff
differential diagnosis 376
treatment 376 ff

I

Ileocolostomy 1n resection for fistul
343 360

lleus chronic duodenal
Junostomy 1 148
Incisions 38 ff
abdommothoracic 52
closure
choice of 38 f
closure of
four layer 42 46
prinaiples 39
suture matenals 39
gnduon 60
median 48

duodenoje

nght 46
protection of wound margins 40
tectus splitting 60
subcostal 340
transthoracic 48

closure 50
transverse 44 46

closure 44
vertical 38 60

Instruments special for gastnc sur
gery 36

I

Janeway gastrostomy 84 ff

Index

Jaundice postoperatine 323
Jejunoy junostomy
end to-cnd for anastomotic ulcer
350 ff

with esophagojejunostomy 280

after gstric rescction for cancer 256

after gastroenterostomy for cancer
14

for stomal obstruction 330
Jounostomy
double 334 ff
with cathcter duodenostomy 218
for stomal obstruction 135 142
330

1n duodenal fistula 375
feeding, 231 338
with sutured perforated ulcer 228
tubes time of removal

Jejunum
anastomases see spectfic procedures
dimmnishing lumen wadth for cho-

ledochojejunostomy 318

used m replace excised stomach

Judds p) Ioroplasty 124

K

Rocher s operation 170
Rronlein antstomosts 172

L

Ladd s manewer 64
Lahey s meth
for difficult duodenal stump 208
of resection of gastrojejunocolic fis
tula, 360
Levin tube use dunng and after oper
ation 30
Linatzs plastica 369
Linton tube 378
Low sodium syndrome 33
Lymph nodes
en bloc removal
m cardiectomy 264
1 extended total gastrectomy 302
1 subtotal distal gastne resection
248
v olvement 1n cancer of duodenum

unvolvement 1 gastric cancer 244 f
of stomach and ducdenum 20
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Index

Gastric sceretion (cont )
operation to reduce
effect of vagotomy 22

as2

Stamin Rader 82
temporany 78
for cardsospasm 123
0

74
for exciston of polyp 312

volume—normal values 386 Watzel 8
n Zoll; Ellson synd 372 G

Gastntss
grant 368

hemorthage 1n 368
management 233
after rescction for ulcer 345
suppuratne 369
Gastroduodenostomy 134
end to end 168 §
Bullroth I 168

with narrowing of cun atures 170
T

ond to side 146 170
sude to side 126 146
Gastroenterostomy 24 f 134 ff
see olso Anastomoses
antecolic 134 144 172 194
an Billroth 11 153 172 ff
comphications 188 325 330
late 342§
diet after 387
dismantling of 348
s duodenal fictula 375
for duodenal ulcer 154
with obstruction 228 230
type of—wath gastne resection 153
postcolic 135 136 188 &
for duodenal obstruction from an
nular pancreas 59
ndications and contramdications
138
intestinal hernias fter 192 325
stoma size of 138 186
after subtfftal distal gastric resection
2

with vagotomy 158 220
with V) angensteen s clamps 362
Gastrogasrostomy  for benign tumor
134

sce G:

Celfoam use in uleet bed 242
Craham s method
for diffienlt duodenal ulcer 212
of total gasirectomy 284 ff

H

Heart patients preoperatne care 29
Hemehe Mihulicz operation 124
Heller s opetatian 122 130
Hemorrhge
from anastomiotic  ulcer—manage
ment 352
complicating duodenal uleer 152
with  perforatton—management
29,
rescction for exclusion m 242
demonstration of source
duodenotomy for 76
gastrotomy for 74 233
from esophageal vanx 376
~fter gastnic resection 342 345
1 hatus hernia, 107
massive comphicating uleer 231 ff
catheter duodenostomy for 218
choice of operation 232
gastric yesection (Allen s method}
for 234 ff
preoperative treatment 232
wedge excision of gastne ulcer
for 238
after side to side anastomoses~pre
ventton 135
from suture hne 323
Herma disphragmatce 108
congental 108
ts parr 107 £ 369

tomy a5
Gastrostomy

Pech Janu 88 £
complications 79
Foley catheter 80
Janeway 84
permanent types 78 %
postoperatne care 7
Sprack 92

Allison s method 118 ff
chatee of approach 107
transabdorninal 110
transthoracie 114 fF

wath reflux esophagitis and ulcer

3
traumatic 106

Hitory of surgery of stomach and

duodenum 24



lofmeister anastomosis
antecolic 172
n cancer operations 252 If
with gastne resection for ulecr 153
postealic 172 168 ff
1n reoperation for anastomotic ulcer
2

