


-

GASTRIC CANCER

by ALFREp H IASON MD
-Il/mdl

eWI 1dejpy, "t Hos.
Ia.rpllulf 7 the d

tal recto, of S, gery 00k}
Stirge eon Af, Wtkat oy Genergy /¢ spital g, 1SIrttctop
A natyy, ) Ve Torg “dical ¢y, cge ay, Floy, Ho,
lllustrattons b
RED FEINBERG
In.r/rmtlar Vedsc, a lllu.rlral orr €Partieny of Pagyy
olng, C ollegy ¢ of py Yicrang an, S ! FRcons Cnlmnbn
n er.m'y Vew 4 Cuy



Copynght 1953
GRUNE & StriTrON InG
381 Fourth Avenue
New York 16 N Y

Printed for Grune . Stration 1n the United Stites of Vmency
Bound 1 ater repellent pyroxrlin ympreenated cloth



Introduction

In wntmg this book my endeasor has been to summanze succnctly for the under
graduate student the practicing physician and the surgeon the cumulatn. literature
concerming gastric cancer and to crystallize my espenience m that field In view of
the monumental hterature and current intensive imestigations concerming the
subject n question 1t 15 mantest that great condensation 1s necessary, as in my
numerical method of describing operattons for the alleviation of gastric cancer

It 1s a commonplace that the surgical literature 1s continually bemng ennched by new,
and apparently basic clinical and experimental data concerning anesthesia, the use
of antibiotics and the extension of standard surgical procedures to accomphish for
example wider en bloc exasions of tumors however, many hypotheses are found
transiently acceptable and constantly shufting until theyv become popular in the
surgical world

Some of the new trends in cancer surgery and research concern prophylaws, the
controverstal total gastrectomy 2 mz¢ combmations between carcinogens and
tissue constituents and their possible or probable role n carcinogenesis effects of the
application of carcinogens on exposed gastric mucosa i rats expenmental cancer
chemotherapy programs further studies in cytology and the histogenesis of gastric
cancer new technics for the mntra artenal admimistration of chemotherapeutic agents,
such as mtrogen mustard evaluation of serologic reacttons m diagnosts and staging
of cancer study of known carcinogenic agents such as the apphcation of carbon
dioade snow 1implanted cellophane 1onizing radiations (metallic mickel salts of
2inc and bery lum)

Despite unrversal brilliant research cancer and especially the gastrc form 1sstill—~
to use a Churchillian phrase— a niddle wrapped n mystery nside an emigma
Truly 1t 1sa surgical Gordian knot yet to be unraveled Itis of course, unpredictable
from which source the next basic discoveries apphicable to gastric cancer will come—
perhaps they will be along the milestones erected by Francis Donaldson Beale,
Dudgeon Wngley Bamforth Papamcolaou Flemung Landsteiner Roentgen Do-
magh the Cures and a host of others Perhaps the emgma w1l be solved in further
studies of human heredity cell growth and regeneration and of the dire pressures
which shape human Inving habits

Today cancer mortality n the United Statesisover 250 000 a year Itis apparently
increasing at the rate of three percent partly because of the greater number of persons
Ining 1nto the older age groups

It 1s hoped that this volume will prove of some use 1n intensify ng the anareness
of the reader regarding early prevention »0 far 1s posstble and early detection of
gastric cancer

A glance a1 the table of contents will of course indicate the range of the subjects
treated herein The bibliography 1s hmited to smportant ongmnal articles and to

.
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CHAPTER I

Anatomy

THE STOMACH

Historical Votes Most of the charactenstics of the anatomy and motility of the
stomach were known to anatomsts and physiologists for the last three centuries

The first anatomist to devote special attention to the stomach was Willis (1682}
He ntroduced the term antrum to a part of the transverse stomach used the
term fundus 1n the same sense as earher anatomists for the area along the greater
curvature and described the oblique fibers

Helvets (1719) gave a clear description of the gastric muscular structure

Sommering (184f) described the external shape of the stomach This description
was closely paralleled in later years by Luschha (1863)

Cruveilhier (1643) also noted the external shape of the stomach and partly 1its
muscular structure According to this anatomist!

The human stomach presents mnumerable varieties from the stage of extreme con
traction 1n which stage 1t does not surpass the \olume of the duodenum which follows the
stomach to the stage of the enormous dilatation when 1t fills up almost the entire abdom
mal cavity

Cuwier (1810) and Owen (1866) merely described the external contour of the
stomach and 1ts great variations 1n vertebrates

Otto V Aufschnaiter (1894) gave a remarhable account of the muscular structure
of the human stomach

The first report of the roentgen cinematographic myvestigations of the stomach
by Rastle Rieder and Rosenthal appeared 1n 1910

Congenttal Malformations Some of the congenital malformations of the stomach
are (1) congemtal ab ence of the cardia (2) congemtal defects m gastric muscula
ture (3) congenital double septum (4) aberrant nodule of pancreatic tissue 1 the
stomach wall (5) unusual vanety of mversion (6) hypertrophic pyloric stenosis
(7) congental hour glass stomach (8) congemtal peptic ulcer (9) congenital ad
hesnve bands

Surface inalomy Owing to the mobility of the stomach and 1ts multiform vara
tions and positions 1t 15 mamfestly 1mpossible to describe surface markings which
are definitnve of the outlnes of normal stomachs

The body of the stomach extends from a horizontal plane through the cardiac
opening to a cross <ection of the stomach through the mcisura angulars 1n a vertical
sagmtal plane

The body of the stomach lies anterior to the left suy 1 and hidnesy  sef 1
from this by the tail of the pancreas with the <plenic artery along 1ts upper border
The lower two-thirds of the spleen s lateral and posterior the splenic flexure of the
colon to 1ts lateral side




2 GASTRIC CAVCER

VWhen a person stands, breathing quiethy, the esophageal aperture 1s usunlly
found about opposite the tip of the eighth costal cartilage behind the left costal
margin

The fundus mas be shown by a semicirele coms exly upward passmg to the left
of the esophageal aperture with 1 diameter of 3 to4 inches Its upper limit 15 1t the
level of the fifth or sixth costal cartilage

The level of the fundus 15 httle affected by change from standing to recumbency

The position of the greater curvature obviously depends on the state of digestion
and the position of the body (It can be accurately scertamned by auscultatory per
cussion ) The hine of the greater curvature crosses the costal margin near the tip of
the tenth costal cartilage and extends down to the level 1 to 2 inches below the supra
cristal plane or a little below 1t especially 1 slender persons

The lesser curve of the stomach can be delmited on the surface by a curved line
drawn from a point on the seventh left costal carttlage 1 or 15 inch from the median
Ime of the sternum to a pomt 1 inch to the nght of the median line on the trans
pyloric plane

The angular notch of the lesser curvature is usually 1 inch or more tbove the
supracnstal plane and a httle to the left of the muddle hne

The pylorus 1s usually situated about 1 mch to the nght of the middle hne and
about 2 inches below and medial to the middle of the nght costal margin In the
recumbent position the pylorus commonly lies a httle below and medral to the tip
of the ninth costal cartilage and the lower part of the greater cunature 1s situated at
or above the level of the supracnstal plane, both being some 2 inches lngher than in
the standing person

Beyond the incisura angulans 1s the py loric antrum which 1s py nform, the narrow
part of the pear being the pyloric canal

The pyloric antrum curves around the prominence of the vertebral column to end
1 the pyloric canal which 1s about 114 inches long and has a tincher muscle than
the antrum proper

In stochy persons the stomach commonls remams 1t a higher level than the
average caused by the greater breadth and depth of the abdomen As a rule 1t s
more obliquely placed so that the fundus wnd pyloric canal are both on a plane pos
tenior to that of the junction of the body with the pyloric antrum

Surgical \natomv Cunmnghim states®

No Anglo Saxon nime for the human stomacl
name for it but it meant al o the belly  Stomach
1e gastric
\\0ff}ﬁ::\/\f;nﬂ":("o\n\‘\ahcllfhh:::l‘:\ 1,::‘:(1'(1 and limited meaning "’“"" ‘"!::I"L"f; :‘):. n[;uf“::“’,:
the shortened form of the Greck word stomacho - which nn:\;\:h;g‘:l‘ﬁl“l and only Iater came

(the mouth) wasu ed 1s a desygnation for both the throat and " -
to be applied to the part of the digestive tube that we now call stom

It must to begin wath be hept m mind that the shape of the 'ﬂxk»m[mnl c1nrl)
Irgely determines the position of the viscera A thorax of small clrcu’m Lrenccuc:(r
example indicates smallness of the upper part of the 1bdomen with conseq
downward displacement of the contents

In the horizonta] stomach {25 10 mfancs ) the retort contour is the rule It appears

h has survised ¥ entreculus was a Jatn
s only one of the meanings of the Crak
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to be common until 3 years of age* In older children and 1n adults the predominant
vertical position 1s 2ccompanted by a more tubular form with a fish hook at the
lower pole
As the stomach 1s dilatable and 2 movable organ 1its surface and abdominal rela
tions vary
Posttion and Contoxr At birth the stomach occupies an oblique position approach
ing the vertical one of 1ts earher stages of development After the fourth month 1t
changes to a honzontal position which 1s charactenstic of the adult
The stomach 1s obhquely situated so that 1ts upper part 1s mamly to the left of
the middle hine above the level of the umbilicus The lower part 1s 1 contact with
the anterior abdommal wall while the upper part hes m the hypoechondrium within
the concavity of the left dome of the diaphragm separated from the chest wall by
the diaphragm and lower parts of the pleura and lungs (hg 1)
Because the stomach lies m an obhque plane directed downwards and forwards
the lowest parts are the most anterior
The stomach 1s partly to the left of the Iiver and partly below the hver which
overlaps 1t also antenorly and a large part of 1t 1s under the protection of the ribs
on the left side
The stomach 1 particular vanes i position with posture contents and tomety
of the musculature Itis however fairly well anchored by the gastrohepatic, gastro-
splenic and 1ndirectly by the hepatoduodenal ligaments The carcha 1s at the level
corresponding postertorly to the eleventh thoracic vertebra and antenorly to the
<eventh chondrosternal junction and 1s about 1 inch left of the mudline When the
pylorus 15 empty 1t1s at the lev el corresponding postersorly to the first lumbar verte
bra and anteriorly midway between the xiphoid cartilage and the umbilicus
TIn a manner of speaking the stomach can be termeda  flud  organ It s displace
able across the abdomen by a collection of gas in the colon Tt 1s easily moved upward
for wstance by pelvic tumors or pressure in the abdomen and even if greatly dis-
placed 1t may not give signs of distortion or change of position
Healthy persons show a wide range in form and position of the viscera and athletes
and very thin people seem prone to drop them all into the pelvis
The results of vagal stimulation for example differ widely when the tonus of
stomach muscle 1s high ot lon Roentgenologsts have stressed the fact that not only
the tone of the stomach as a whole may vary but that the tone of part of the stomach
may change This appears to occur mainly 1n relation to the greater cunvature which
may ascend and descend with great rapidity It has been noted that emotion lowers
the tone of the greater cuniature Tone must be partly dependent on the mtrinsic
neuromuscular constitution of the stomach wall (Auerbach's plevus longitudinal
crrcular and oblique muscle fibers) for after removal of all the extnnsic nerves the
stomach after a ime functions normally
The only p effect that app 1y follows denenvation of the organ s a
delay mn the mitial emptying time
The Normal Empty Stomach (Standing Person) The cardiac end of the stomach
obvioushy vares 1n size according to the quantity of air contamned in 1t
The shape and position of the stomach exhibit mamfold vanations depending
upon the mteraction of such factors as the degree of 1ts distension the tone of its
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ANATOMY N

In the supine position the lower part of the emptied stomach 1s usually found more
or less honizontal however its form and the lexel of the pylons vary even m this pos:
ton

In the erect posture the pyloric part descends the body of the stomach becomes
more vertical and m all but a few people the whole organ (even 1f empty ) then pre
sents the charactenstic ] shaped outline which 15 seen 1 many persons even i the
supine position If the stomach 1» now filled 1t elongates as well as widens, and to
acconmodate 1ts increased length betweenits relatively fived ends 1t descends almost
vertically beyond the level of the umbihcus even into the pelvis and then bends
upwards and to the nght to reach the duodenum The aws of a normal full stomach
15 therefore J shaped

The cardiac onfice as a rule 15 about 1 inch to the left of the median plane about
4 inches behind the seventh costal cartilage, and at the level of the tip of the ninth
thoracic spme The part of the stomach immediately adjoining 1t 15 related postert
orly to the postenior aspect of the diaphragm and anterior to the postertor aspect of
the left lobe of the Iner

The fundus nees to a pomt a little below the level of the left nipple—opposite the
fifth nb It 15 closely related to the diaphragm which separates 1t from the pen
cardium and the heart

The pylorus when the stomach 1s empty or only partly filled 1s as previously
stated about 1 1nch to the nght of the median plare opposite the first lumbar ver
tebra Antenorly 1t 1s related to the quadrate Jobe of the Iiver which conceals 1t
the prepyloric ven lies between 1ts muscular wall and penitoneal coat Posteriorly 1t
15 related to the nech of the pancreas separated by the lesser pentoneal sac

(The pylorus may lie anywhere along the lumbar vertebrae and has an excursion of
4 mnches n all coronal directions }

The lescer curyature gives attachment to the lesser omentum and 1s related to the
nght and left gastric vessels between 1ts layers

The greater curvature gives attach to the gastroph and gastrosp
Ligaments and to the antenor two layers of the greater omentum 1ts lower part 1s
related to the nght and left gastricepiploic vessels betneen these layers

The antenior surface of the stomach 1s closely related to only three structures—

liver diaphragm and antenior abdominal wall The part under the ribs 1s related n
the main to the diaphragm however near the cardiac onifice 1t 1s separated from the
diaphragm by the hner Beyond the duaphragm 1t 15 overlapped by the left lung and
to a greater extent by the left pleura The part not covered by the nbs 1s ov erlapped
I 1ts upper part by the left lobe of the Iiner while 1ts lower part 1s related to the
sheath of the left rectus abdomints

The posterior surface 1s related to a number of structures in the stomach bed
These structures are situated as follows (1) The body of the pancreas ltes obliquely

across the back wall behind the stomach (2) the <plenic artery runs along the upper
border of the pancreas (3) a small part of the left hidney 1s expoced above the pan

creas (4) the left suprarenal gland overlaps the medial part of the upper end of the
Aidney () the «pleen 1 lateral to those four structures (6) the duphragm with
branches of phrenic vessels 15 above all these behind the uppenmost part of the
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stomach, (7) the transverse mesocolon stretches down from the pancreas behind the
lower part of the stomach, and the transserse calon itself may be partly behind the
stomach

The aforesaid structures are separated from the, stomach by the cavity of the lesser
pentoneal sac, and the spleen 15 also separated by the gastrosplenic ltgament

Dunenstons of the Stomach The stomach 1s about 12 tnches long by 4 mches i
average dimensions

Parts of the Stomack E Muller (1897) was perhaps the first anatomst who at
tempted to improve the terminology relating te the stomach by suggesting the
abolishment of the term “antrum * In his day the term was used m two senses—on
the side of the antrum of Retzius (which included the entire transt erse stomach)
and on the other side of the antrum of Luschha which comprised a small area close

INCISURA
ANGULUS,

Py LORIC
ANTRUM

PYLORUS

Fig 2 —Anatomic division of stomach 1nto component parts

to the pylorus This dual meaning of the term antrum 1s subsequently also found
1n the two senses of sphincter antr1’ .
Asa rule the smmacﬁ 15 described as beng divided into ﬂ“{,w p-l;t; gg:;,}lc.,‘f?.):c
part (pars cardiaca) 15 referred to as the fundus and lies al mcamrz e e
drawn from the lateral border of the esophagus to the greater clunnmum ¢ e yone
ture of the medtal border of the esophagus and pirs mrdmm' tl }co:nu U Candace
formed by the curving upw ird of the stomach this part 1]5 i;cr O o Toums 2
usual gas bubble (b) the nght border of the stomach !;us s pothetic
angle by curing to the nght the mncisura angulins Lfs e et
line drawn from the inaisura to the greater cunature Orms;m-s e e etion b
pars medin and lower part (¢) pars prlonica which termn. O T red
tween the stomach and duodenum pars media and plorica are respe
t0 1s the body and antrum of the stomach (g 2)
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The part of the stomach occupyng the left hypochondnac region 1s the cardiac
end of the stomach three fourths of the organ lying 1n that area The part i the
epigastric area 15 the py loric end

The junction of the esophagus and stomach 15 not at the extreme end of the stom
ach but some distance belon at the upper end of the lesser curvature The nght
margin of the esophagus merges almost mmperceptibly with the lesser curvature,
while the left margin forms a deep notch for the fundus

Frxation of the Stomach The stomach 15 held 1n position supertorly by 1ts conti
nuity with the esophagus and below by its continuty wath the duodenum The stom
ach 1s also supported by the gastroph 1 which with the dia
phragm the gastrohepatic or lesser omentum and the gastrosplenic omentum, which

connects the cardiac end of the stomach with the lilum of the spleen

Fig 3—A. Lateral view of delineation of visceral pentoneum B Same after remoral of
stomach gastrohepatic and gastrocohc oments C Same after rem wal of great omentum

The fixed part of the stomach 1s the lesser cury ature, when the stomach 1s distended
1t consequently rotates upon its fixed avis the lesser curvature the anterior surface
15 turned upward the postenor downward and the greater curvature 1s carned
fornard agamnst the antenior abdommnal wall

(It 15 well to heep w mund that the viscera are maintained 10 posttion by the action
of the lar abds Inalls by p lattack and by vascular pedicles,
but the most important are the muscles—external and internal oblique transyversahs
rectus abdominis diaphragm and levator am By their contraction or tonus they
Leep the s 1scera pressed together i the upnght posture and the weight of the upper
viscera rests on the lower ones On nsing from the suptne to the upnizht position the
upper viscera and diaphragm descend about one half ich or more [ng 3])

Mobiliy The stomach may be said to be functionally divaded mnto two parts ‘The
cardiac part to the left of the mesura angulans (fundus and bods ) has relatively less
mobility than the prlonc part The latter (pylonic antrum and canal) 1s much more
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matile The first part of the duodenum 15 functionallv ntegrated with this part of
the stomach

The mobility of the stomach makes 1t easily displaceable by varous abnormal
conditions in related organs

Cardiac End The range of mosement shown by the cardiac end 1s consequent upon
the ascent and descent of the draphragm to which 1t 1s connected It has no inde
pendent movement (fig 2)

Prlonc End This part of the stomach 1s continuous with the beginning of the
duodenum Together they have a defimte movement

When food enters the stomach enlarges and rotates around n avis which passes
through the esophageal opening and the pylorus The stomach then takes up a more
or fess transyerse position with the lesser curve directed upwards 1nd to the night and
the greater curte downwards and te the left

Taere 1 -~Approximate | olume of the Stomach

Age Ounces . Cub ¢ Centimeters
Bucth f 12 ' 36
1 month 20 60
2 months 337 1 100
3 months 4 %0 | 132
4 months 500 i 10
5-6 months 575 172
7-8 month 6 88 200
10~11 months LE) 4
12-14 months 890 265
2ycars 11 80 ) 350
3 years 16 8> 500
4 year 20 22 ! 600
10y ears 2527 40 7-0-800

Some of the salient facts to heep i mind n relation to normal stomachie fnmv:r
ment are the following, n the fasting stomach there are brief rhy thmic mcrm::-fs ol
tone (about eveny 20 seconds) The contractions are confined to the fundus m;
the taking of food penstaltic waves occur (about exers 20 <econds) n'Slm u:ﬁ tgn\nn:r
the duodenum The emptying of the stomach 1s unaffected by gravity ({lm a o
the afferent nenves from any abdominal viscera (gallbladder appendix for c(:; th“c
sometimes causes reflex contraction of the py lorus 1nd disturhances of stomach

and motility 1 general Lantly 10

The stomach in its entirety possesses tone=-1n other word~ “sg“ 1:1 l‘;;‘;‘: :lmt‘" }
a state of incomplete contraction irrespective of pcmlalnc ac “alm)l o mdependent
controlled by the intrinsic neryous plexus i the wall of the organ
of extrinsic nen ous supply hold 4

3 1 liters) though it mav hol
e capacity 1s 5 pnts Q.
In the adult the nerige cap: be Rreatls increased

may of course

to the greater cunyature of the stomach and the
Jamelire of the greater omeptum ainfaely
{ hetween the Myers of the |es~er omentum

Iiters In gastrectasis the caprcity

Gastric Arterses The artenal supph
corresponding vemns lie between the
thase to the lesser cun ture are situntes
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The blood vessels along the great and lesser curature are situated a short distance
away from these borders those along the greater curvature are farther away than

v ‘\/\ vasa brevio
hepahic E\‘/'

7

rgostrc 1 gastro eprploic o.