Horsley s method
of gastroduodcnostomy 17
u( Ploroplasty 124
hlone aad stcn.llon opcration
to reduce 222
Hyperparathyroidism
uleer 372
Hypertension portal
hemorrhage due to 233 376
differential diagnosis 376
treatment 376 ff

and  duodenil

1
Heacolostomy 1 resection for fistula

33
Tleus chrome ducdenal
junostomy m, 148
Incisions 38 f
abdommothoracic 52
closure
choice of 38 f
closure of
four Jayer 42 46
principles m 39
suture matenals 39
gndwen 60
median, 46
paramedian
closure 42, 46
left 40
nght 48
protection of wound margins 40
rectus splitting 6
subcostal 340
uansdmmcxc 48
closure 50
transverse 44 46
closure 44
vertical 38 60
Instruments special for gastne sur
gery of

duodenoje

J
Janeway gastrostomy 84

Index

Jaundice  postoperative 323
Jepunojjunostomy
to-end for anutomotic ulcer
330 #

with esophagojejunastomy 280
after gastric resection for cancer 236
after gastroenterostomy for cancer

for stomal obstruction 330
Jeyunostomy
double 331 ff
with catheter duodenostomy 218
for stomal obstruction 133 142

330
n duodenal fistula 375
feeding 231 336
with sutured perforated ulcer 228
tubes tume of removal
Jejunum R

see specific
dummishing lumen width for cho
ochojejunostomy 318
used to replace evcised stomach

282
Judd's pyloroplasty 124

IN

Rocher s opcration 170
Kronlein anastomosis 172

L

Ladd s manewer 64

Lahey s method
for difficult duodenal stump 208
of resection of gastrojejunocolic ks

tula, 360
Levin tube use duning and after oper
ation
Linibs plastica 369
Linton tube 378
Low sodum syndrome 33
Lymph nodes
en blec removal
1 cardiectomy 264
1n extended total gastrectomy 302
1n subtotal distal gastne resection
216

v olvement 1n cancer of duodenum
314

unvolvement m gastnc cancer 244 £
of stomach and duodenum 20
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M

Madlener operation  for lugh gastne
wleer 155 256

Mahoraers mnewver to wdentidy &t
vertieulum 100

Mcsocalan 10 postersor gastroenteros
tomy 330

Mopuhan wistamosss 172 104

N

Nerves
phrenic anatomcal relations 108
sympathetic of stomich and dug
enum 22
vagus see alsa Vagotomy
anatonncal vaniations 164
sdentification of 22 158 160
Neuntls miercostal 50
Nissen s method for dfficuft duedenal
14

stump 2.
(o}
Qlstruchon
bihary tract i duodenal cancer
duodenal

from annular pancres 59
acatnaal 138
1 ab, 1 56

stonsal 142 323
antertor gastroenterostormy m {44
double jejunostamy 1n 334 ¥
flud therapy n 33
reoperation for 330 £
uninary after operatum 325
Omentum
dissection from colon 248 272 23Q
dissechion from  greater cunature
78

i/
lesser~dissection 252 292

P

Pancreas
anatomieal relation to duodenum 17
annular obstructmg duodenum 59

surgical treatment, 64
astenal supply, 18
cancer of causing duodenal obstruc
ton 31
dissection of
in cardiectomy 260
1 pancreaticoduodenyd resection
RAL

mohement m postenor wall ulcer

A2 214
1slet cell tumors 372
1ancreatectomy 1 gasinc resechon

for cancer 260 302
duodenal resection  for

P

Irom
&

duadenoycjunostomy 1w 135 148
from extruste tumors 311
from stenosis 64
electrolyte abnormalitics m 28
csophageal after total gatrectamy
280

from hiatus hernls 107
testipal {postoperatine ) 325
pylonc 2
acute—medical treatment 230
complicating ulcer~choice of op

eration 23 .

cancer 310 314 ff
Pancreatitss  postoperaitve — piesen
ton 324
Pancreatoyeunc tomy 318 F
tapilonmsas of ampitiia of Vater 310
Yayr clamps 36
Penwalln see Antibiotics
Perforation N
of duoden ! and gastrc. vlcers 224
2
conservative management 224
suture of 224
of duodenal losure 62

n elderly patents—pyloroy
for 124

fuid therapy m 32§

10 gasine cancer 244

with perforated wloer—manage
ment 228 28

of dupdenal stump~drainage 326
of jejunal ulcer~management 352
of suture hine 322 f