\
Splenic o

! r gustro epiploic @

Tig 4 —Blood supph of stomach

.4
Fig 5 —DBlood vessels A lughl gnslnc B Leit gastne C Right g:\slnx-pxpolxc D Left
T Infenior 1 F Duods G Hepauc artery I Celac

aus I Vasa brevia

those of the lesser cunvature These positions permnt distension of the stomach with
out Affecting the circulation (figs 4 »3)
All artenes of the stomach ulumatels stem from the celac aus The fornix and
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the corpus recenve thewr blood supply from the left gastric rtery, vasa brevia and
left gastroepiplosc arters The pyloric part 1s supphed by the nght gastric arters and
the right gastroepiploic artery

In surgery of the stomach 1t 15 well to heep the follow ng antomuc facts w mund

The vessels run in the stomach wall almost at right angles to the long avs and an
maston nto the Ining stomach 18 made parallel to the vessels

Multiple anastomoses are present between branches of the left gastrie artery and
(a2} esophageal artenes, (b) phremec artentes, (¢} nght gastric rtery, (d) vasa breva,
and there are (¢) anastomoses betw een branches of the heptic and phrenic artencs

The submucous artenal plexus (from which the gastric mucosa dernves s blood
supply) surrounds Almost the whole stomach From the plesus small artenes anse
with estremely few tnastomoses between them Thev are, n effect, end arteres
(fig 3)

Quang to the presence of many 1nastomoses between the gastric 2nd esophiget!
and phrenic arteries (as well as to the presence of an arterial net surrounding the
stomach) the artenal blood cireulation 1n the organ 1s not greatly nterfered with by
the ligation of 1ts main artenes

After ligation the remaning artenes are greatly enlarged New anastomoses form
through the adhering Iner spleen hidney, pancreas or mntestine No permanent
damage ta the secretory or the motor functian of the stomach results after almost
complete deartertalization of the organ In examples of profuse gastric bemorrhage it
15 permussible to tic one or two Artenes nearest to the pomnt of bleeding, honever,
tying the gastnc artenes ind the gastnc veins 1s a dangerous step because 1t causes
gangrene of the stomach {higs 6, 7)

Resume
te es Sou ee
Coronary (left gastrc) Celic aus
Pyloric (rnght gastric) Hepatic {branch of celiac av)
Gastroepiploica dextra Castroduodenal {branch of hepatic)
Gastroepiplotea simstra Splenic {branch of cthae pu )

Vasa brevia Splente (branch of ccliac axis)

Gastric 1 emns The veins of the stomnch correspond to the artenes

T Fmpasit
Coronary (left gastnic) Tortal vein
Pulorie (nght gastnc) Tortai ven

Superior mesentesie un
Gpletue vein

Splenue vemn

Pylonc ven
Gastracpuploica destra

Gastroepiploiet dextra
Gastroepiploc «innstra
Vasa brevia
Supenor vem of Maye
Infenior vein of Maye
t
\erres The stomach 15 mners ated by both the sympathetie f‘“‘:(“i‘l"\‘;‘ ':i’r“:."n"n‘:
svstems The prisvmpathetic supply 1s derned from the night :;‘: < ,lm‘;!m bt at
The esophageal plevys formed by the vagus nenes envelupes l‘\ t‘:xmnu Throssh
the duphragm emerges as single nerses ntenorty and P‘“:“:’;uﬂj:cs f the stom
the esophigeal oritice of the daphragm o reach the respecti es an thes foflos
ach Theee are denominated the antenor Wi pastenne gstne ne
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the lesser curvature to some extent sending branches to the stomach wall The
posterior nerve also communicates with the cebizc plexus while the anterior nene
sends branches through the lesser omentum to the hepatic plerus The sympathetic

e
o 40
SNl

Fig 6 —\rtenal supply of stomach dentved from celiac artery (Courtess The Cifa
Collection of Med cal Illustrations )

supply of the stomach 15 dernved from the cehiac plevus which 1s made up of fibers
which reach 1t from the greater splanchnic nerve and the lesser splanchnic nenve on
each side (fig 8)

The vagus may be regarded as the nerve which augments all movements of the
stomach relaxes all sphincters and stimulates all <ecretions (see figs 8 12)
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(The mun component of the vagus—wanderer—is the great motor and sensory

supply to cervical, thoricic and abdominal visceri—from the epiglottis to the end
of the transyerse colon )

Iig 7 - Venous dranage of stomach emptying into portal vem (C urtesy The Cila
Collects n of Vedical Ilustrations }
by which the
The sphinchnic nerves throu h the celac plevus fnm]l :;lclk;:)r‘::‘f’fldm el
svmpathetie fibers trivehing, along the blood vessels “‘[“llmuhnnn the svmpathetic
ncluding, the lowest part of the csophagus The effect nI <\l1 o 2
fibers s precisely the opposite to that abtrned from the vag
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Fig 8 —\enesurnh of stomach showing nnervation I v the svmpathetic system through
the celiac ganghin 2nd by the parasvmpathetic through agus. (Courtesy The Ciha Collec
tion of Medical Illustrations )

Ths regulatory influence 1> exerted not dicectly upon the muscle or gland but by
the itermediation of chemrcal substances Thus acets icholine 1s released by vagal
stimulation and mhibitory adrenalin hike substance by the sympathetic stimulation

Imphatics of the Stomack The lvmphatic drawnage of the stomach takes place
through the celiac cvstem of lvmph nodes This group 1s sometimes denominated the
celac glands and lvmph from them 15 collected in the cisterna chyli by the gastro-
intestinal lvmph trunk (figs 9 10}
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The stomach comprises three mam lymphatic dramnage areas, the principal drun
age from each eventually reaching the muddle suprapancreatic or celiac nodes, as
ndicated 1n figure 11

The lymphatics pass n different directions to the nearest lymph glands These
glands he alongside the vessels whose branches supply the stomach and they trns
mt the Iymph to the lymphatic glands that lie on the posterior wall of the abdomen
in relation to the pancreas

The lymphatic dramage corresponds closely to the distribution of the blood vessels
The vessels drain 1nto the lymph nodes arranged i four main groups, namely (a)
coronary, (b) celiac, (¢) nght gastroepiploc and (d) subpylonc

Fig 9 —Lymphatics of stomach

() The Coronary Modes These are found along the lesser curvature in tno sub-
roups upper and lower

£ Tlﬁa lml\’:r group hes contiguous to the lesser curve and the nodes which fo .
ncrease 1n size as they approach the esophageal end The upper group rest m
around the ma stem of the left gastric artery just 15 1t detours to pass between
the two layers of the lesser omentum

) TI::)C(Imc Vodes Lhese are arranged along the upper border of the tl;m:c
n three subgroups The middle nodes are situated around the cehac ;ms hxc N
lateral along the hepatic branch and the left lateral along the splenic nmr;c e

(&) The Gastrocpiplow Vodes These are present below the mght gastroepif
artery and drain wnto the subpyloric group

() The Subpyleric Gronp These e n close relation with the he

m it

18
ht

ad of the pancreas
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1n the angle betneen the first and second parts of the duodenum They are easily
mvolved 1n malignant diseases of the pyloric end of the stomach

Fig 10 —Lymphati drainage of stomach through cehac system of Jy mph nodes to aisterna
chyli by gastrointestinal lymph trunk \ote connection with mesentene root nodes (Courtesy
The Ciba Collection of Medical THustrations )

Tt 15 obvious then that an incision from the nght side of the esophageal end of the
lesser cunve to the junction of the right and middle thirds of the greater cunve wifl
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have most of the Iy mph nodes on the night and 1t 1s this part which 1 remoy ed 0
incomplete gastrectomy Owing to n extension of mfection or other mvolvement

Lymph Nodes Artenes
lgrovps) (beonches of )
Cervieal P
—_nferor thymd

intercostal
}ma

Parg esophogeal
Inferior phrenic

Left gastic
{et cetern)
Porgcardial

Left gosthic.

Fig 11 —Lymph nodes and attenes of the esophagus The smportant groups of mph
nodes which drain the esophagus at vanous level are shown on the nght sude On the kit
arc i1l trated the panapal artenies which <upphy the caphagus Scveral mall antenes \\hn;h
ccntnbute to the blood upply of the abdomnal segment including the 1ranch from (lc
uperit uprarenal arters ke posteriorhy and are not shown The artenes which have to do
sith the Flood supply of the tomach are desigmated by number as follows 1) celiac m):x
21 Ift gastec artery 3) plemic arters ) hepatic artens 3} nght gastne artens &) nfhe
gastric epiplorc artery and 7) left mstro-epaplore artens ‘The vasa Eresia pa s between
hilus of the pleen and the fundus of the tomach {Courtess Sweet T Th rrere Surgersy
Ihiladel i Saun lers 1950)

Along, lumphatic vessels of the esophagus enlarged lymph nodes are sometimes found
n the left supraci cular fosea (se¢ higs 9-11)

The pylorus proper druns both upward to the suprips loric nodes and dow an
to the subprloric nodes along the gastrodundenal artery, antenor to the pncr

nward
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to the superior pancreatic nodes and downward anterior to the pancreas to nodes
Iying adjacent to the superior mesenteric artery
Carcinoma of the pylorus usually spreads towards the cardiac end of the stomach
particulacly along the lesser curvature, therefore the whole lesser curvature and all
suspected lymph nodes should be removed (In remoming the nodes from the greater
omentum there 1s danger of wounding themddle colic artery ) Gangrene of the transy erse
colon may result This 1s of basic importance 1n the surgery of the stomach
It must be kept in mind that the cehac axis 1s retropentoneal and that the coronary
artery n 1ts course along the lesser curvature of the stomach hes in the gastrohepatic
omentum but that that part of the coronary artery before 1ts mclusion 1n the lesser
omentum hes 1 the falx coronana or gastropancreatic fold of pentoneum Here a
number of lymph nodes are to be found and the lvmphatics from the nodes in the
lesser omentum drain through these In the operation for cancer of the stomach the
relation of the subpylonic lymph vessels to the superior mesenteric group of nodes
the suprapyloric of the retroduodenal biliary group and the direct route of dramage
from the pylonic area to the nodes on the falx coronana 1s to be hept constantly
m mmd
The fundus of the stomach 1s drained by radicles which empty 1nto the nodes along
the splemic artery It 1s rare to find lvmph nodes in the middle part of the greater
curvature and exceptional to find them i the area of the fundus
The main set of glands most important to the surgeon because of their involvement
n cancerous enlargement are the left gastric glands These are the largest of all the
gastric groups and are to be found along the lesser cur ature of the stomach 1n the
area between the layers of the gastrohepatic omentum These glands drain the upper
three quarters of the lesser curvature and sometimes the curve in its entirety The
lower part 1s commonly dramed by the glands surrounding the p3 lorus and secondary
growths from a cancer in this upper area of the pyloric canal are Iikely to be near
the upper border of the head of the pancreas and among the vessels bile ducts portal
vemn hepatic artery which form the antenor border to the aditus of the lesser cuna
ture
The greater cunvature of the stomach 1s drained by the lvmphatic glands assocrated
with the splenic artery and left gastroepiploic artery 1n 1ts upper part the lower
part of the body of the stomach and pvlonc antrum being drained by the (night)
gastroepiploic lymph glands and the pylonc canal drains into the antenor group
of prloric glands 1n or on the head of the pancreas directhy below the pylorus
There are two or three small glands near the cardiac onfice which drain a small
area of the stomach n that situation Their channels communcate freely with the
left gastric lymphatic system and thrs latter group of glands 1s involved early when
cancer affects the cardic area
If cancer cells pass along the efferent of the celiac lymph glands and enter the
thorcic duct they may subsequentls muolve the left lower anterior group of the
deep cervical lvmph glands which are sometimes found enlarged 1 malignancy of
the stomach (Tromiers sign ) Irom the thoracic duct the cells may pass into the
left innominate vewn and so be deposited 1n any part of the body
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Tnr PrrITONTUM

The pentoncum 1s the largest serous membrane 1n the body Tt has been estimated
to equal n area approximately the total cutaneous surface of the bods

In the mle 1¢ 15 a closed sac but 1n women the free extremities of the uterme tubes
open nto the pentoneal cavity

In the upper part of the abdomen the penitonenm 15 attached to the under surface
of the diphragm so far bachwards as the postenor surface of the liver and the cardiac
onifice of the stomach It 1s then reflected forwards on the upper surface of the lner
forming the higaments of that organ

The stomach except for a small surfice below and to the left of the cardm, 1
completely covered by pentoneum

The Peritoneal Cataty The penitoneal cavity 15 the area enclosed by the pentoneum
It 15 duvided 1nto the greater pentoneal cavits (great sac) and the lesser perstoneal
cavity (omental bursa) These communicate with each other to form a mrrow
channel—the foramen of Winslow (epsploic forimen)

None of the abdemmal viscera 1s 11 the perttonea! cavity, because the penitoneunt
15 reflected over or partly around the organs

Pertoneal Reflections The peritoneum forms as previousls stated, a complete ot
mcomplete covering for nearly all the abdominal viscera In certain situations it 1s
reflected from one organ to another and from the organs to anchorages on the walls
of the 1bdomen Folds are thereby formed which recess e specific names 1ccording to
their situation such as the me<entery omentum, mesocolon nd certun higiments

When the peritoneum 15 traced vertically a conventent area from whach to begin
1s the transverse fissure of the Inver With the organ driwn out of the way —upward
and laterally and the stomach drasn downward and to the left—a double fold 1
seen the gastroheptic or lesser omentum which descends to the lesser curs ature of
the stomach and 1s stretched between these two organs (fig 3)

The two lvers separate on reaching the stomach to enclose that ortan one laver
prsstoy, anteriorly to it and the other posteriorly At the greater cuna(urc{the'\
agmn meet nd pass, apron ke downward to the lower part of the abdomen armd
g the two 1nterar lyers of the greater omentum They then cotl themselves A
ascend to the transs erse colon, this last reflection constitutes the two posterior h; ors
of the greater omentum They agan separite nd inclose ths part of the colon
one lay er passing, above and one beneath 1t

Along the posterior surface of the transve
to [onngthe lr{:n“ erse mesacolon which passes to the posterior wall of the abdomy h
cavity Opposite the lower border of the pancreas they divide mto an :N'cr)\dlnfh' ::d
#descending lver  The ascending layer courses antertor to the pancrels t ve;{wcmr
part of the duodenum the crur of the diphragm and then to the nether m}r’x;‘mg
the diphragm Tt 1s thence reflected to the postenior surfrce of the finer for i
the mfenor Jnver of 1ts coronany and hteril (tnangutr) ligaments and then to e
under susface of the Tner so far 1s the tranwerse fissure the rea of “M:m’;um
outhimng Here 1t 1 continuous sath the postenor tyes of the lesser or gastrohey

omentum of
Ihe descending Tver of the trinsserse mesocolon passes aver the thand port

rae colon these two layvers agun mcc:
nAl
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the duodenum the postertor abdommal wall and the superior mesenteric vessels to
to the Jejunum and ileum The e two intestnal components are surrounded and
the course now 15 back agam to the posterior part of the abdominal cavity to form
the mesentery From here 1t ascends to pass anterior to the aorta and mferior vena
cava into the pelvis

Perttoneal Connections of the Stomach (1) The gastrocohc higament connects the
greater curvature of the stomach with the transierse colon It continues as pre
+sously stated downward as the two anterior layersof the great omentum Initare
contamned the night and left gastro-epiploic vessels

(2) The lesser or gastrohepatic omentum 1s supertorly anchored to the portal fissure
of the Iner and partly to the diaphragm The night free border of the lesser omentum
forms the antertor boundary of the foramen of Winslow It contains in its thick part
(hepatoduodenal ligament) the common bile duct the portal vemn and the hepatic

artery In the gastric attachment of this omentum ate the pylonc (nght gastric)
and left coronary (left gastrc) artertes

(3) The gastrophremic Ligament passes bachward from the carditac end of the
greater curvature to the dizphragm It 1s joined on the postenor abdominal wall by
a penitoneal fold—the gastropancreatic ligament This structure carres the coronary
(left gastric) artery to the cardiac end of the lesser curvature

(4) The gastro-splenic omentum extends from the greater curvature in the area
of the fundus to the hilum of the spleen It contams the left gastro-epiploic artery
and the vasa breva of the splenic artery

Omente The omenta are three folds of penitoneum which connect (a) the stomach
to adjacent viscera (b) the stomach to the transierse colon (greater omentum)
{c) the stomach to the liver (lesser omentum), (d) the stomach to the spleen (gastro-
splenic)

The Greater Omentum Thus structure 1> suspended from the greater cunature of
the stomach and the free border of the transverse colon It covers the small intestine,
asarule sofar as the pelvis Between the two Jayers of this omentum 1s a large part
of the lesser peritoneal cavity (omental bursa) and along the greater curvature of
the stomach 1s the artenal loop formed by the anastomosis between the nght and
left gastroeprploic arteries

The Lesser Omentum The lesser omentum passes between the Iner and stomach
In s lower part its dual lay ers become respectisels continuous to form a free margin
and superiorly they are affixed to the margins of the porta hepatis This omentum
does not provide support for the stomach It 15 attached below and on the left to
the first inch of the duodenum and as previously stated to the lesser cunature of
the stomach Above 1t 15 anchored to the diaphragm directls to the nght and above
the esophagus supenorly and on the nght to the fissural floor for the hgamentum
venosum and to the margins of the porta hepatis

The two leaves of this omentum enclose (a) extra pentoneal tissue (b) fat {more
or less) (c) nght and left gastric vessels 1n the Jesser curvature with branches to
the stomach (d) portal ven bile duct and hepatic artery (in the free edge) (e)
svmpathetic nerves () lvmphatic glands accompanying the veins

Hesenters The mesenten 1s the extensine fald by which the Jejunum and eum
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Tue Prrrronruu

The penitoneum 1s the largest serous membrane 1 the body Tt hns been estimated
to equal n area approvimately the total cutaneous surface of the body

In the male 1t 15 a closed sac but 1n women the free extremities of the uterine tubes
open wmto the pentoneal cavity

In the upper part of the abdomen the peritoneum 1s attached to the under surface
of the diaphragm so far backwards as the posterior surface of the I er and the cardiac
orifice of the stomach Tt 1s then reflected forwards on the upper surface of the Iner,
forming the ligaments of that organ

The stomach except for a small surface below and to the left of the cirdi, 15
completely covered by peritoneum

The Perttoneal Cataty The peritoneal cavity 1s the area enclosed by the peritoneum
It 1s drvided mnto the greater peritoneal cavity (great sac) and the lesser pentoneal
cavity {omental bursa) These communmcate with each other to form a marrow
channel—the foramen of Winslow (epiploic foramen)

None of the abdominal viscera 1s 112 the perttoneal cavity, because the perttoneum
1s reflected over or partly around the organs

Periloneal Reflections The pentoneum forms, s previously stated a complete or
incomplete covenng for nearly all the abdommnal viscera In certamn situations 1t 18
reflected from one organ to another and from the organs to anchorages on the walls
of the abdomen Folds are thereby formed which recer e specific names according to
therr situation, such as the mesentery, omentum, mesocolon and certain hgments

\When the pentoneum 1s traced vertically a convement area from which to begin
15 the transyerse fissure of the hver With the organ drawwn out of the way—up» ard
and laternlly and the stomach drawn downward and to the left—a double fold 1
seen the gastrohepatic or lesser omentum which descends to the lesser curvature of
the stomach and 1s stretched between these two organs (fig 3)

The two lnyers separate on reiching the stomach to enclose that organ, one l:\gﬂ'
passing anteriorly to it and the other posteriorly At the greater cunaturc[l Y
agam meet and pass apron like downward to the lower part of the abdomen, ormd
ing the two antenior layers of the greater omentum They then coil themselyes an
ascend to the transyerse colon this last reflection constitutes the two posterior l1)|:’5
of the greater omentum They again separate and nclose Uns part of the tolen,

ne layer passing above and one beneath 1t

° Along 1{::: poienor surface of the transverse colon these two lavers agun m"i:
to form the transi erse mesocolon which passes to the postenor » a1l of the 1blomin: X
cavity Opposite the lower border of the pancreas they divide into an ascending :::l
< descending layer The ascending layer courses antertor to the pancreas the ;"; o
part of the duodenum the crura of the diaphragm and then to the nether xu’r ammg
the duaphragm It 15 thence reflected to the posterior surface of the lner nlr e
the wnfenar layer of ws coronry and lateral (terangular) lrgaments and then to e
under surface of the hver <o far as the trinsverse fissure the et of shr;mg1m
outhning Here 1t 15 continuous with the posterior Iy er of the lesser, or gastrohep
omentum

1 of
The descending lyer of the transverse me ocolon psses over the third v
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the duodenum the postenior abdeminal wall and the superior mesenternc vessels to
to the jejunum and tleum The e two intesunal components are surrounded and
the cottrse now 35 back gain to the postertor part of the abdominal cavity to form
the mesentery T'rom here 1t ascends to pass anterior to the aorta and nferior vena
cava nto the pelvis

Peritoneal Connections of the Stomack (1) The gastrocolic igament connects the
greater cunature of the stomach with the transverse colon It contmnues as pre
viously stated downward as the two anterior layers of the great omentum Initare
contained the nght and left gastro-epiploic vessels

(2) The lesser or gastrohepatic ementum 1s superiorly anchored to the portal fissure
of the iver and partly to the draphragm The right free border of the lesser omentum
forms the antenior boundary of the foramen of Winslow It contamns n 1ts thick part
{hepatoduodenal higament) the common bile duct the portal vemn and the hepatic
artery In the gastnc attachment of this omentum are the pylonic (night gastric)
and left coronart (left gastric) artenes

(3) The gastrophrentc hgament passes bachward from the cardiac end of the
greater curvature to the diaphragm It 15 jomned on the posterior abdominal wall by
a pentoneal fold—the gastropancreatic igament This structure carnes the coronary
(left gastric) artery to the cardiac end of the lesser curvature

(4) The gastro-splemc omentum extends from the greater curvature in the area
of the fundus to the hilum of the spleen It contamns the left gastro-epiploic artery
and the vasa brevia of the splenic artery

Omenta The omenta are three folds of peritoneum which connect (a) the stomach
to adjacent viscera (b) the stomach to the transvere colon (greater omentum)
(c) the stomach to the liver (lesser omentum) (d) the stemach to the spleen (gastro-
splenic)

The Greater Omentum This structure 1s suspended from the greater cunature of
the stomach and the free border of the transverse colon It covers the small intestine,
asarule so far s the pelvis Between the two layers of this omentum 1s a Jarge part
of the lesser pentoneal cavity (omental bursa) and along the greater curvature of
the stomach s the arterial loop formed by the anastomosis between the nght and
left gastroepiploic artenies

The Lesser Omentum The lesser omentum passes between the hver and stomach
In its lower part tts dual lavers become respectively continuous to form a free margin
and superiorly they are affixed to the margins of the porta hepatis This omentum
does not provide support for the stomach 1t 1s attached below and on the leit to
the first 1nch of the duodenum and as previously stated to the lesser cunvature of
the stomach Above 1t 15 anchored to the diaphragm directly to the night and above
the esophagus superiorly and on the right to the fissural floor for the hgamentum
venosum and to the margns of the porta hepatis

The two leaves of this omentum enclose (a) extra pentoneal tissue (b) fat {more
or less) () nght and left gastric vessels m the lesser curvature with branches to
the stomach (d) portal vemn bile duct and hepatic artery (in the free edge) (e)
svmpathetic nerves (f) lvmphatic glands accompanying the vemns

Mesentery The mesenters 15 the extensne fold by which the jejunum and tleum
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are attached to and suspended from the posterior abdomnal wall and contams
betneen its layers the blood vessels of the intestme

The mesenter 1s attached posteriorls to the left side of the 2nd lumbar vertebra,
pssing downwards across the vertebrae to the right of the sacro-ihac jomt It con
tamns the superior mesenteric vessels jeyunum and ileum between its lavers The
upper layer 1s continuous with the inferior layer of the transverse mesocolon and
lower laver with the peritoneum on the postenior abdemmal wall (hg 3)

The free border of the mesentery 1s so long as the mntestine which 1t encloses—20
feet—but 1ts greatest length 15 not obvious because the structure 15 thrown into un
dulating folds to accommodate 1t<elf to the cotls of the intestine The panetal border
15 called the root of the mesentery and it 1s only about six mnches m length

The parietal attachment of the mesentery 1y varable The area at which this
attachment commences above 15 constant It corresponds with the end of the duo-
denum 15 about on a level with the lower border of the pancreas and 1 adjacent to
the 2nd lumbar vertebra I'rom here the insertion of the mesentery follows an oblique
hne that runs downwards and to the nght crossin, the great vessels and then ending
m the nght 1lac fossa, opposite the nght sacrothac articulation The panetal attach
ment of the mesenters measures as a rule, about six inches From thus oblique at
tachment 1t follows that when effusion tales place 1 the abdomen on the nzht
side of the mesentery the flurd 1s first conducted mto the nght ihac fossa, when on
the left side mnto the pelus

The transierse mesocolon 1s formed by the junction of the two ascending lavers
of the reater omentum after they have enclosed the transyerse colon at the spine
the two layers separate mnto ascending and descendmng lavers

The length of the mesentery from spine to bowel varies m different parts of the
canal 1ts average length 1s eight inches The Jongest part 1s that which goes to cotls
of mtestine Iving between an area six feet from the duodenum and an aret cleven
feet from the same part of the mtestine

Periloneal Spaces Owiny, to the atrang t of the per the cavaty of the
abdomen 1s din ided 1nto a number of potental spaces which are connected by certain
defimte communications or routes (fig 3)

The main spaces are -
The lesser sac of the pentoneum (omental bursa ) It forms a dnerticulu

which hes behind the greater sac wbove and parthy within 1t below since n
extends from the Spigehan lobe of the Inver to the lowest part of the 1..rt1:
omentum It communicates with the greater sac by means of the foramen ©f
Winslow and extends transversely from this opening to the nlum of the

-

T bounded
The night subphrenic space betw een the diaphragm and the lner, it 1s hou -
toward the mudhine by the falaform and coronary ligaments, below 1t ope
into the subhepatic space

The left subphrenie sprce between t |
the hner and stomach below, 1t 15 separated from the correspondin,
sprce by the falaform higament

The pelvis

[

he diaphragm sbove and feft tobe of
s right

w

+



ANATOM?Y pil

Tur Esori scus

Congemtal Malformations The c vanety of esophageal malformition—
congemtal atresia with tracheal fistulae—often has a fatal 1ssue
Short Esophagus and Theracic Stomach The association of congemital shortening
of the esophagus w1th mcomplete mtrathoracic stomach has been reported for a great
many years 1n surgical iterature the world over
The stomach 1t must be reclled ts pnmanly a thoracic organ and during embryo
logic development descends into the abdomen Tollowing this there 1s a fusion of the
daphragm except for the esophageal hiatus If the stomach fails to descend normally
the esophagus remams permanently shortened and a greater or less part of the stom
ach remains withm the thorax The esophageal hiatus then 15 usually large and lax
Symptoms often appear w middle hfe There 15 delay m the passage of food at
the junction of esophagus and fore stomach causing a low grade esophagitis with
subsequent fibrosts and dvsphagia This condition closely mimics carcinoma for there
1s loss of weight substernal discomfort or pain and at times blood stained vomzttus
There are two vaneties of short esophagus namely
1 Congemtal
{a) Usuallv discovered i children
(b) Adult form usuxlly found after forty years of age In this group there 1s
a hgher madence among women than men
In early examples the condition 1s commonly discoverable in children of the
asthemc thmn buld while the late congental forms are seen 1n the broad
pyhnic patrent
2 Presumably acquired
Posution of the Esoph The esophagus a musculo tube, 1s contained
partlv 1n the neck and abdomen but in the main in the thoracie cavity 1n the superior
and posterior mediastina The tube begins behind the cricoid cartilage and passes
posterior to the trachea in1ts upper half andinitslower half behind the pericardrum
Before perforating the fleshly part of the diaphragm behind 1ts central tendon and
immediately to the left of the median plane 1t turns forward and to the leit
The abdominal esophagus 1s short and takes a course to the left and downward
behind the esophageal notch of the Iner and about two mches below the xiphoid
process close to the left costal margin
The nght margin of the esophagus passes mto the lesser cunvature while the Jeft
one 15 separated from the fundus by a notch
The esophagus lies between the two pleural sacs but in contiguity with the left
above and the right below (Carcinoma of the esophagus 1s therefore saxd to extend
to the right lung and pleura more often than to the left ) The thoracic duct s to the
right below to the left above and crosses behind 1t about the 4th or 5th theracic verte
bra T oose cellular tissues (continuous with that behmd the phary nx) attaches the
esophagus to the vertebrae
The loose structure of the submucosa allows a distinct dilation of the esophagus
when food 15 swallowed At other times the lumen 1> almost completely obliterated
by longitudmal folds which mclude the mucous membrane the muscularis mucosae
and the submucosa
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Fmally there 1s the mternal mucous coat

In the esophagus the elastic tissue 1s most abundant at the lower end The normal
twist at this end helps to mamntain the closure of the so called cardiac sphincter The
pressure of the left crus of the diaphragm postenorly and of the hver antentorly aid
1 the same effect

Many years ago 1t was found that when the stomach 1s filled with a neutral solu
tion 1t runs back and forth between the esophagus and stomach without hindrince
When however, the solution 1s made acid 1t 15 shut off from the esophagus and re
tamed 1n the stomach

Relations of the Esophagus The relations of the esophagus 1re particularly of m
portance at the narrow areas where lesions are Iihely to take root m the neck Here
esophagotomy and other operations are carned out and myuries are likely to
occur

The esophagus follows the curves of the cervical and dorsal spme till 1t passes
anterior to and to the left of the aorta prior to penetration of the diaphragm In
addition to the deviation to the left at the diaphragm 1t also shows = left lateral
curvature at the root of the nech

Certical Relalions Anteniorly, with the trachea and thyroid gland, posterorh,
with the vertebral column the longus colll muscles latertlly, with the common
carotud artery, lobes of the thyrod gland, recurrent laryngeal nenve and thoracic
duct

Thoracte Relations In the superior mediastinum the esophagus passes between
the trachea and vertebral column behind and to the night of the aortic arch to the
descending aorta and through the diaphragm Anteriorly are the trachea, left bron
chus, pericardum and daphragm Postenorly, the vertebral column the longus
colli muscles night aortic mtercostal artenies thoracic duct hemazy gos vens and
aorta
Left relations the supenior mediastinum  termunal part of aortic arch, left sub-
clavian artery thoracic duct, left pleura recurrent nene and descending thoracic
aorta

Right relations right pleura and azvgos vein and vag: !

In the upper part of the thorax the esophagus 15 i close relation to the pmct:]
pleura The arch of the aorta then courses between the two opposite the third an
fourth thoracic vertebrae On the nght side the vena azi gos arches fornard between

hagus and the nght panetal pleurt

lh?nti:i: te;:::r of the thogmv ?hc csopl‘n’aguﬂ returns to the midline and 1s equally 1
relation with the two pleurae In its lower part the esophagus 1s again contiguous
o the left pleura
‘ The aort: winds spirally around the esophgus, p1ssing anteniorly above 1Iu-nll:
the left then postenorly and finally posteriorly and to the nght Below the radml‘":I
arch the esophagus 15 directly hehind the bronchiil glands and the penicardi
(corresponding to the left auncle)

The vagt come mto relition with the esop!
left nene s 1t descends resting anteriorly  the night poster
4 number of branches—on the nht commonly three, on the Ieft two,

hagus below the roots of the lungs the
rorly  Fach divades mata
forming an
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esophageal plexus of nerves which tends however, to reunite into two trunks before
percing the diaphragm Each trunk contains a proportion of fibers from both vagt

Abdonunal Relations The esophagus passes through the muscular part of the
draphragm posterior to the central tendon The right margin of the esophagus merges
with the lescer cun ature and the left margn 1s separated from the {fundus by a notch

The part of the gullet between the midrff and stomach (measuning about 1 2o
cm 1n length) rests on the posterior aspect of the left lobe of the liver and 15 close
to the left phremc artery The gastric nerves pass through the diaphragm with the
esophagus—one antenorly and the other postenorly

Durection of the Esophagus The direction of the esophagus as previously stated
1s not strarght It inclines to the left in the neck but 1s pressed back to the median
line by the left end of the aortic arch opposite the fourth thoracic vertebra Below
this 1t agam curves shghtly to the left so that its draphragmatic onfice 1s normally
somewhat to the left of the median hine and to the Jeft and anterior to the aorta
In the sagrttal plane 1t follows the curved line of the vertebra to the fourth thoracic
vertebra, below this vertebra it gradually leaves the spinal column and passes more
vertically to 1ts diaphragmatic onfice

Calibre of the Esophagus The esophagus 1s the narrowest part of the gastromtestinal
tract When empty 1t 15 distinctly flattened anteroposteniorly above 1ts lumen
being a frontally placed slit In the whole thoracic part 1t 1s wide open during life

The diameters of the esophagus increase on the average from above downwards
Annular constrictions however can usually be seen n three situations behind the
cricord cartilage behind the bifurcation of the trachea and in the esophageal opening
of the diaphragm The uppermost 1s frequently the narrowest

The lumen of the esophagus {except during the act of swallor ing or vomiting) 1s
always closed 1n the cervical part sometimes closed and sometimes open n the
thoracic area depending on whether the stomach 1s full or empty of gas or fluid

‘The lowest constriction 15 the narrowest measuring 12 mm 1n diameter as com
pared to 14 mm for the upper two but 1t 1s more distensible allowing of rapid dilata
tion to 22 mm  the other two to 18 or 19 millimeters

Diverticula of the esophagus are frequently reported m medical Iiterature Thus a
traction varety 1s induced by diseased lymph glands adjacent to the tube Agam
the esophageal wall may fall over the margin of what 1s hnown as Leugart s pouch—
a fibrous band which passes from the left bronchus to the lateral apsect of a vertebra

Commonly the diverticula of the esophagus are pharyngeal pouches which estend
downwards into the nech The pouches commence on the posterior lateral wall of
the pharynx directly above the junction with the esophagus The pouch 1s situated
posterior to and usually to the left of the esophagus The sac may extend down
the neck into the thorax

Length of the Esophagns The length of the esophagus at birth 1s about 10 um In
an adult man 1t averages 2> cm  the distance from the sixth cenvical vertebra ats
upper end to the tenth or eleventh thorane vertebra

The fength of the cervical part 1e above the episternal notch or the second
thoracic intervertebral dish averages > to 7 cm and ranges between 415 and 8]
m  varying with the length and position of the nech
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Lerel of the Esophagus The level of the ¢ ement of the esophagus depends
on the position of the head and nech and varies from the ffth to the sixth or seventh
cervical vertebra In the position mudway between flexion and extension of the
nech 1ts upper end (behind the lower border of the cricoid cartilage) 1s on a level with
the 6th cervical vertebra Iis lower end passes through the diaphragm, opposite the
tenth thoracic vertebra to end 1n the stomach opposite the eleventh vertebra

Morements of the Esophagus There are three phases of peristaltic action i the
esophagus termed primary secondary and tertiary Primary penstalsis 1s the contrac
tion wave that follows a swallowing movement for about five or six seconds The rate
at which the wave travels 15 more rapid 1n the upper part of the tube than n the
lower

Secondary penstalsis does ot follow a swallowing movement It 1s started by the
presence of a bolus of food 1n the esophagus proper This movement takes place
only if the pnimary wave leaves some part of the bolus behind It 15 a reflex action

Tertiary penstalsis 1s sumlar to the secondary except mn the mechamsm of the
reflex In the lower one half or one third of the esophagus 15 the Meissner Auerbach
plexus, described later This 1s a networh of automatic nerses lying in the wall of the
gastrointestinal tract It 1s present throughout the tract from the lower part of the
esophagus downward

The chief swallowing center 1s situated 1n the medulla oblongata, adjacent to the
nucleus of the vagus The efferent fibers travel to the various muscles taking part
in the act by the hypoglessal, trigemimal (to the mylohyoid muscle 1n the floor of
the mouth) and the glossopharyngeal and vagus nerves to the muscles of the pharyn¢
and esophagus