Perttomitis
bactenal—antibioties for 30 324
bl 25

After side to side P
vention 135

gem
after gastrostomy 79



alter surgery for perforated ulcer
225

ron Petz sewang clamp 36
gastrectomy with 364 f
Pleiffer s method of repair of gastro
jejunocolic fistula 358
Pharynx 1noperable cancer of 78
Phremcectomy
1n cenvical region 108
within thorax 114

F

gastne resection 324
Paolya anastomosis 172
Polyps 310
m duodenum—exasion 76 312
n stomach prolapsing nto duo
denum
Portacasal shunt 384
Postoperative care

see also Diet

Dramage
flud and electrolyte requirements
BRI

prnciples of 30 £
Preoperative preparation 28 f
laboratory studies 28
normal values 358
Pylonc antrum see also Pylorus 17
wi

Index

plastec procedures 122 ff
stenosis (congemtal hypertrophic)
58 60 ff

R

Rib resection 48

stabihzation of costal cage after 56
Richardson sump dramn 326
Roux Y anastomosis 300

s

Sengstaken tube 378
Sepsis wound 324
Sprvack gastrostomy 92 f
Splenectomy
n cardiectomy 260
n shunt operitions 380
1n subtotal gastne resection 246
n total gnshec!omy for cancer 290
302

Splenorenal shunt 380 f

Stamm jejunostomy 334

Stamm Kader gastrostomy 82

Stenosis congenital hypertroplue py
lonc 58 60 f

Stoma

nversion of 196 ff
mucosal  dissechon  and
(Bancroft) 202 ff
mucosal prolapse 372
resected—Plenk closure 204
retained—resection for anastomotic
ulcer 348
Pyloromyotomy 60
postoperatn e complications 62
Pvlorcplasty 122 ff
Finneys 198 132
Hemnele Mikuhez 124
Horsley s 124
ndications for 122 124
Judds 124
with vagotomy 220
lorus

closure

anatomy 17

hypertrophy 1n adult 373

lymph nodes of 20

obstruction see under Obstruction
palerg;) test duning pyloromyotomy

of 138 166
malfunction 146 343 f
obstruction see under Obstruction

Stomach see also Cardia Pylonc an

trum
anastomoses see speafic procedures
deluscence of 323
anatorny 17 ff
bezoars in 373
blood supply of 18
cancer of 24
catheter dramage T9f 334
congenital abnormalities 58 ff
decompression
gastrostomy n 79 f
by )ejunostomy catheter 334
dwerticula of 968 98
exposure of 38 f 68
lymphatic drawnage 20
mobilization of 17
mn partial gastrectomy 178 ff
260 £

1n total gastrectomy 272 200
nenve supply of 22
rare diseases of 368 ff

[403]



121 Index

M

Madlener operation  for Iugh gastric
ulcer 153 256

Mahorners mavewser to identify di
serticulum 100

Mesocolon m postenor gastsoentesos
tomty 188 330

Moyniin anastomons 172 194

N

Netves
phrenic anatomtcal relations 108
sympathictic of stomach and duo

derum 22
vagus see akso Vagotomy
anatomical varritions 164
wdentification of 22 158 160

“euntis intercostal 50

Nussen's method for difficult duodenal

stump

Q
Obstruction

stomal 142 323
anterior gastraenterostomy 1 144
donble jejunostomy m
Burd therapy @ 33
reoperation for 330 &
unnary after operation 325
Omentum
dissection from colon 248 272 290
dissection from greater cun ature
X

lesser~dissection 252 293

P
Pancreas
anatomical relation to duodenum 17
annular obstructing dugdenum 58
surgseal treatment 64
artenal supply 18
cancer of causing duodenal obstruc
ton 311
dissectsen of
m cardiectomy 260
m pancreaticoducdenal resection
318

I t 1 posterior wall weer

bihary tract i dJuodenal cancer
3L

duodenal
{from annular pancreas 59
acatricaal 1
from cangeutal abnormalities 58
F 6

duodenajeyunostomy 1o 135 148
from extnnsic tinnors 311
from stenosss 64
electrolyte abnormalities 1 28
ewplws%en) after o1 gastrectomy
Py

from hratus herma 207
ntestinal { postoperitise} 325
pylone 230§
acute~medical treatinent 230
complicating vicer—choice of op
eration 330 o