Spluncters The lower arcular part of the infenor constrictor muscle of the phary nx
actually the cricophary ngeous sphincter 1s a thich ring of muscular fibers normally
Leeping the upper end of the esophagus tightly closed

The cardiac sphincter 1s such 1n a physiologic sense It has been demonstrated that
a pressure from above of only 5 to 7 mm of water 1s sufficient to cause it to open
whereas pressure from the cardiac side nduces spasm and must rise to 50 mm of
water 1n order to cause the sphincter to open (fig 12)

The mechamsm of the closure of this sphincter 1s unknown In any case st appears
that expenmentally strong stimulation of sensory nerves of the abdominal viscera
mduces cardiospasm reflexly by way of the sympathetic afferent pathways

The cardiac sphincter recen es inhibitory fibers from the vagus and exaitatory fibers
from the sympathetic Sometimes the mnnervation of the sphincter becomes dis
ordered the sympathetics being overactive or the vagus underactive The muscles
as a result remam conically contracted during swallowing and thus prevent the
easy entrance of food nto the stomach Difficulty m swalloning 1s evpenenced and
the esophagus for some distance abos e the obstruction becomes distended by retamned

food This condition 1s called cardiospasm
Esoph ! Coats The esopt has four coats The external (fibrous) ene con

s
sists of bundles of white tissue with many elastic fibers It serves to connect the

cosphagus with the surrounding’ structures
The <econd coat 15 the muscular one [he third 15 the submucous or areolar coat
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which 1s composed of loose fibrous elastic tissze It contains the larger blood vessels
lymphatics and nerves as well as the irregularly distributed mucous glands

B ~ - - -

i

Fig 12 —\erve supply of esophagus distnbution above and below diaphragm A Eso
phagus B Trachea C Right and left vagus D Esophageal plevus F Stomach

Lymphatics of the Esophagus The lymphatics of the esophagus dram to the
following group of glands
1 Lower deep cenical (in relation to the common carotid arter)
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Fig 15 —Vems ot eophagus and tomach The venous retum 15 through the mfertor
thyrod seins i 1ts upper part through the ar gos and hesuaz gos 1n its middle part anl
through the short ra_tnc and the coronan veins i ats lower part 4 Feophageal venous
plexus. B Inferior thiroid vens C Innominate vein D Supenor vema cava E. \ngm
ven F Hemanvgosvein G Short gastne vemns, H Portal vern I Splentc vein

2 Glands accompanving the recurrent laryngeal nenves

3 Bronchial
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4 Posterior mediastinal (along the aorta)
5 Left gastric

The Ivmphatics enter the mediastinal and cervical Iymphatic nodes so that if
cancer of the esophagus 15 apparently present the nodes at the root of the nech
must be carefully examined

Esophageal 1rlertes These are chiefly branches of the thoracic 2otz

The esophageal arteries are four or ine They tahe ongin from the antenor aspect
of the aorta and course downward to the esoph forming along 1ts
course

Esophageal | emns The venous system corresponds to the arteries draming mamly
to the thyroid veins abose to the azygos and hemiazy gos vems mn the thorax and to
the left gastric vemn below Its main mnterest lies in the fact that the anastomosis
hetween the left gastnic vein and the lower esophageal vems (draming to the azy gos
and hemrazy gos v emns) represents one of the four important sites of communication
betneen the portal and systemic venous circulation (g 13)

Esophageal \ertes The nerve supply of the esophagus 15 denved from two sources
svmpathetic and parasympathetic {figs 8 12)

The svmpathetic supply comes from three sources
Branches from the ganglionated sympathetic trunks both nght and left
(T-6-10)
Branches from the greater and sometimes lesser splanchnic nerves
Branches from the plexuses on the left gastnic and mfertor phrenic nerves
from the celiac plexus

—

[

THE SyALL INTESTINE

Posttion and Length The small mtestine 1s a narrow muscular tube about 22 feet
1n length It beginsat the pylortc sphincter and terminates at the ileocolic sphincter
where 1t joins the large mtestine

The small intestine 1s attached to the posterior abdominal wall by means of 1ts
mesentery

‘There 1s some expenmental evidence for the belief that there 1s a constant dis
tribution of small intestine at least 1n the same person

Treves (1885) found that the position depended upon the size and shape of the
surrounding organs especually the stomach and colon He stated that the tntestine
was disposed n an wrregularly curved manner from the left upper quadrant of the
abdomen to the right lower quadrant!

According to Mall the gut 15 atranged n spiral cosls passing from the left hypo-
chondriac area to the n ht thac fossa successne cols bemg n the main parallel
Startin, from the duod there are twotransverse folds in theleft hypochondrium,
followed by a long fold that goes across the body and back Some less distally trans-
verse folds occupy the left ihac fossa The rematnder 1 disposed vertically occupying
the lower part of the umbilical area and pelvis and extending to the right so far as
the large intestine will permit. The end of the tleum rices from the pelvis ito the nght
1hac fossa

There are frequently deviations from this arrangement
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ml;;nfl:er:\able ‘variations are present in the length of the ntestine, rangmng from 13

Yorements The movements exhbited by the small mtestine may descriptively
be divided mto two classes propulsne and non Ppropulsne

Rererse penstalsis 1s not common 1n the small mtestine, 1t occurs normally 1n the
duodenum when bile 1s regurgitated 1nto the stomach at the end of gastric digestion
It 15 always present i examples of intestinal obstruction (fecal vomuting)

The pyloric antrum pylonic sphincter and the first part of the duodenum act as
a coordinated umt When the antrum contracts the duodenum exhibits receptine
relaxation 1n order to recenve the evacuated chvme

Pylonc rhythm seems mdependent of gastric penistalsts (Todd Beaumont Founda
tion Lectures Series 9, 1930), but 1s closely coordmated with rhy thm of the duodenal
cap
Pamter Todd and Kuenzel® found that “the typical neutral pattern of the stomach
15 expressed 1n a penstalsis of both stomach and duodenum wherein the waves follow
each other at 20 second mtervals The pylorus opens and closes every 20 seconds
and evacuation of gastric secretion recurs with every systole

Slow penstaltic waves pass down the small intestine 1n its entirety at intervals
varying from a few seconds to a fen minutes

In addition to penstalsis there are also movements of a churming character—
rhy thmical segmentation These are alternating contractions and relaxations of suc
cessne segments of ntestine which are not onwardly progressne in 2 coordinated
manner—that of penstalsis for example

The rate of rhythmic segmentation of intestine 1s progressively slower mn succes
sively lower levels of bowel It 1sabout 17 to 21 a minute i the duodenum and about
10 to 12 2 minute m the tleum The amphtude of contraction, on the contrary 15
only about one third so great in the duodenum as in the ileum

How the movement of the small intestine 1s regulated 1s obscure The vagi increase
the tone and motility of the small bowel and the svmpathetic nerves hive the re
verse effect But 1t 1s found even after the vagus and sympathetic nene supplies
have been dnided that normal, but shghtly modified penstalsis continues Parts
of the gut exased from the body exhut rhythmic movements The normal in
testinal movements are therefore probably controlled by means of local mechameal
and chenucal stimul: of the mucosa and causing contraction aboye the relaxation
below the site of simulation Auerbach s plexus probably carries the impulses which
bring about this coordmated response

When a <egment of the ntestine for example 1s rey ersed by surgical operation
waves of penistalsis continue to pass over the reversed segment i the same direction
as before that 1s they move toward the duodenum after the operation

The behef that specific stimulation of the gut in any arca mnduces contraction
just above and relaxation just below the affected arex 1s conventently refcrred to s
the law of the intestine

1t 15 mamifest then that the movements of the intestine re influenced by nenes
but not in the manner of the esophagus nd stomach The vag are mator to the in
testine the sympathetics are mhibitory  however of as previousty stated a section
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of mntestine 15 denervated the digestive movements seem to be normal proving the
mdependence of intestinal motility

Blood Supply The normal pattern for the artenal supply of the intestines 15 that
the mid gut (duodenum to middle of the transverse colon) 1s supplied by the superior
mesenteric artery and the hind gut (transserse colon to rectum) by the mfertor mes
enteric artery

The mode of distribution of the artertes 1s by means of a series of arching branches
that lie between the two layers of the mesentery of the tube

The venous return 15 over the superior mesenteric vems which umtes with the
splenic to form the portal vemn

Lymphatics of the Small Intestine The lymphatic vessels are very numerous The
lacteals anise 1n the vill: These jom lvmphaties from the solitary nodules and Peyer’s
patches and form a distinct chain of lymphatic vessels that pass between the two
layers of the mesentery to reach the thoracic duct

Tre DuopeNTAM

The duodenum 15 so named because some ancient anatomist measored length
by finger breadths (L duedem: twelve ) This 1s the widest part of the small intestine
and the only one not connected by a mesentery with the posterior abdommnal wall
Part of 1ts antenor lateral surface 1s however covered sath peritoneum and con
sequently has a serous coat

C ! Valfe Duodenal septa occur like atresta and dnverticuli and
are embryologic defects They are rare conditions

Congemtal duodenal obstruction may occur as a result of aberrant vessels extninsic
peritoneal bands or malrotation of the gut Intrinsic causes are atresia stenosis or
an mtrnste draphragm

Duedenum In ersum Shght varations of the duodenal curve are frequently dis
covered Addison® described no less than 40 distinct shapes of the part

The third or honzontal part of the duodenum instead of crossing the midline
ascends behind the descending part and crosses the midline higher postertor to the
head of the pancreas

Two forms of duodenum mnversum are described one in which the posttion of the
duodenum remains constant however the patient 1s moved about and the mobile
form 1n which the segments of the duodenum alter their sites relativ e to one another

Duodenal Contour The first part of the small mtestme 1s horceshoe shape with the
comveuty to the night side the concasity encloses the head of the pancreas

Conloural Deformities (1) Uleer (2) dnerticulum (3) duodenal redundancy (4)
duodenitts (5) adhestons (6} foresgn body (7) polyp (8) new growths (9) extra
duodenal pressure from the gallbladder (10) pancreatic tumors (11) intestinal tu

mors (12) abnormal curvature especially of the lower part

G duodenal Junction The gastroduodenal junction can be recognized from the
fact that at this site a small vewn (vemn of ‘Mavo) croswes transversely and may be
seen beneath the serosa

Duadenojejunal Flexure The end of the duodenum the duodenojejunal flexure

1s firmly held 1n place by 2 band of fibro-muscular tissue which descends upon 1t
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from the nght crus of the diaphragm and the tissues about the celiac axis The
band 1s sometmes called the suspensory ligament of the duodenum (Treitz) 1
serves also to support the mesentery

On the left side of the termmnal part of the duodenum 1s the duodenojeyunal fossa
Normally 1t 1s occupied or filled by the convexity of the termmal part of the duodenur
to which 1t serves as a bursa The suspensory ligament forms 1its upper barder, 1t:
lower border bemng formed by another fold the duodenal The mferior mesenteric
ven ascends near the left margin of the pochet This fossa 1s the anatomic cause of
one form of intrapentoneal hermia, described 1n detail 1 the present writer's book?
Another pentoneal recess les to the right of the duodenojejunal flexure {fossa of
Waldeyer)

The duodenojejunal flexure lies on the left side of the second Jumbar vertebra
below the pancreas i front of the left renal vessels The jejunum, at its begmning
passes downward, forward and usually to the left If the transverse colon 15 displaced
upward and the jejunum drawn tensely to the right, a folded edge of pentoneum
contaming muscular fibers appears passing from the flexure to the paretal pent
toneum This 1s the suspensory ligament or muscle of Treitz, which 1s anchored to
the left crus of the diaphragm The fossa which les behind 1t 1s the supenor duo-
denal fossa of Treitz, while that below 1s the inferior duodenal fossz Below this
fossa the inferior mesenteric artery passes and near the left edge of the higament,
the inferior mesenteric vem (paraduodenal fossa)

To tind the ligament of Treitz and the first loop of Jejunum 1t 15 best (1) to dis
place the transverse colon and 1ts mesentery upwards, (2) to follow the mesocolon
downward and to the left The beginning of the jejunum and Treitz’s ligament are
found at the left of the second lumbar vertebra

The jejunum ileum extends from the duodenojejunal flexure to the cecum It 15
about 22 feet long The jejunum forms the upper two fifths of this structure and 15
found for the most part on the left side of the upper abdomen Its coils are disposed
I a transverse position The tleum forms the lower three fifths of this section of
intestinal tube and 1s situated mainly wn the lower abdomen and pelvis

The blood supply of the duodenojeyunal flesure derives from the nght gastnc and
supenor pancreatico-duodenal of the hepatic snferior pancreatico-duodenal of the
superior mesenteric

The nerves are from the celiac plexus

Position and Mobihty There 1s Iittle defimte information concerning either the
position or mobility of the duodenum proper The various parts of the tube may vary
in position

The duodenal position 1n the male vanes 1s a rule with advancing age Ihereisa
definite tendency for the highest part of the siscus (in the prone posttion) to move
downward most notably in the fifth and sixth decenmi1 of life A duodcnal high pownt
found <o high 1s T 12 althou,h rare throughout hfe 15 most infrequent after the 12¢
of Bty

The great majonity of persons show 1 lgh point oppostte either I 1 ot L-2 There
15 1 defintte shift towards 1 2 alter the a,e of fifty

The low point of the duodenum (in the prone position) the sccming mean 151

level a Inttle below 103
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Friedman® of the Department of Anatomy, McGill University  summarized his
study of the position of the duodenum as follows

1 The mean position of the highest pomt of the first part of the duodenum 15 opposite
the lower part of L 2 sarying between T 12and L 3

2 The vanation 1s onIng in part to a downward mugratton with age of the duodenal high
point at a statical rate of about half a vertebra per decade

3 The mean position of the lowest pomt of the third part of the duodenum 15 opposite
L 3-4 interspace varying between L2and L §

4 The third part of the duodenum does not mugrate downwards with age so that there
is a constant tendency towards shortening of the vertical diameter of the duodenal curve as
age advances

5 The most fixed pomt of the duodenum 15 the duodenojejunal flexure opposite L 2
{plus or minus) one vertebra It does not migrate with age

6 Depending on the state of fullness of the stomach and intestine postural changes
may mduce an excursion of the duodenum of about two vertebrae (plus or minus}) Down
ward excursions occur about the duodenojejunal flexure at fixed pivot with consequent
shortening of the vertical duodenal diameter Upward excursions involve the whole duo
denum including the duodenojejunal flexure

Duodenal Ditisions Anatomically the duodenum consists of two main divisions
the duodenal cap and the whole of the remainder of the duodenum

For convenence of description the duodenum 1s divided 1nto four parts

Relations of the Duodenal Parts Furst Part (Pars Superior) The first part of the
duodenum 15 smooth because 1t has no valvulae conniventes It 15 hnown as the cap
or bulb

Mayo held that 1t belongs rather to the stomach than to the small intestme be
cause 1t 15 supposed to have developed from the ongmal fore gut

The peculianty of the human duodenal bulb 1s the formation of the fornix In this
way the duodenal part of the sphincter lLies outside the gastnc part on the lesser
curvature site

The first part of the duodenum 1s two mches long directed from the pylorus up
ward bachward and to the nght reaching the neck of the gallbladder This first
inch 1s mvested with penitoneum but the second nch 1s covered only anterorly

Antertorly and superiorly are the hiver and gallbladder Posteriorly 1s the common
bile duct portal vemn hepatic artery, gastroduodenal artery Superiorly the opening
of the lesser sac and lesser omentum Inferiorly the head of the pancreas

Second Part (Pars Descendens) This part passes from the neck of the gallbladder
to the lower border of the 3rd lumbar vertebra It 1s from three and a half to four
wmches long Its posterior susface 1s devoud of pertoneum and lies on the inner aspect
of the nght hidney Onts inner left side 1t 15 1 contact with the head of the pancreas
and common bile duct The latter pierces the duodenal wall about three inches from
the pylorus The duct enters the mtestinal wall after jomming with the pancreatic
duct to form the ampulla of \ ater zbout 10 cm from the pi lorus

Anterior e the transierse colon Iner and gallbladder and small mtestines
Tosteriorly are the right Lidney suprarenal glands renal vessels and inferior vena
cava To theleft are the head of the pancreas bile duct and pancreatic duct On the
right side1s the night flesure of the colon On the medial aspect three and one half to
four inches from the pylorus 15 the duodenal papilla on which 1s the orifice for both
the bile and pancreatic ducts
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Tlurd Part (Pars Inferior) ‘This 1s about four and one half to five inches long It
passes from right to left across the spine, ascending from the third to the second
lumbar vertebra and ending 1n the Jejunum on the left side of the spinal column
This part of the duodenum les below the transyerse mesocolon and 1s covered an
terorly by peritoneum except where the root of the mesentery crosses it Anteriorly
1s the supenior mesenteric vessels and plexus Posteriorly, the 1orta, infertor vena
cava, crura of the diaphragm, left psots and the left renal vessels Superiorly, 15 the
pancreas

Fourth Part (Pars dscendens) 1hus part 1s oblique

Perttoneal Relations of the Duodenum The first inch of the first part of the duo-
denum 1s completely surrounded by peritoneum, the remamder of the first part at
1ts lover aspect 15 not covered by pentoneum (retroperitoneal)

The second part—here the Jeft and posterior surfaces are not covered by perito
neum

The third part—the upper and posterior surface of the duodenum are not covered
with peritoneum

Duodenal Fossae The present writer has already described the duodenal fossie
as follons®

The Paraduodenal Recess (Recessus Duode lis, Land ert Brocsike)

This meonstant recess lies slightly to the left of the ascending part of the duodenum The
stoma which 15 medially directed 1> crossed antertorly by the mferror mesentenc ven ¢
companted sometimes by the ascending branch of the left colic artery, 1t 1s formed by 2
ridge—the phea veno 1—composed of the mfertor mesentenic vemn posteriorly the fovea 15
delimited by the parietal penitoneum  the renal vessels the left ureter and a portton of the
left kidney and inferiorls by the mesenterico mesocolic fold This fossa disappears as a

rule 1n the first decade of hife 1
It 15 of interest to note wrote 4 K McGregor!® that hernia mto the paraduodenal

fossa mav be associated with hemorrhoids owing to pressure on the inferior mecntenic vem
by the gut entening and leaving the fossa
The Retroduodenal Recess
This fossa the largest of the duodenal fossae 1s present at times It s a pouching in
front of the aorta and behind the thied and fourth parts of the duodenum cucnd:x:lgl:)nl;:
upward ditection almost as far as the duodenojejunal junction The onifice 1y direct
left and downward

The Duodenojeyunal or Mesocolic Recess
This recess 1 found to the left of the aorta between the top of the duodinojejunal flexure
and the overlving root of the transyerse mesocolon The onifice 1 dirccted fon;‘ard! of
Moymthan states that when this fossa 1s present strangely enough no other form
duodenl fossa has been observed (This 15 equally true of the retroduodenal } nt and
The duodenojejunal fossa may be revealed by draning the jeunum to the night ai
downward following upward traction of the transverse colon
Vovrihin s Classification of the Perttoneal Fossae
Movnihan s clas ification of the fossac in relation to retropenitoneal hunis 15 as follows
1) The supernior duodenal fo sa
(2) The infenor duodenal fossa (Treitz)
(3) The paraduodenal fossa (Landzert)
(4) The me<entenco-parnctal forsa (Waldeyer)
{5) The mesocohic fosta
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Fossae of infrequent occurrence and of Little practical importance according to Moyn:
han are
{6} The posterior duodenal fossa (Gruber)
{7} The duodenojejunal fossa
(8) The recessus tnter mesocolicus transtersus
(9) The infraduodenal fossa

Durection of the Duodenal Parts Beyond the narrow part of the bulb for an inch
the duodenum passes horizontally outwards toward the nght and backwards and
then turns downwards to form the second or vertical part

‘The second part of the duodenum 1s directed downward along the nght side of
the vertebral column to the fourth lumbar vertebra It 1s about three and one half
mches long

The third part of the duodenum hes across the 3rd lumbar vertebra from which
1t 1s separated bv the great vessels and 1s about three inches long Its direction lies
almost horizontal but shightly upward and 1ts last 1nch 1s crossed from above down
wards by the superior mesenteric vessels and the root of the mesentery

The fourth part of the duodenum passes upward and to the left just beyond (to
the left of) where the supenior mesenteric vessels cross the duodenum It turns for
wards 1n the root of the transserse mesocolon and emerges from the lower surface
of this at the beginning of the Jejunum It1s asa rule attached to the mesocolon by
a fold of peritoneum Lknown as the band of Treitz This 1s an important landmark
n the abdomen It 1s a gwde to the duodenojejunal flexure

The Calibre of the Duodentm Beyond the narron part of the apex of the bulb the
duodenum 15 wider up to one and three-quarter mches in diameter

The Suspensory Muscle This1s a small flat tnangular muscle which anses directly
above the hiatus aorticus from the bard of hbers of the lumbar part of the diaphragm
Tt runs downwards anterior to the coelic plexus and behind the pancreas 1ts fibers
drverging downward

Duodenal Lymphatics The lymphatics are closely related to those of the pancreas
by direct anastomoses of lymph vessels or tndirectly by many small branches be
tneen the larger vessels

They consist of an anterior and a posterior set which open into the superior pan
creatic and pancreatico-duodenal lymph glands on the antenar and posteriar aspects
of the groove between the pancreas and the duodenum

C ation 15 also blished with the lymphatics of the appendix and
ascending colon

Blood Supply of the Duodenum The duodenum 1s supplied sith blood by the su
penor pancreaticoduodenal branch of the gastro-duodenal and the infenor pancreatt
co-duodenal branch of the superior mesenteric artery The<e two anastomose and
form a hind of dual artersal chain extending along the groove between the duodenum
and the head of the pancreas one half being anterior and the other postenor to the
pancreas

The gastroduodenal artery begmns at the supenor border of the first part of the
pancreas and gies off a retroduodenal branch before dividing 1nto two trunks
one the right gastroepiploic courses to the left along the greater curvature of the
stomach the other the superior pancreatico-ducdenal extends downwards to the
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night along the concavity of the duodenum contributing many branches—the
ram1 duodenales

The wfenor pancreaticoduodenal branch anses from the right side of the superior
mesenteric artery where 1t lies along the 1scending duodena! segment extends from
Ieft to nght along the duodenal curve and anastomoses wath the superior pancreatico-
duodentl The duodenal branches of Theile arse from the Jeft side of the supertor
mesentenc artery and evtend to the duodenojejunal angle Both the superior and
mfertor pancreatico ducdenal arteries divide mnto two brinches which Pss ntenor
and posterior to the head of the pancreas and anastomose to form anterior and
postenior artenal arcades which extend along the concavity of the duodenum

From the comexity of the arterinl arcade branches extend to the tno surfces of
the duodenum I'rom 1ts concavity branches extend to the pancreas

Wilkie' first clearly described the supraduodenal artery, usually stemming from
the gastroduodenal or hepatic artenes, as the source of supply to, 1n the mawn, the
upper two thirds of the interior and one third of the posterior wall of the first put
of the duodenum He noted also that the upper part of the first one half inch of the
duodenura s supplied m about 50 per cent of persons by branches from the pylonc
or r1,ht gastric artery Recurrent branches from the right gastroepilplotc or supertor
paucreatico duodenal arteries supply the lower anterior part of the first inch of the
duodenum, the retroduodenal branches from the gastroduodenal artery supplymng
the posterior part

The supraduodenal rtery 1s tctually an end artery and the anterior duodenal

anemic spot > of Mayo (S G O,v 6,p 600 1908) seen when the hepato-duodenal
hg; t 1s tensed corresponds to the center of this relatively poorly supphed arer
The blood supply of the first part of the duodenum 15 poor because of its situation
on the borderline between the area supphed by the coeltac avis and the supenor

mesenteric "
The retroduodenal artery, a branch from the trunk of the gistroduodenal, usuatly

supphes the lower two-thirds of the postertor surface :
Branches from the superior pancreatico-duodenal artery supply the termmal

part
Arteries of the Second and Third Parts of the Duodenum The wterior and pos-

tersor pancreatico duodenal arches are the major sources of arteral suppls to the
second and third parts of the duodenum These arches represent wn nastomatic
junction between the ceelwe avs and the superior mesenteric atlery "
Arteres ta the Fourth Part of the Duodenum The supenior mesenteric arlcf)‘ ‘c
wnfertor pancreatico-duodenal artery and the first jejunal artery generaily contr ’:lc:
twigs to the fourth part of the duod The duod junal flexure stself reces
wigs f at least two of these three sources
‘ "rghc l'\oll::‘encs of Onigin of the Pancreaticeduodenal Arcades The gastroduadenal
arten descends medial ot anteriot to the lower common duct behind the first part
of the duodenum and at its wfenor border dnides nto the inferior g;\s(mpqvlmfcr
and anterior superior pancreatico<luodenal artenes During this course it L“;“ :d
the supraduodenil postenior and superior pancrestic duodenal retroduodenal a
pancreatic brinches and oceasionally the suprrduodenal arieny  atemc
The veins accampans ing. theee artenes end 1n the superior mescntenic and sg
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veins and thence therr blood reaches the portal vemns which are directly postenor
to the first part of the duodenum and separated from 1t by the bile duct and gastro-
duodenal artery

The duodenal cap 1> separately supplied by a small branch from the gastroduodenal
artery (in 50 per cent of persons) or sometimes from the hepatic (in 40 per cent)
Ths 1s called the supraduodenal artery It 1s an end artery

Duodenal Verres There are some contrary opinions among anatomists concerning
the nerve supply to the duodenum Horton™ for example found that the myentenc
plexus 1s continuous from the stomach to the duodenum

The nerves are dernved from the solar plexus and after piercing the outer long1
tudnal muscle layer form the ntramuscular plexus of Auerbach

The nerves continue obliquely through the circular muscular layer and form the
plexus of Merssner within the submucous coat

Tie JEJOVUM

The name jejunum 1s from the Latin jeyunus  empty ’

Posiion The jejunum les for the most part mside the anchorage of the large
ntestine

In consequence of the freedom of motion of the coils of the small intestine a defimte
and constant posttion of the different partsis not possible Ina general way however,
the co1ls are placed 1n an irregularly cursed manner from left to nght and the jejunum
1 1ts entirety 1s largely above the ileum and occupies the umbilical and left lumbar
and thac areas while the 1leum 1s found mn the pelvis, the hvpogastrium and the nght
side

After the coils of the jejunum are arranged transversely and those of the ileym
vettically some couls of the jejunum corresponding to the longest part of the mesen
tery are found in the pelvis

The 'y 15 the susp ry I of the jejunum and tleurn or of all the
small intestine except the upper 25 to 10 to 12 mches

Relations The jejunum commences at the area where the small bonel turns
abruptly downward upon the left side of the 2nd lumbar vertebra where the mes-
entery begins

There 1s no sharp demarcation to distingssh the jejunum from the 1leum

The hrst part usually rests 1n the left hypochondrium and passes to the umbilical
area turning into the might half of the body and cunves there passing bachward
again across the median plane thereupon 1t forms several loops mn the left iltac
fossa passes to the right agamn and finally descends nto the small pelvis Its terminal
part passes upward again curves to the night around the margin of the nght psoas
muscle and passes to the iliac fossa terminating in the ileum

Drrections The jejunum tends to be above and to the left and the ileum below
and to the nght

The Middle Calibre The jejunum 1s wider than the ileum

Length This part of the small intestine 15 about seven and one half feet long Tt
constitutes the first two-fifths of the small mtestine

Blood Supph of the Jepunodeum This 1s derived from the vasa intestim brevis of
the superior mesentenc arters  Thev within the

v and form a
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number of artenial arcades which give nse to the vasa recta Pursuing a straight
course they enter the mesenteric border of the intestine w ithout anastomosing with
cach other Within the intestinal wall the anastomoses between the vessels are few
This 1s 2n important fact to keep 1n mind 1n effecting an enterostomy or enterp
anastomosis In these procedures 1t 15 essential to avord njury of the vasa recta of
the divided edge

On the upper part of the bowel the mesenteric vessels are distinctly Jatger than
opposite any other part of the intestine, they grow smaller as they proceed downwd
until about the lower third of the mtestine they remamn about the same size so far
as the ileocecal valve

The main branches of the superior mesenteric artery unite to form primary loops
in some parts secondary or even tertiary loops are observed I'rom these the vasa
recta run to the bowel

The mesenteric vemns display a somewhat simlar arrangement to the arteries

Dufferences Between the Ileum and Jeyunum In the mesentery of a loop of jejunum
the vessels can be seen framing “windows ’ whereas at the leum the fat hudes the
vessels and overlaps the gut

It 15 commonly found during surgery that the jejunum 1s empty while the leum
still retains some of 1ts contents

The circular folds are large and numerous mn the jejunum and smail and few i
the 1leum The walls of the jejunum are therefore thicker and redder

A differential point based on the blood supply 1s stressed by McGregor®  Ore
or two arterial arcades 1 the mesentery with parallel vessels one and a half mch
long gomg to the gut Ileum two or three artenal arcades 1n the mesentery with
parallel vessels one half inch long gong to the gut *

The jeyunum 15 wider and more vascular than the ileum The lunettes aremore
numerous and the vasa recta are longer than i the ilevm

The mesentery of the tleum 15 less transparent than that of the jejunum

In determiming the direction of a certam segment of the smail bowel 1t must be
remembered that the paretal attachment of the enteric mesentery rnns obliqueh
downward from left to nght Withdraw a loop of gut Hold 1t with 1ts Jong axis
parallel to the mudlime of the body Put the mesentery on the stretch Intmdu;;
the hand along the mesenteric surface and glde 1t afong backward to the spie
the hand remains on the same side of the mesentery until its parietal attichment 13
reached there 1s no torsion of the particular loop and that part 1n the upper end o:
the wound 15 provimal Also to further 1scertain which end of the bowel 15 proxima
and which distal the method of Monk 15 of value if the mesentery proceeds upward
and to the left we have the proximal end 1f the mesentery proceeds dos nward and
towards the ripht we are dealing with the distal end
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Histology

Tue EsorHAcUS

Eputhelium The squamous epithelium of the esophagus 1s firmly attached by the
long papillae of the subjacent lamina propna

The stratified epithelium of the esophagus ends abruptly at the cardiac orihce
and becomes continuous with the columnar mucus-secreting epithelium of the stom
ach It 1s of significance to note according to Rector and Connerley," that some
esophageal lesions have their roots so to say m occasional patches of epithelium
which mimic the charactenstic gastric mucosal lining

Because no absorption takes place through the lining epithelium there 1s not the
same requirement for lymphatic tissue to filter the tissue flwd formed i the lamma
propna as there 1s 1n other parts of the tract The relatively little lymphatic tissue
present 1s found 1n those areas where the ducts of glands pass through the Jamma
propna

Muscularis Mucose The muscle 15 all striated m the upper third muxed m the
middle third and nearly all smooth i the lower third

(The striated muscle of the upper part of the esophagus—and the phary nx-—s an
exception to the general rule that striated muscle 1s voluntary )

The fibers of the longitudinal layer of the muscular coat take origin from the pos
terior surface of the cricod cartilage partly surrounding the lateral aspect of the
esophagus and fanning out upon the whole circumference of the tube The long
tudinal layer 1s usnally anchored by narrow bands of fibers to the posterior surface
of the trachet of the leit bronchus with the mediastinal pleura (left) and with the
muscle fibers which surround the diaphragmatic esophageal opening

The longitudinal muscle hbers coil 1n and out of the folds of the mucosal membrane
and are thickest where they are deepest namely at the terminal part of the esopha
gus The axis of the folds 1s vertical—similar to the axis of the muscle

Glands of the Esophagus There are some mucous glands scattered i the submucosa
These are called the esophageal glands In addition there are some 1n the lamina
propria of the mucous membrane these are most numerous near the stomach and
because they are sumilar to those in the cardiac part of the stomach they are termed
cardiac glands

The mucous glands are plentiful in the upper third of the esophagus The cardiac
glands are simple branched tubular glands found maunly near the extreme ends of
the esophagus These glands contain cells distinctive of the epithelium of the cardiac
end of the stomach

TuE Sromacn

Gast h 1 Junction L dinal section through the esophagus at its Junc

tion with the stomach reveals the follow ing structural characteristics

37
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1 Sudden change from stratified squamous to simple columnar epithelum which
1s thrown 1nto elevations and depressions
2 The mucosa 1s of increased thihness The musculans mucosae 15 contimuous
across the unton This 15 equally true of the submucosa and musculanis
3 The arcular muscle layer 1s also of mcreased thichness and forms the cardiac
sphimcter '
The Serous Coat The stomach conforms to the general structural plan of the ah
mentary canal, 1t has mucous, submucous, muscular and serous layers
Trom the commencement of the esophagus to the end of the rectum the almentary
canal 1s arranged 1n the form of a tube, consisting of 2 mucous coat mside with a
muscular coat outside the tube being untted by loose connective tissue—the sub
mucous coat
Muller™ 1n a great sertes of studies, showed that the number of stomach lavers
varies separate muscle bundles may be above or below each other, depending on
the state of tonus of the wall at the particular time In general the muscle mcreases
1n strength towards the pylorus The contraction wave therefore becomes deeper as
1t approaches this part

In the main the movements of the fundus and antrum are distinctly different
Those of the fundus are cluefly of the nature of tontc contractions The food 1s finally
pressed nto the actual motor segment, the antrum Here the movements are strong
and consist of rhy thmic contractions and relaxations as demonstrated in the studies
of Luciant®® There 15 an actual systole and diastole

The serous coat of the peritoneum, extends all over the stomach except at three
sites namely

(a) A vanable area near the cardiac opeming, 1s 1n contact with the diaphragm
without 1ny peritoneal covering

(b) Aloug the lesser curvature where two layers of the Jesser omentum leave a
trangular space as they separate to become continuous with the serous coat of the
stomach

(¢) Along the greater curvature, where the two layers of the great omentum leave
a sumtlar but narrower space

(In both of these curvature spaces vessels and nerves of the stomach pss the
left and right gastric m the space along the lesser curvature  the left and right gastro-
epiploics at the greater curviture }

Vuscudar Coals The muscular coat 15 arranged n three lzyers of non striped mus
cle and m this respect differs from other parts of the alumentarv tube, which have
onh two——1n outer longitudinal one and an ner circular

The three conts are

1 Tongitudmal continuous with the longitudinal muscle of the esophagus ’[':\c
tibers which are most superficial are continuous with the tongitudinl muscle of the
duodenum The decper ones cspecinlly along the lesser curvature where they are
thichest end at the pylonc sphincter

The longitudina ci;i( 5 df:i’lclcnl anterorhy and postertorly over the body of the
stomach When the longitucintl muscle contracts the stomach becomes shorter

2 The arcular laver this Jyer 1s very thick at the pylorus where a sphincter 13
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formed Here the circular fibers end abruptly at a fibrous septum and are aa! con
tinuous with the crrcular layer of the duodenum

The circular layer 15 able to contract ike a sphincter Itisnot as previously stated,

a real sphincter It may contract simultaneously with the longitudinal muscle

The second layer of the tunica musculans covers the whole stomach with the
evception of the fundus the uppermost fibers ansing at the right side of the cardia
form only incomplete nings The layer 1s directly connected with the circular layer
of the esophagus and of the duodenum and projects at the pylorus into the interor
of the stomach as a remnforced ning—the pyloric sphincter

3 The deepest layer 15 of oblique fibers most of them passing from the cardiac
mcisura towards the lower part of the bodv of the stomach Near the greater curva
ture they blend with the circular muscle layer

The 1nner layer 15 ncomplete and 1s made of oblique bundles of fibers that hang
1n mverted loops from the right part of the the fundus The lateral bundles fan out
towards the greater cunnature As they descend the medial bundles course along the
lesser cunvature forming two fanly defimite muscle ndges on the antenor and pos-
terior walls These nidges lie 1n the folds of mucous membrane that run along the
lesser curvature When they contract they bring the edges of the mucous folds to
gether converting the groove between them mto a canal

The oblique muscle which 1s continuous to the circular muscle fibers of the esopha
gus forms a shing from the esophagus down both sides of the lesser curvature When
this muscle contracts the body of the stomach assumes a perpendrcular position while
the pars pylorica remains n a horizontal one VWhen the oblique muscle 1s relaxed
and the longitudinal muscle contracts the entire lesser cunvature 1s concave and
the stomach 1s crescent shaped

{In the fundus the muscle bundles run m varous directions )

Gastric Mucosa The tunica mucosa of the stomach 1s separated from the tunica
musculans by the tela submucosa It 1s of a grayish red or rose color and 15 demar
cated at the cardia by a sharp line from the more whitish mucous membrane of the
esophagus When the stomach 1s contracted 1t forms with the tela submucosa, nu
merous folds (rugae) Longitudinal folds are found alony, the Jesser curvature and m
the pylorus 1n other places the folds are arranged 1n an irregular network Theee
folds vanish entirely when the stomach 1s greatly distended

At the pylorus there 15 always a fold usually circular the pylonc valve which 1s
drawn forward by the pyloric sphincter muscle

Besides the larger folds of the stomach there are still smaller elevations areae
gastricae incompletely separited from one another

The mucosa cannot relax and contract as does the musculans When the muscy
lanis 1s greatly relaxed in the filled stomach the mucosa 1s pulled smooth When the
muscularss 1s contracted 1n the empty stomach the mucosa (instead of contracting)
ts thrown up mto the charactenstic folds w hich run the longitudimal way of the organ