212 28
wslet cell tumors 372
Pancreatectomy 1m gastnc resection
for caner 260 502 §f
Pancreaticoduodenal resection  far
concer 310 314 &
Pancreabilis _ postoperative — presen
fion 324
Pancreatojeyunostomy 318 §
Papllomas of ampulla of Vater 310
Payr clamps 38
Temalim see Antibiotics
Pecforatton
of dr{lrodcnal and gastae ulcers 224
conser atsve management 224
suture of 228
of di Josure B2

1n elderdy pat
for 124
Bud therapy 1 32 f
In gastric cancer 244
with perforated ulcer—manage
ment 226 22

of duodenal stump—dramage, 326
of jejunal ulcer—management 352
of suture lme 322 f

Pesstomtis
bacteriaf—antibioties for 3¢ 324
bl 325

fter side to side Mmastol p
vention X

after gastrostomy 79



75 per cent gastnc resection for
176 ff

two stage gastrectomy for 196 ff
vagotomy for 154 220
Ulcer gastnic (bemgn) 26 154 f
Bullroth I operatton for 166
hugh
cardicctomy for 258
chorce of operation 155 208
\fadlencr operation 256
management of bleeding from 232
210

medical treatment—indications for
153

5
perforation 224
suture of 228
subtotal distal gastrie resection for
a

wedge excision of 238 ff

v

Vagotomy 27 156 f
or anastomotic ulcer 154 343
Dilateral-phy siological effects 22
for duodenal ulcer 154 220

Index [405]

Yeins
distnbution to stomich and duode

num

¢sophageal~hgation of 378
shunt operations 380 381
thrombosis after operation 324

Vitamms
K 1n hemorrhage from ulcer 232
postoperatively

preoperatinely 29
Volvulus of stomach 370

w

Wangensteen clamp o6
ascptic anastomosis with 362
Wedge excision
of gastne ulcer 238 ff
for gastrojejunocohic fistula, 354 &
to reduce HCl sccretion 222
‘Weight Joss after resection 345
Witzel gastrostomy 80
Wound
operative
dehuscence 325
protection of margins 40

with reflux esophagitis and hiatus sepsis
herma 369 f perforating 68
gastic stasis aft loroplasty for of duod 68 ff
124 270 of stomach 66

m mobidization of esophagus 276
transabdommal approach 156
transthoracie approach 160 ff

z
Zollmger Ellison syndsome 372



141 Index

Stomach {cont }
resection of see Castrectomy total
Gastric resection
rupture of 373
secretion see Gastrie secretion
tumars se¢ ander Tuntors
ulcer sce Ulcer gastne
volvulus of 370
wounds of 68
Suture hne
blo“gut after Bancroft eperatian
204

hemorrhage from 323
perforation of 323 £
Suture method see also Anastomoses

under Incisions

to avoud weakness ot angles of anas
tomoses 149

for duodenal stump closure 208 ff
250

nverson 182
open closure 250
plase 218
for m\er‘;lon of pylone antrum
j

m perforated ulcers 228 #
with von Petz clamp 364 §
for side to-side anastomoses 135
with Wangensteea s clumps 362
Sutures
recommended materials 39
retention—placement 42
stay
m poor nsh patients 39
smg;e lager 1n abdomumnal closure
4

trme of remosal 31
Sweet s mothod

of esophagocattioplasty 128

of esophagogastrostomy 268 ff
Syphibs of stemach 369

T
Tanner s operatton 377
Thromboembolisty  complicating gas
tnic resections

Trchobezoars 373
Tuberculosis of stomach 330

Tubes
for duodena] decompression 326
gastnc m Spivach gastrostomy 92

Jejunostomy—time aof removal J1
Levin—use Qumng and after opera
ton 30
T 1n choledochostomy 208
Tumors see also Cancer
causing duodenal fistula 374
of duodenum 310 f
gastnie {bemgn)
Bilfroth [ eperation for 166
gastrogastrostomy for 134
unusual 373
lymphosarcoma 245
<pudle cell 245 373
Billrath 1 12 166
cardiectomy for 258
operations for 245
subtotal dhstal gastn~ resection
for 246 &

U

Ulcer anastomotic 342 346 &
after Bancroft operabion 204
complications of 352
meidence 342
perforabon of 226
treatment 343 346 £
Ulecer duodenal 26 152 ff
Bancroft operation for 174 202 f
causing Astula 374
choice of operation 152
comiplicattons 152 224 &
actrve bleeding—management 232
active massive hemorrhage—~resec
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