Sphuncters There are four sphincters 1n the gastrointestinal tract the cardiac at
the junction of the esophagus and stomach pyloric at the opening of the stomach into
the duodenum tleocecal at the area where the ileum joins the colon and the anal
sphincter
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Anatomically, 1t 1s difficult to discern the muscle fibers which act as a cardiac
sphincter However, a phystologie sphincter 1s present 1 this area
The cardiac sphincter 1s a widespread thichening of circular muscle of the lower
end of the esophagus and upper part of the stomach This 1s sufficiently obvious
to be clled a sphincter, but on contractions forms a cardiac canal rather than a
cardiac artfice (Proc Roy Soc Med Sect, Dec 1916 ) The sphincteric arrangement
1s situated entirely below the diaphragm
(The presence of the musculus sphincter entri—pre pyloric sphincter—has been
Anown sice 1679 when Wepfer, cited by Cathcart, described 1t for the hrst time
Later Spallanzam Haller and others also described 1t Beaumont however gave the
first complete physiologic description of the so called “transverse band 1n man)
The cardiac sphincter, like all others 15 alnays closed unless somethin,, 15 passing
through 1t When the stomach 1s empty the sphincter 15 weakly contracted when
food 15 present the sphincter contracts strongly to prevent regurgitation
According to McGregor® the pyrloric sphincter bulges the mucous membrane
mwards, formmng an annular nidge that either closes the pyloric onfice or reduces 1t
to a width that varnes according to the degree of contraction (It resembles the
external uterine os )
Specific Areas of the Stomach
1 Cardiac
(a) Simple columnar epithelum
(b) Goblet cells are absent i all parts of the stomach m contrast to the
mntestine There may be rare exceptions
(c) No gastric glands extend nto the submucosa (It 1s mamtarmed by some
histologists that the cardiac glands are not, 2s might be expected, found
wn the carduac area of the stomach nstead, they are restncted to a small
area of pastric mucous membrane extending not more thn about 4em
from the junction of the esophagus with the stomach )
(d) Cardiac glands of the stomach, according to other histologists occup)
only a hmuted area adjacent to the esophagus
(e) Bodies of the cardiac glands become shorter when passing from the
cardiac area to the fundus of the stomach
2 Fundal
(2) The fundic glands are found 1n almost the entire stomach the pylonc
glands are found s the term denotes 1n the pylonc part
The so-called fundic glands are the principal glands of the stomach (They \\c‘:e
first called fundic glands by Oppel ) That the term 1s a misnomer 18 pm\cdlb\ l: ‘:
fact that the glands not only occupy the small and relatnely unimportant fun “‘fs h“s
also the large and physiologically important body of the 5‘0"‘“}‘, In view 019‘24‘)
fact Schwalbe (1912) proposed to call these glands body glands* Iehner (I 4
suggested that they be called chuef glands  because the body chief cells are cum(
only 1 this hind of gland while the parictal cells are found in 2l three vanehies o
glinds
The cells forming the walis of the gln
ing the gastric mucosa but differ from the latter both structurally and func 2
The cells of the glands of the dodv of the stomack ave of three saneties (a) mucor

ds are continuous with the epithelium cover
tionally
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cells, (b) chief or zymogemic cells and (c) panetal or border cells The mucous cells
are sttuated in the narrow superficial part of the gland tubule called the neck The
chaef or zymogeme cells form a continuous hining for the deeper part or body of the
gland tubule The paretal or border cells do not form a continuous layer but le
scattered along the tubule to the outer side of the chief cells

Lymph Channels The lower half of the greater curvature has more submucosal
lymph channels than the upper half This tends to explam why malgnant tumors
of the upper half of the greater curvature may become extremely large before me
tastases occur T'urthermore since there 1s 7o communication between pyloric and
duodenal lymphatics 1t 1s therefore manifest why an extension of pylonc cancer to
the duodenum 1s rare However lymph channels from the lower half of the greater
curvature ultimately unite with the deep coeltac glands which i turn communicate
with the lvmph glands 1n the trans\ erse fissure of the Iiver and thereby account for
frequent jaundice 1n patients suffering from pylonc malignancy

THE SaALL INTESTINE

The small intestine Iithe the stomach 1s divisible mto three segments the mimnute
structure of which gradually grades one nto the other Throughout its extent the
small intestine differs greatly from the stomach i the presence of villi and m the
characteristics of the surface epithelum

In the stomach the surface cells escept for occasional dead and dying ones appear
alike and function m the gradual secretion of mucus In the intestine on the other
hand the cells are divisible into two categornies The first form mucus but before 1ts
expulston on completion of the sectetory cvcle they become greatly distended {(goblet
cells) The second are slender and characterized by the possession of an evenly striated
(cuticular) border next to the lumen and senve m the man 1n absorption of water
and various products of digestion from the lumen {absorptive cells)

Charactersstic Structures of the Small Inlestine Four anatomic structures one sub
divided mto two parts may be con<idered as characteristic of the small mtestine
They are

1 Mucous Membrane Throughout its extent the mucous membrane is prtted by
the munute onfices of glands called crypts of Lieberhuhn They are stmple tubes

The mucous membrane about an mnch beyond the pylorus 1s cast into circular
or spirally disposed folds Unlike the folds of the stomach these do not disappear
when the bowel 15 distended or stretched The folds vary both mn length and depth
(Kerchringt)

They are absent 1n the upper part of the duodenum appear in the descending part
and are especially numerous and large m the nfertor division and mn the upper third
of the jejunum Farther on they dimmsh agam and are usually completely absent
i the lowermost part of the sleum They run approximately at right angles to the
long axis of the intestine and as a rule extend over only a part of the circumference
A number of folds form complete nings and others encircle the mtestine n a spiral
manner In the upper part of the intestine they are longer and higher than 1 the
lower part

‘The papilla dueden: 15 a small projection near the mddle of the descending part
of the duodenum
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Each villus 15 a minute, finger hike projection of mucosa I ats long axs hes a
lacteal vessel which communicates with the Iarger Jymphatics n the submucous
laver

The vl are consprcuously absent over certam low oval protuberances called
Pever’s patches These are aggregated Ivmphatic nodules of unhnown function and
are best seen i the ileum

2 The Submucosa

3 Musculans

(a) Thick inner circular laver
(b) Thinner outer longitudinal layer

4 Tunica serosa

Vdlr The villi are finger lihe projections of mucosa encircled by simple columnar
epithehum with a strated border

The ntestimal villi are a ittle more than half a millimeter 1n length and are found
i all parts of the small mtestme—from the beguning of the duodenum to the end
of the leum where they cease abruptly at the 1leo-cohic valve The vilit are large and
more numerous n the jejunum than m the lleum

Daneth Cells At the bases of the pits especially those into which Brunner s glands
do not open are a few Paneth cells clearly marked by many latge eostophil gran
ules

(In addition to the four hinds of cells —goblet and absorptne of the surface mucus
of Brunner s glands and Paneth of the pits—is a fifth varety called enterochromaffin
because 1t 15 mtestinal and gives posttive chromaffin reaction not unlihe that of the
medullary cells of the adrenal gland )

THE Duonexun

Brunner s Glands They are a direct continuation of the pylonc glands of the
stomach which they resemble, except that they lie 1n the submucosa mstetd of the
mucosa

The glands of the duodenum were first mentioned n 1679 by Wepler, tut nme
years later Brunner (or \on Brunn) described them m detul Middledorp (1846)
called them Brunner s glands

These glands are present i the duodenum n 1l species of mammals They arrj
most abundant distal 1o the pylorus and they gradually diminish s number tow
the duodenojejunal junction This 1s especially true n man where they are sh’ll’[;:\

d to the duod only oce lly falling before or extending bevond the

beginning of the jejunum
Therr chief amtomuic peculinrity 1s their position n the duedenum 1n rejation to

usculans mucosae
m;'l\x:)S:::bmnchcd tubular areolar glands (mucous vanety ) lined with Irge E:;l)l:
1 4flt In the duodenum the villi are broad, leaf like with the crypts of Licberkithn
1t ther bases which extend to the musculans mucosae but do not penetrate 1t "
The Duodenal Bulb The bulb 15 different from the rest of the duodenum i three
1s
mlpech 1s almost entarely covered by pentoneum and 1s movable except at \hv!: ﬂx\cn:
which 15 fived by beiny, continuous with the retropentoneal part of the duodentt
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2 The duodenal bulb 1s Imed with mucous membrane which 1s thinner
and smoother than that which lines the rest of the duodenum and 1s not thrown
nto transverse folds to an equal extent

The submucous coat contains arteries which are smaller fewer and which do not
anastomose so freely

3 Ths part of the duodenum 15 the one where ulcers occur mn all except 2 per cent
of the afflicted It 1s usually full of food duning gastric digestion The remamder of
the duodenum 1s almost empty

THE JEjUNTM

Vdlt These are higher and more slender with a more extensne deselopment of
the plicae circulares than i the duodenum

There are more goblet cells than in the duodenum

Sohtary nodules do not extend mto the submucosa

The nodules of lymphoid tissue are of two hinds—solitarv and aggregated The
solitary lymphatic nodules are rounded whitish bodies all along the mucous mem
brane They usually bulge the mucous membrane slightly The aggregated lvmphatic
nodules are formed of a large number of small nodules cloely pached together They
are largest and most numerous m the lower part of the leum gradually diminish m
the higher part and are few or absent in the jejunum The are placed on the side of
the gut farthest from the mesentery

THE LARGE INTESTINE

The Colon Some of the relevant facts 1n relation to the colon are as follows

(a) The mucosa 1s relatnelv smooth as compared with that of the stomach or
small mtestme

(b} There are no villi

{c) The glands are lined with simple columnar epithehum

(d) Goblet cells in greater profusion than m the small mtestine

{e) Tubular glands.

(f) Paneth cells absent

(g) Nodules of lymphoid tissue 1n abundance

(h) Outer longitudinal muscle layer conststs of three thick components (lineae
coli)

(1) Serosa contams lobules of fat comprising hanging projections—the ap-
pendices epiploicae
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Incidence

Race It has long been known that the mncidence of gastric cancer differs among
races the world over

Tllustratrve of the vary ing cidence were the necropsy records of the Department
of Pathology of the Los Angeles County Hospital It was possible there to make a
comparatise study of the mncidence of gastric cancer in members of the three great
races of mankind—Caucasoid, Negrotd 1nd Mongoloid There were 3> 293 gastnc
cancers found at necropstes 1n the period 1918 to 1947

The Chinese had no examples of the disease and the I'lipinos only one There were
21 among the Japanese but the highest incidence was found among the Mexicans,
accounting for 1 3 per cent of all deaths and 13 6 per cent of all deaths attributable
to gastric cancer Among the Mewuicans the disease caused a smaller percentage of
all deaths than among Caucasoids (1 3 per cent as compared with 2 3 per cent}

In Negrowds gastnc cancer held second place

That the incidence of cancer of the stomach n different Europern countres varies
considerably was shown n the report of the Commussion du Cancer of the League
of Nations (1927)

In 1936 Cramer wrote that whereas cancer of the stomach accounts for 50 per cent
of all examples of malignant disease 1 most European countries in Ingland there 1s
onlv a 2> per cent mcidence

Castric cancer apparently has worldwide racial sex and social differences

The stomach 1s the most common site for cancer i the human body About 40 000
people die of this vaniety of cancer 1n the U § A, each year with a death rate of
about 30 m every 100 000 population

Statistical data reveal that 50 3 per cent of Almentary cancers occur In the stom
ach 2>9 per cent are found 1n the rectum The colon average appears o be 109
per cent and that of the small mtestine (which 1s relatinely 1mmune to prmary
cancer) accounts only for 1 2 per cent

The racial incidence varies from 25 per cent of all cancers n Great Britain to nbmll’(
40 per cent m the United Stites and over 50 per cent 1n some Continental countries’

Gastric cancer 1s much commoner among the poor thin among the rich

In all enilized countries where statistics are availble gastric cancer howeser
seems to be the main cause of death from cancer, accounting for 13 000 deaths anl
nually 1 Creat Britam and 1bout 40 000 1n the United States—tc 33 per cent ©
all cancer deaths™

Friedenwald many yearsago found that 2 2 per cent of gastnic cancers occurred
in \egroes

Occupation and Secral Strata Tt cannot be stated definstely thit any occupation

H
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predisposes to gastric cancer Formerly 1t wasbelieved that there wasa preponderance
of the disease among farmers
The importance of the mode of life 1n the etiology of cancer m the upper part of
the alimentary canil was shown by Cramer n figures derved from the Registrar
General s Decenmal Supplement (Englind and VWales) for 1921 It was found that
there 15 a lower incidence of gastnc cancer m Social Class T that 15, the upper and
middle classes, than i any other five classes mto which the Registrar General di
vided the country
Ser The ratio between men and women 1s different for each race
Considermg mortality from all cancer the rate 1n the registration states (1900)
has been risiag more rapidly among men than among women The recorded death
rate from gastric and hepatic cancer rose rapidly m both sexes from 1900 to 1915
and 1n males the nise continued until about 1922 Smce 1922 the recorded rate for
women has shown a clear dechine but the rate for males has dechned only shghtly
Age There 15 no cancer age While the incidence of cancer m childhood and ado
lescence 1s of course less frequent than in later life, 1t must be borne i mind that
malignancy 1s not avoidable at any age
Gastric cancer 15 a relatively rare disease n persons 30 years of age and younger
Tn 1941 McNeer ! reviened the world literature and found 501 reports of patients
below the age of 31 All mn all he reported an mecidence of 0 7 per cent In the early
Iterature Welch™ reported an incidence of 2 8 per cent of gastric cancer 1 this group
of a total of 2 038 patients
Recently Walters and his cownorhers ? collected 24 examples of gastric cancer be
tween the ages of 24 and 29 from a total of 2 772 resected cancers of the stomach
A survey made 1n the Department of Internal Medicine at the University of Michy
gan Hospital over a 20 year period showed that there were 1913 cancers out of a
total of 453 400 registrations This was an madence of 0 42 per cent Of the 1,913
cancers during this same pertod 20 (1+ per cent) occurred 1 patients below the age
of 32
The age of onset of esophageal malignancy 1s relatively late the average age bemng
between 55 and 60 and rather less among women than among men
In an analysis of 30 000 reports of cancer Welch® found that the stomach was
mvolved 1n 21 4 per cent of persons based on a study of 30 000 necropsy reports of
cancer patients
Mortality reports n 1916 indrcated that gastric cancer furnished nearly 38 per
cent {or about 30 000 deaths) of all cancer deaths
In a survey comprising 124 827 autopstes from 42 German nstitutions of pathology
between 192> and 1933 Dormanns * found that cancer of the stomach lung and rec
tum were the most common of all mahgnancies Of 23 139 deaths attributable to
malignancy i patients over 20 years of age 8 per cent were caused by gastric cancer
Statistics reported 1n the Umited States show cancer of the esophagus was only
surpassed by gastric cancer n frequency of malignant tumors of the gastrointestinal
canal
Aore than 75 000 deaths from cancer of the stomach were reported 1 the United
States in 1913 Tt was estimated that there were fully one half milllon deaths from
malignant disease in the same period throughout the world
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In 1927 there were 103,578 deaths from cancer i the Regstration Area of the
United States Of these 36,879 were from cancer of the stomach and Iner

The Umited States Health Reports for 1936 show a total of deaths from cancer of
142613 Of these 19 per cent or 27,241, were owing to gastric cancer

In Russi cancer of the stomach 1s found among 30 to 40 per cent of patients af
flicted with malignant tumors and shows the highest mortality rate More than 0
per cent of pitients exammed by the Central Oncologic Institute from 1923 to 1934
were found to be incurable Between 1932 and 1936 only 12 2 per cent of all patients
admutted to the Institute were operable

The Surgical Department of the Skltfosofshi Institute reported 1020 patients
suffering from gastric cancer between 1928 and 1938

The highest recorded death rates from gastric cancer and of the duodenum in the
United States in 1930-32 occurred in Northern states from the Atlantic to the Pa
afic In the Southern states the rates were umformly low, Lowstana being the only
one that did not fall among the eleven lowest states

In 1938 there were 150 000 deaths n the United States from cancer 24,000 (ap
proumately 18 per cent) attrnibutable to gastric cancer

L ngston and Pack? (1939) furmshed a diagram shosing the number of deaths
In hifteen years of United States wars 1 fifteen years of traffic acadents from 1921
to 1938 and an estimated figure for deaths from gastric cancer 1n fifteen years The
figures were

Yar deaths b2 3?5
Traflic deaths & 300

Gastric cncer

The census hgures covering deaths from cancer of the esophagus and gistrom
testinal tract i the United States for 1940 hist 2 80> esophageal cancers (39 per
cent) and 26 133 gastric cancers (3> 9 per cent) '

(Beginning 1n 1937 deaths from some causes in the United States have been tabu
lated 1ccording to the patient s residence rather than the place of his death )

During & five year period {1940-1944) the average death rate from gastnc cincer
10 men 1nd women was 1 httle more than 26 000 per year, whereas the death nllc
from al! varieties of cancer per year was 129 1n 100,000 or approximately 1+1 000 cach
year
The relationship of mortality from gastric cancer to other deat )
should be hept 1n mind The number of deaths from heart discase for c‘('\ml’[c“c,‘(;;)
year in the United States 1s approximately 400000 or 316 people n 1 -
Tt 1s important therefore that the number of deaths resulting, from gastric cnce!
proper proportion to other causes of death be a matter of continued studs heast

By 1941 the mortality rate from all cancers was clearly higher n the Northea™
East North Central and Pacific regions The South and the rural phins and moun
tain states of the West North and South Central regions showed lower rates '

Tn the Girst eles en months of this countey s pretiapiton in World War 11 |hc_lo!:)
war casualties for the United States i hilled wounded and missin,, were 1bout 47 ::nc
during the same pertod in the Lmited States about 47 000 persons died of g1

h producing, diserses

cancer™”
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The Umted States Pubhc Health Reports ® stated that

Cancer attacks more people in the South than 1n any other region of the country relatne
to the stze of the population involved The number of new cases per 100 000 population per
year ts nearly 50 per cent higher in the South than in the North among white males and
nearly 40 per cent higher among white women The madence rates in the West are inter
mediate between those of the North and South For the colored population the 1na
dence rate- are also higher m the South than in the North among women but the opposite 1
true for males Cancer of the digestive tract with the exception of the mouth lner and
pancreas 1s relatively more prevalent i the North and less prevalent i the South More
than one half of the deaths from cancer of white males in the North and West and 43 per
cent in the South are attnbuted to cancer of the digestive organ

At the Montefiore Hospital (N Y C) from 1920 to 194> inclusive there were
7164 autopsies mcluding 1172 cancers of the gastromntestinal tract-—392 of these
were gastric cancer The ratio of men to women was 25 1 Gastric cancer thus made
up 14 3 per cent of all cancers and 33 per cent of cancer of the gastromtestinal tract

It was predicted that in 1930 there would be 203 000 such deaths and m 1960
270 000 and 1t 15 estimated that by 1980 40 per cent of the population of the Umited
States will be over 4> years of age The incidence of this disease n all probability,
will continue to nise as the number of people in the older age group mncreases further



CHAPTER IV

Etlolog)

The exact etiology 1s obscure

1ge Age, as already indicated, 1s an tmportant factor m the etiology of cncer n
middle or advanced age, however 1t occurs not nfrequently 1n young persons

Of 2038 patients examined by Welch many years ago with reference to age and
cancer of the stomach 75 per cent occurred between the fortieth and seventieth yers
245 per cent between forty and fifty years, 30 4 per cent between fifty and sist
years and 2 8 per cent before the thirtieth year

In 1609 cases the data collected by Osler and McCrae™ showed 2 5 per cent de
veloped before thirty years of age

Social Status Cramer (1937) found that cancer of the stomach eccurs predomt
nantly n people in the lower economic levels Its development may be occastoned he
believed by faulty ahmentary hygiene

Race Cancer occurs m the white race twice as frequently as i the colored rice

Congenital Factors Abnormalihies Congemtal abnormalities 1 the structure of the
stomach re the soils which produce a small proportion of gastric cancers Among
these abnormahties are musplaced fragments of embryonic gastnc or intestinal
mucosa, resting ’ usually 1n the mucosa or submucosa Tissue or cell rests of the
pancreas and adrenals are also found 1n this category

Heredity There are recurrent hypotheses, advanced with patient optimism, con
cerning the genetics of gastric cancer 1n man and animals There are, however some
indications that heredity has important influence Man in 1 sense may be 2 prisoner
of his parentage

Welch analysed 1 744 cases and found that a family tustory of cancer w1s present
m about 14 per cent of afilicted persons

Many climicians are 1 accord that certan
toward the deselopment of gastric cancer but t
mn proportion to the total population

As 1n other vaneties of cancer there are unusual familes hnown for their high
ncidence of the gastric vanety The family of Napoleon 15 an example The Lauttle
Corporal his father and grandfather, all three sisters and one of four brothers 1t 1S
recorded died of gastric cancer (Napoleon himself died of a ruptured cancerous ulcer
with abdomnal metastases )

\ on \ erschuer and hober® studied the genests of cancer i 183 pairs of twins They
concluded that there was sufficient cvidence of hereditary fluence on local alion
of the tumor but none for general predispostiion Agun in regard to gastnc c:mct;'
this factor for locihization was evident i data for wentical twns 3 compared wit

fraternal twins

familtes show a strong predisposttion
hat such families are relatuvels rare

4
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Mackhin™ 1 a study of tumors in monozygotic and dizygotic twins reached the
following conclustons

More common are tumors which develop n both members of monozsgous twins as
compared with dizygous twins the turnor 1s of the same hind and in the same organ more
frequently and the age of onset 1s mote nearly the same Since monozygous twins have identt
cal hereditary potentiahties and dizy gous twins do not these three facts support the belief
that herecity plavs an important role n tumor production site of occurrence and age of
onsct

McTlarland and Meade¥ collected data concerning a senies of 40 tumors occurnng
symmetrically and simultaneously in 20 pairs of monozygotic twins equally divided
between bemgn and mahgnant growths They also reported the sumultaneous occur
rence of gastric cancer m umiovular twins who were 70 years of age

The proponents af the heredity theory argue that 1t 1s not an wlogweal assumption
that there 1s a tissue susceptibility toward mahgnancy i late hfe when one considers
the frequent transmission of such familial traits as early graying of hair presbyopia
and certain degenerative shin changes

Trauma There 15 no proof that abdominal trauma 1s in any way responsible for the
development of gastric cancer

Occupation Nothing defimite 1m this regard has been established

Die! Absorbing studies of the relation of diet to gastric cancer m man are those of
Linott Herbert and Bruske® They compared a large group 1n Holland with a similar
group in England The incidence of gastric cancer 1n Holland was about twice that
m England The diet of Hollanders contamned a large amount of bread cheese and
vegetables and a smaller amount of meat The food was taken at a higher tempera
ture than i England and the consumption of spices spints and tobacco was higher

There are contrary views on the subject of dietary influence in gastric cancer as
there are concerning other presumed factors

Harnett s survey (1947) of 1400 cases showed no apparent etwalogic mfluence either
of diet or oral sepsis

Hormones No definite evidence has been found that hormones are factors m gastric
cancer The main assumption that hormonal mfluence may be of significance in the
disease was based on the fact that it occurs more often in men than 1n women Then
again there are proved data that the endocnine system variously affects the function
of the stomach which may or may not be directly related to cancer

It 15 commonly known among physicians that m women suffering from peptic
ulcer there 1s a remission of svmptoms dunng pregnancy A high ncidence of his
tamne fast achlorhydria has been reported 1 pregnant women

The great majorty of patients with gastric cancer are as previously noted men
over 50 years of age This had led to the hypothesis that there 1s a definite relation
ship between sex hormonal control of the gastric mucosa and gastric pathology,
including neoplastic changes

One of the basic discoveries 1n the entire field of cancer research 1s that certamn
chemical and physical agents are productive of cancer when brought 1n contact with
inmg tissue The agents by means of which cancer can be induced experimentally
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are divisible 1nto two mam groups (a) chemical and physical including hormones
and (b) viruses

Of all natural and synthetic hormones only one group has to date proved to be
carcinogenic—the estrogens

All estrogens have carcinogemc properties although their potencies vary With few
exceptions their effect 18 limited to those tissues which they normally mfluence eg,
the mammary gland and the uterus

It has been shown that changes caused by abnormality of endocrine glands are
functional m character Hyperthy roidism, for example causes either hypochlorhydna
or achlorhydnia Repeated mjections of solution of posterior pitutary produce
ulceration of the gastric mucosa® In rabbits this induced lesion 1s mamfested by
intense engorgement and hemorrhage of the mucosa followed by acute necrosis of
the acid bearing area of the mucosa m 1ts entirety, with complete degeneration in
about ten davs In a certamn percentage of patents a chronic punched out ulcer re
sults

It 15 Lnown that n some mammals continued estrogen treatment produces pre
cancerous lesions of the accessory genitala Significant in this regard was the report
of Gardner and coworhers®, indicating that cervical cancers were induced in 20 mice
after prolonged stimulation with large doses of estrogen Pieces of these tumors trans
planted to male and female mice continued to grow The hosts recen ed no estrogen
thus valdating the diagnosis of induced cancer

Zondekh* after a dosage of 6,000000 I U of estradiol benzoate mn three women
over pertods up to one year found cervical erosions but no evidence of mahignant
change

It appears that estrogenic power sufficient to produce cancer 1s related not only to
the dosage but preemnently so to inherent tissue predisposition to malignancy

Loeb™ summed up the matter by wnting that there are substances with estrogemc
but no carcinogenic properties others with carcinogemc but not estrogenic actuaty
and some possessing both kinds of actnity

Estrin cavses cancer formation 1n certam tissues because 1t acts as 2 specific and vary

potent grow th stimulus and that 1ts chemcal relationship to some carcinogenic :1)“';:
carbons 15 not the essential factor in this respect It 18 probable that specific growth m::ﬂ
acting over a long pertod of time ultimatehy change the cell equilibrtum tn such a \\a;“mr
certain substances induaing cell proliferation are propagated in an auto catah tic m, .
The essential factor in the cancerous formation 1s the actton of the growth sttmuls in coope
tion with hereditary and constitutional factors %

t
Lacassagne produced mamman, cancer in male mice which usually e no

susceptible to the disease by the mjection of large doses of an estrogentc '"m::::c

Gasirifis The prevaihing behef today among many chnicans 15 that thr(‘;: g .
discases namely gastric ulcer gastritis and benign tumor, may be reg,1rded as pre
cancerous lestons

Modern statistics seem to prove that patients suffering, from chronic gstnis are
three times more pronc to gastric cancer than healthy pereons other

Chronie gastntis 1s commonly present i the adult storach that shows no e
lestons and milammation 15 5o frequently concurrent with cincer 1n various l“n'“
the body that some 1nsestiptors doubt that these lesions are precancerous O
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The detatled studies of Hebbel® indicate that chromc gastnitis occurs so commonly
1n people past middle life without accompany ing gastric cancer as mn those with gas-
tric malignancy

In an mvestigation by Nathan Shapro ef 6f # 1t was found that

Thirts five cases of gastric cancer were sclected from a group of 60 proved cases 2s sati>-
factory for chmco pathology study Microscopic evidence of atrophic gastntis was found
1n 28 of the 3> (an madence of 80 per cent) “The frequent co-eustence of the two di~eaces
strongly suggest a relationship the nature of shich has yvet to be determined

The mncidence of atrophic gastritis 1s highest 1 the cancer age and great atrophic
changes are frequently found in a stomach which 1s alreadv the site of cancerous
change

Tt appears that the gastrnitis 1s nof secondary to the cancer There s a close etiologic
relationship

Medical opmmon 1s divergent between those who (honjetzny Faber and Hurst)
believe that 80 to 90 per cent of gastric cancers are induced by gastritis and others
Iike Borrmann (1926) who wrote that 1 early cancer he had almost never seen a
gastnitis of <evere degree

Although atrophic gastnitis may ivolve the stomach m 1its entirety 1t 15 usually
most oby 10us 1n 1ts upper parts Microscopically three features charactenize beginning
atrophy namely (a) compression of the neck of gastric glands by mflammatory
exudate with formation of retention cysts (b) cellular inhltration directly above the
musculans mucosae and gradual destruction of the base of the glands (c) prohfera
tion of the pits

In general 1t may be stated that chronic atrophic gastntis 15 a defintte and sigmft
cant precursor of gastric cancer

Permcrous Anema In 1876 Quinche first mentioned the concurrence of pernicious
anema and gastnc cancer 1 the same patient In the followmg year Fenwnich ongt
nally described the pathologic changes 1n the stomach of persons suffering from per
nicious anemia This was soon confirmed

The nature of the relationship was obscure Among mansy hypotheses three ap-
peared as reasonable namely () pernicious anemua directly nduces a precancerous
state 1n the stomach (b) gastric cancer causes pernicious anemia (c) the two diseases
are associated through a precussor or manifestation common to both

Rugler and Fink* have well summarnized the known facts as follows

1 There ts a distinct relationship between cancer of the stomach and permcious anemia
which 1s more than concdental

2 The relationship may well be on the basis of atrophic gastnti which is a predi postng
factor to both diseases

3 Cancer of the stomach hould be u pected 1n patients with permcious anem: if the
shghtest gastric vmptom are exhibited

Rigler® and s associates found the meidence of gastnc cancer patients wnith
pernicious anemia to be three times that of a controlled group

Magnus and Unglev*® pointed out that gastric atrophy in perntcious anemua 15 not
patchy as in most dopathic achlorhvdrias but 1s diffuse and moreover involves all

the layers of the gastnic wall especlls the corpus and fundus resulting ma parch
ment lthe tenuity of the stomach
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The consensus among chimicians 1s that more patients afficted with pernicious
anemua eventually succumb to gastnic cancer because of their mcreaced Iife expec
tancy follonmng the mtroduction of liver therapy

(It should be emphasized that the anemma which 15 concurrent with and often sub-
sequent to development of gastric cancer should not be mstaken for pemicious
anemia )

There 15 also a moderately high incidence of benign gastric tumors associated with
Pernicious anemta

Gastric Polyposis There 1s wide agreement that gastric polyps are precancerous
grov ths Borrmann® Konjetzny % and Schindler®® and others concur m ths assump
tion

A dhssident view 15 to the effect that when one considers for example, the high
mcidence of polypoid hyperplasia m ulcerative cohtis 1t 1s found that cancerous
change 1s extremely rare and that in 4/l probabilitv malignant degeneration of hyper
plastic inflammatory tissue does not occur any more often n the stomach It1s further
argued that considenn the ranty of gastnitis with polypord hyperplastic changes,
the latter lesion cannot be an important precursor of gastric mahgnancy

Despite this contention gastric polyposis, though uncommon, 1s 4 precancerous
jésion 1n a high percentage of patients

Bemgn Grouths Gner Miller” has shonn that gastric cancer may desvelop from 1
bemign adenoma This tumor 1s a precancerous condition

Many other bemign gastric tumors undoubtedly undergo malignant change, for
example lelomyoma and neurolemmoma

Leo G Rugler # 1n a letter wrote that

Obviously there are no absolute entena histologic or othersice to distingush bomgn
from malignant lesions We must therfore accept some standard of determunation and at
present histologrc cntena are the most reliable On that bast 1t 1 certamly duifficult to under
stand how anyone could say that a benign polvp of the stomach hever becomes malighant

This 1s not to av that all bemgn polyps become malignant From long experience t;,(‘
Lnow that the majorits do not But 1t 15 to <av that every tumorous fesion of the tomad!
rugardless of how mnocent it mav loo\ roentgenologicalhy  gastroscopically ot even hl"
tologically,, should be condered as a possible progenitor of carcinoma 1f 3t 1s Aat alreadh

mahiynant
Castric Ulcer A few vears after Cruyetler differentiated gastric ulcer from gastnic¢
cancer Rokitansky described a lesion which revealed the carcinomatous transforma

tion of a benign ulcer "
The relations of ulcer to cancer are still, as Ewing once sud, ‘rather close qu

obscure and as yet mcompletehy expluned ’ ‘
There 15 no gencral agreement whether of nat carcinomatous degeneration ol
gastric ulcers occurs Hinton® behieved that gastric uleer rarely becomes malignan
and that if 1t 1s mahignant 1t has been so {rom the beginning ——
Eatly cincer ts often present m a <o-called bemgn ulcer of many year s duntio
1M 1 benign ulecr can become a malignant gastric Jesion wrote Rasein  evens 1\2::!’\“
with a gastre uleer hould be <ubjected to eathy operation 1 mysad{hawe lmn}cm'm
convinced that the way to Improve our precent poor end results in the surgens ol :hod .
cancef 1 to treat urgeally whit may be or may become 1 cancerous lesion Tht me
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used 1n the thyrotd the mouth the breast the large bowel and many other sites Why we
should be <o reticent with lesions of the stomach is difficult to explam Therapy for a
supposed gastric ulcer should not exceed fise weeks after nhich any roentgenographic es1
dence of persistence of the ulcer 1» 1ndication for operation %

There scems now however to be a tendency to underestimate the frequency of
malignant change 1 peptic ulcers just as there was for many years a pracinaty
towards exaggerating 1t

In the ulcer versus cancer polemics physicians mainly differ on three grounds
namely (a) That no benign ulcer ever becomes malignant and that the cancer 1s a
distinct entaty even when 1t 15 found at the site of a preexssting ulcer (b) that all
benign gastric ulcers should be removed surgically because they ultimately become
malignant (c) that certan unhealed ulcers become malignant especially with re
crudescence while other benign ulcers heal some never to recur and others retain
their bemgnancy even with recurrence

N J Stewart (1929-1931) found that ulcer-cancer occurs in just over 6 per cent
of gastric ulcers This percentage appears to be low as svould be expected from the
ascertamned facts that the most common site of gastric carcinoma s at the pylonc
end of the stomach and that simple peptic ulcer 1s most commonly found on the lesser
curvature

Estimations of the frequency with which ulcers undergo malignant change vary
from 1 per cent (Borrmann) to 71 per cent (Wilson and MacCarthy 1)

A careful analysis of data available for a ten year period at the Massachusetts
General Hosprtal shoned that 14 per cent of patients treated as hayving benign gastnc
ulcer subsequently were proved to have cancer (Ann Surg v 114 p 498 1941)

Wangensteens of the Mayo Climc reported the frequent presence of malignant
degeneration n gastric ulcers Most pathologists®* beheve hownever that the incidence
of malignant degeneration of a bemign gastric ulcer 1s approvimaatels 3 to 3 per cent

Sampson and Sosman® found that approximately 7> per cent of prepsloric ulcers
are malignant

(The first communication concerning a derangement of gastric <ecretion assoc
ated with carcinoma of the stomach 1s attributed to Bird [1842) who drew attention
to the lack of acid or to the small quantity of free acid 1n the vomitus of patients
with gastric carcinoma It has been suggested that the pre<ence of cancer interferes
with the secretion and others maimntain that the cancer develops in a gastric mucous
membrane which has been preytousls injured )

Gastric ulcer as af d 15 8 Iy c
but the ex tdence 1s mconclusne

Balfour found that of 195 patients who had died after treatment for gastric ulcer
mncluding surgial patients 7 (or 40 per cent) died of cancer of the stomach

Matthew Stenard® estimated that 15 7 per cent of cancers anse m gastric ulcer
and between 6 and 7 per cent of ulcers become cancerous

Reonjetzny * and many other nvestigators mamtamed that gastrc cancer never
develops in a sormal mucosa and that it results from chromic atrophic gastntis with
hvperplasia The basic process 1s not the chronic mil 10n but the

change in the epithelum resultng from the chronic gastritis

It 15 held that there 15 hittle veason to believe that gastric cancer 1s disstmilar to

d to be a precursor of carcinoma

e
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cancer in any other organ or tissue At the present time almost all clinicians are of the
belef that cancer does not, as prex tously stated, take ongin mn a normal area and
that in cancer there 1s definite es idence of chronic irritation Tt has nexer, for example,
been doubted that cancer often begins in an ulcer of the tongue There 15 defimtne
evidence that cancer 1s ikely to occur in any unhealed wound
In regard to the stomach in its entirety 1t has been substantiated that approxt
mately 10 per cent of ulcers which presurgically are believed to be benign by the usual
diagnostic methods are found to be cancerous when the ulcer 1s removed
The Sites of Gastric Ulcer and Gastric Cancer The site of an ulcer in the stomach s
of greatest sigmficance m regard to its possible malgnancy Thus a chronic ulcer
situated on or within half an inch of the greater curvature, even when it appears tobe
a benign one radiographically, should be suggestne of and treated as mahgnant Ut
cers occurring at the inlet or outlet of the stomach are often malignant, while those
found 1n the pylonc canal should be clearly suggestive because over 30 per cent are
primanly mahgnant growths The large indolent penetrating ulcer, present on the
posterior wall half an inch or more from the lesser curvature should usually be
treated by incomplete gastrectomy because fully 20 per cent of these will reveal
mahgnant changes when examined
(The larger the diameter of an ulcer the greater 15 the probability of its bewg
mahgnant An ulcer crater, smooth in outline, projecting bevond the normal outhne
of the lumen with uninterrupted rugae convering toward 1t, favors the view thatit
1s benign Many authorities contend that the size of the ulcer has nothing whatso-
ever to do with whether 1t 1s malignant or bemgn )
All benign growths of the stomach are hable to undergo milignant degeneration
but this applies particularly to adenomas
Constant and intermittent traumn or irntation of the mucous membrane s may
be induced by unsuitable articles of food, hot or 1ced drinks excessn e use of tobicco
and alcohol varous proprietany medicines constant nervous tension 1 itaminosis
severe chronic toxemias the effect of 1cute specthc or infectious diseases or a con
genital absence of free HCI i the gastnc juice, have at times been sugrestne of 2
predisposition to cancer of the stomach )
Holmes and Hampton®® and others have shown that ulceration of the stomich
cm contiguoush, prouimal to the pylorus was prone to be mahgnint regardiess of
size of the lesion
In 90 per cent of patients the growth 15 1n the pvlone half of the stomich It1s
found on the les<er cure 1n about 7> per cent 1nd then in descending order of fre
quency 1n the postenor wall the pvlorus the greater cunve and the cardia
Welch many yvears ago analvzed 1200 caces with the following reported drta
pyloric area, 791 lesser curvature 148 cardia 104 postenor wall 68 greater curvy
ture 34 antenor wall 30 fundus 19 .
The Mayo Chnic reported that of 10 per cent of lesser cunature ulcers 6 per Cf?‘
are pre pyloric uleers and 100 per cent of grea'er curialure ulcers are malnant ;
A <unvey of gastrc cancer in I ondon (Harnett 1947) reported the proportions o
cancer 1t vanous sites the pylonc area 34 mudgastnic 33 cartha 13 per cent
(Mechameal fnction 1s mostiy at the prlorus where cancer 1s most frequent ) .
In the esophigus maliznant change 1s most common at the three 1atonue narrms
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mgs situated (a) 1t the upper end opposite the sith cervical vertebra, (b) opposite
the fifth dorsal vertebra where the esophagus 1s crossed by the left bronchus at the
daphragmatic iatus About 40 to 50 per cent of cancers take root at the level of the
fifth thoracic vertebra

(Cancer may develop m an esophageal diverticulum® )

1f the ulcer 15 m the antrum there 1s a 30 per cent chance of 1ts bemng cancerous

No correlation 1s found between the site of the lesion of gastric cancer and produc
tion of free hydrochloric actd In general the gastritis n cancer of the stomach 1s a
pangastritis Achlorhydna always precedes and 1s 7ot a result of cancer

Cancerons Degeneration of a Benign Ulcer According to Newcomb® the signs of
pre existent benign ulcer are

(a) ICompIeu destruction of an area of muscle corresponding mn size roughlv to the floor
of the ulcer (b) presence of a large area of dense fibrous and granulation tissue 1n the floor of
the lesion (c) the presence of endo arterttis obliterans or thrombophlebitis n the vessels
around (d) fusion or close approximation of the musculars mucosae and musculans at the
margin of the ule r All these points are usually but not invariably present mn chrome peptic
ulcers The only sign of benign ulcer never found m primary cancer 15 fusion of the
musculans mucosae and musculans at the edge of the ulcer

Cancer invades muscle Ulcer destroys it
Indicative of the ongmn of @ cancer 1s a circumspect examination of the gastnc
muscle to conclude whether the cancer grew on an ulcer with a destroyed area of
muscle or on a stomach with muscle once normal and now merely invaded
It 1s only rarely that muscular tissue 1s noted on the base of a chronic uleer and
never m one of long standing
Pack wrote that i some parts of the body ulceration usually follows cancer—for
example 1 epitheliomas of the ip tongue larynx and esophagus and mn cancer of
the colon and rectum There are examples in which ulcers precede the dev elopment of
cancer such as in lupus scars burns and chronic sinusitis But i the stomach the
moot question often propounded 1s nhether ot not 2 benign ulcer precedes the cancer
Eusterman® wrote that small ulcerating forms of gastric cancer are not only chm
cally indistinguishable sometimes from chronic benugn ulcers but that they often
respond to medical treatment so favorably as to give a misleading impression of their
true nature
McVicar too called attention to the fact that an ulcerating lesion of the stomach
which 15 apparently cured by medical treatment cannot always be assumed to be
bemgn for even mahgnant ulcers often respond temporanly to medical treatment if
they are not too far advanced (as quoted by Balfour®)
The presence of a benign ulcer and an independent cancer 1 the same stomach 1s
1 rare occurrence
Vruses The sarcomn virus of chickens (Rous) the renal cancer virus of frogs
(Luche) and the shin cancer virus of cottontail rabbuts (Schape) are well known to
bactenologists and clinicians
A great contnibution to cancer research was made by Tabiger of Copenhagen
who after vears of careful investigation was able to prove that gastnc cancer can be
mduced 1 certain species of rats by ifestation with a nematode (spiroptera neo-
plastica) Cancer of this ongin has no counterpart n the human being
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Tilterable viruses and varous chemical carcinogenic agents are under mvestigt
tions as potential causes of cancer

Bacillr Tt has been shown that if a stomach with an ulcer contains coliform bacill
or non hemoly trc streptococer the ulcer 15 likely to be cancerous, for these orgTnisms
are seldom found 1n benign ulcers

Buceal Infechion Many clinical observers have been mpressed wath the probable
importance of buccal infection as a factor 1n the causation of gastric cancer

Neurofunctional Tactors The classical case of Cushing started many experiments
on the nfluence of the midbrain on the stomach The most extensi e lestons obtamed
by destruction of tuber nucle: are superficial erosions

Experimental Gastric Tumors Emthehal tumors have been readily produced by the
implantation of embryo stomach tissue together with olive o1l contmning methy!
cholanthrene 1n adult mice of homologous strain The mmplanted tissue from the
squamous part of the stomach rapidly encysted the o1l and bemign and mahgnant
papillomas and squamous cell carcinomas soon appeared from the stratified squamous
hning of the cysts

Cancer of the stomach has been extremely difficult to produce in Jaboratory ani
mals and many lesions reported as mahgnant were ctually inflimmatory or hsper
plastic It was not until 1942 that Stesart produced adenocarcinomn 1n the pylonc
area of the stomach m mice by direct wyection of methy Icholanthrene wn the wall of
the stomach Strong 1n 1943 by subcutaneous mjection of methy Icholanthrene pro-
duced adenocarcinoma of the stomach in mice

Resume

The etiology of gastric cancer as of cancer elsew here in the body 15 stll mystefious
The totality of evidence appears to indicate that cincer 15 not durectly mherited
(although & predisposttion to it mty be) thatitisan acquired disese and that it1s
not infectious or contagious There are however miny dnergent opinions concerning
the causatine factors Amonyg the leading debatable spheres 1s that of peptic uleer
versus gastric cancer

Certain evidence® ® tends to show that gastric ulcers do #of
to carcinomatous transformation As Hurst and Stewart® wrote
that malignint disease dexelops no more often 1n a stomach in which th
of a henled ulcer or even occasionally a still unhealed ulcer than in one
an ulcer has been excised

have 2 tendenc
¢ The figures show
erc 15 A SCHF
from which



CHAPTER V

Pathology

EsopraGeaL CANCER

The tumor may be found 1n a part of the cervical or thoracic esephagus though
the greatest number are found in the thoracic area
The rapidly progressive deterioration shown by patients with esophageal cancer
ndicates that the disease 1s highly malignant To a degree this 1s attnibutable to the
obstructinve character of the mvasion which resuits in progressne starvation To a
greater degree however the lethal character of the lesion 15 owing to its mvasive
tendencies and contiguity to vital structures
The three common sites of esophageal cancer are
(1) Md third at level of tracheal bifureation (30 per cent of patients)
(2) Lower third about the diaphragmatic level (2> per cent)
(3) Upper third about the level of the cricoid cartilage (25 per cent)
The records of the Breslau Pathologic Institution (1878-1900) for example
furnished the following data 17 917 autopsies 1 674 showed cancer of which 204
were of the esophagus

Cervical esophagus 26
Thoracic mlet to the bifurcation of trachea 14
Level of hilus of lung ~ 29
Between htlus and cardia 117
The whole esophagus involved 3
Site not recorded 18

Adenocarcinoma 1n rare nstances 1s found i the lower third of the gullet It
may arise from ectopic gastric mucosa or be an upward extension of a similar tumor
of the cardwac end of the stomach

Vanieties Cancer of the h ly a sgi elled tumor and cancer
of the cardia ordinanly an adenocarcinoma amnsing 1n the gastric mucosa differ 1n
thew hustology rate of spread and direction Almost all malignant new growths of
the esophagus are carcinomas

Seventy tive to 90 per cent of esophageal neoplasms are as previously stated
squamous celled cancers with cornification Of these squamous cancers many are
undifferentinted or atypical without prnichle cells or cell nests Transitional cell
forms are present

The cardio esophageal junction 15 a favorable soil for the grow th of multifarious
cancers because of the presence there of several vaneties of epithelum  stratified
squamous epithehum of the esophageal mucosa for example mucous epithehum of
the free surface of the stomach and the gastric pats epithelum of the cardiac glands
of the esophagus and the stomach and the epithelim of the ducts and secreto:
art of the esophageal glands i
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Cancers situated either at the lowest segment of the esophagus or pro<imal part
of the stomach usually reveal the charactenstics of the respective organs They are
either (with exceptions) epidermoid cancer or adenocarcinoma The latter some
times occur in the lower part of the esophagus, seldom elsew here

There are, as previously noted two hinds of glandular elements 1n the esophagus
—those which are found 1n the submucous layer and superficral glands (¢ cardiac
glands”) found in the lamma propria mucosae and prominent at the level of the
cricoid cartifage These glands estend varying distances nto the stomack blending
gradually with the fundic glands

The esophageal glands are entirely mucous producing glands®® formed by eprthelial
cells growing out from the surface epithelum through the musculans mucosae
the form of ducts with subsequent glandular development mn the submucosa These
structures form at all levels of the esophagus varying greatly in number and dis
tribution in different persons

Gross examination of esophageal cancers reveals the following forms

(a} An uncommon bulky polypoid projecting, or vegetative hind which usually
grows mto the lumen of the esophagus causing obstructive symptoms at a relatrvely
early stage

(b) A shallow ulcerating vanety causing early symptoms of mediastinal molve
ment The central part becomes necrotic and ulcerated thus for 2 time reheving the
obstruction to some degree The tumor 1s more apt to ectend for some distance m
longitudinal growth There 15 a tendency to early perforation of the musculature
and mvasion of aorta, bronch: and trachea

(¢) The hard nfiltrating scirrhous hind which mvades the esophageal wall and
which may encircle the lumen causing fixation of the walls and producing symptoms
of obstruction It may be superficially ulceratne There 1s first thickenng of the
esophageal wall forming a nodule or tubercle Each extension 1s 1n arcumferential
direction and later 1n the longitudinal one With 1ts annular growth an extreme
narrowmyg, of the lumen consequently results with rapid production of a sc\E{e
grade of obstruction The hming mucosa In this vanety may show relatnely hittle
1y olvement for some time bas

The ongin of the pure epdermoid cancers of the cardio esophageal Junction
been attnbuted to the squamous cell epsthelium of the esophagus

Conctrrent Lestoral 1 arteites Cancer of the esophagus is seen occasionally 10
association with bemgn lesions of the gullet—engrafted upon the dilated esophagus

rdiospasm for example

Mg;.ier I:“m mvolve xhz esophagus 1n a patient with esophageal matus herma .

That tuberculoss luetic and cancerous processes can be associated 1m a miset
lesion 1n the esophagus though rarely has been well authenticated

etastases Mahgnant tumors of the esophagus tend to late metast: 0
spread up or down or around the esophageal wall nfiltrating the wall but nodt 'in
invohing the glinds They soon wnade and replace the muscle coat n;! ('thc
esophagent tissues When the glands pleura fraches or bronchus are mvolhves
growth 1s inoperable

Esophageal cancer mas produce w 1despread metast.

asis and 10

ses and nearly all organs of
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the body may be involved The lymph nodes are usually affected first those which
are contiguous to the esophagus namely at the bifurcation of the trachea and along
the lateral aspect of the gullet

Cancer m the middle third metastasizes to the first group and in the lower third
to the second group The lymph nodes along the lesser curvature of the stomach
and 1n the area of the coeliac axis artery are often involved when the tumor 1s situated
m the lower third Usually cancer in the lower half of the esophagus 15 assoctated
with some dilatation and extreme hypertrophy of that part of the esophagus 1m
medrately proumal to the leston

In the upper third of the esophagus metastases may occur n the cervical Iy mph
nodes

When the lesion mvolves the upper two thirds of the esophagus the secondary
glandular deposits are found m the mediastinal parabronchial and deep cervical
nodes

Metastases mav be found mn the lungs

Sarcoma of the Esophagus This 1s a very rare lesion

GASTRIC CANCER

Incidence The stomach 1s the commonest site for cancer

Site Statistical data appear to show the following percentages

Py lorus—60 per cent lesser curvature 10 to 1> per cent cardia 8 to 10 per cent
posterior wall > per cent whole or extensive 5 per cent anterior wall greater
curvature fundus rare (Ewing gave the percentage for the last named as 13)

The pylonic area especially the lesser curvature 1s thus the usual site The
localized scirrhous or ulcerative variety ordinartly occupies this position The diffuse
scrrrhous variety (mtis plastica) 1s rare constituting less than > per cent

Vareties and Classifications Al cancers of the stomach are of course glandular
1n ongin but the degree to which glandular differentiation occurs 1n them vartes
greatly from lesion to leston and also i different parts of one growth

Cancer of the stomach differs from cancer of other parts of the gastrontestinal
tract 1n that the majority are less well differentiated and are therefore more malig
nant This 1s owing to the greater vanety and function of epithelial cells found n
the mucosa

Classification n the Recent Past The following vareties were usually described
(1) sumple adenocarcinoma (2) papillary adenocarcinoma (3) collowd or gelatinous
carcmoma  (4) medullary carcinoma (5) scrthous carcinoma

I Simple tdenocarcinoma This form it 1s assumed begms as a small elevated
area occasioned by a proliferation of the gastric crypts The charactenstic feature 1s
the s;mulation of the gastne tubule which grows iregularly and projects through
to the submucosa The edge becomes promuinent and the center frequently de
pressed \ecrosis and ulceration usualhy follow when the blood supply 1s cut off
(bgs 14 16)

2 Papillary Adenocarcinoma Malignant degeneration takes place owing to n
rasion of the stomach wall by the narrow stalk of the primary tumor The base of
the growth widens 1n time The epithelial layer ongmally single or double becomes
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mults layered The spread goes on through the basement merabrane to the hm
phatics of the submucosa Mucosal ulceration may result cansed by obstruction to
the blood supply {fig 17)

3 Collod or Gelatinaus Carcinoma This form 15 structuratly an adenocarcimoma
and 1 characterized by preponderance of the mucus producing cells These rapidh
mfiltrate the muscular layer and often metastasize ta the e onal glands and to
the Iner (fig 17)
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Fig 14 —Adenocarcinoma of stomach (Courtesy
ology Washington D C)

Armed Forces Instuute of Tath

4 Medullary Careinoma The cells preponderate n this category The conn]ccll\t
tssue 1s sparse The structure according to Py, shows small or large aheolrora
diffuse grow th of atypical cells Llceration 1s common el

3 Scrrefions Carcinoma In this category there are two forms—the circumscl
and diffuse (fig 19)

“'ll he ﬁricl mf\ grosely simulate ulcer 1 appearance This 1s 2 commr;n \]a]rxcl])1‘l::
ulcerating cancer  which resembles bemgn gastric uleer roentgeno, raphially
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tumor shows n escess of fibrous tissue with cancer cells appearing batween the
strands of connectrve tissue (fig 19)
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Fig 15 —Carcinoma of stomack (Courtesy Armed Forces Insttute of Pathology
Washington D C)

Vodern Classipcations Stener and Schindler®” ® believe the older classifications
of cincer of the stomach inadequate because histologic vareties have not been
propetly correlated with degree of imasieness rapidity of metastasis or prognosis
Stemner maintains that today we are unanare of the variety of gastric cancer which
develops from surface epithelum from the chief cells and from the paretal cells or
other cells
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Tig 16 —Adenocarcinoma of stomach (Courtesy Armed Jorces Insutute of Pathology
and Washington Samtarium Washington D C)

Schindler wrote that

One may attempt to estimate the degree of malignaney of a gastric tumor according
to the difierentiation of the cancer cells \ tumor with 2 marked differentintion of ceflt
with formation of tubules which look almost Iike those of a benign tumor myy e callel
gradc 1 cancer I the tubules bcome more srregular of their epithelum conar ts o f severil
lavers and 1f papillae are scen n thar lumen  the tumor mas be edle } grade 2 mncrr{
1i the carainoma 15 still able to form some tubules but const ts mostls of coherent heets OI
cells 1t mught be called a grade 3 canaur 1f no formation of adenomatous tr ae 3¢ c(n And
if the cell are of vanous sizes the tumor mas be called a grade 4 cancer
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ADENOCARCINOMA ]
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Fig 1/ —Adenocarcinoma of the stomach Note tvprcal polypaid or fungating appearance
Size 15 no critenion for resectabihts (Courtesy The Ciba Collection of Merfical Ilustrations

Schindler then quotes Livingston and Pack who

seem to bulieve that such a grading ymay permit one to a certain extent to make statemnents
about the prognosts of a gastric cancer but I doubt whether it 1s true They contend that
60 per cent of patients having had a resection for a grade 1 or grade 2 cancer will suryive
operation for more than five vears as compared with 70 per cent of all patients having had
a resection

The microscopic type. of a gastric cancer 1s less decisive for the final prognosis than its
macroscopic character
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Broders® classified ¢ incer on the basis of the extent of differentiation of the cells
in the gronth He beheved that this histologic feature was of prognostic value

s ey

MALIGNANT INFILTRATION LIL'TED
o

IRRHOUS CARCINGMA
e RN -

Fiz 18 —Sarthous carcnoma of stomach showing diffuse thickening of p!lrlrc‘}\::}t:;
entire organ above and of pyloric regan belon (Courtesy The Ciba Cellectin ¢
Tlustratons )

cannot
Borrmann ef a/™ also muntuned that the prognosis of gastric c;\‘:i::l e
depend upon the microscopic structure of the growth b)ul that 1n app!
fig, 20,
macroscopic chareter 1s defimitely more deciane (1 n
Detailed Classifications (ncers of the stomach 1re usually clissified acconfing
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to the tissue which is proliferating f this 15 glandular epithehum and «f m pro
hferating the growth structure somewhat resembles glandular formation with acint

Fig 19 —Medullary carcinoma grade IV \ge 26 Roentgenogram showe ) filling defect
along lesser curvature Gross pecimen showed deep ulcer bemorrhagic base Microscoy ic
ewamination revealed tumor cells proliferating 1n shects {Courtesy Lol 7 \as of Pathology
U $ \aval Medical Schoo! J B Lippincott Co)

tubules and o on 1t 15 an adenocarcinoma others with undifferentiated cells are
usually called cancer simplex or spherordal celled cancer These cells tend to made
tissues in long columns of undifferentiated large cells closely pached and form the
iffuse hind of cancer
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A third vaniety 1s colloid or gelatinous cancer This hind 1s 1lsp extremely ral g
nant charactenstically forming nodules n the omentum and mesentery and in the
abdomen m its entrety This kind begins as n adenocarcinoma The cells are
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Tig 20 —Woman nge 55 At necropsy the tntire stomach showed neoplastic inbitra
ton f hotomicrsgraph e eals smill reticulum cells with den e nucles and §ootly stainmg
cvtoplism (Courtesy Color 1flas cf Path fogy U S \aval Medical Sthool J 8 Tyt pineott

Co)

arran,ed in a formation as of uregular glind hhe spices full of degencrating cells
surrounded by two ot three lavers of charactersstic atknocircinom cells

The fourth catepors —setrrhons carcinoma—1s chiefly found at the plorus and 15
slow growing, owing to the reaction of the tisues around the cancer cells much
fibrosts occurring which hmits the rate of growth A specnit example of this 1s hnts



PATHOI OGY 67

plastica This hind m1y persist for a considerable tire without widespread involie
ment of glands

|

Fig 21 —\falignant ulceration of stomach (Courtesy The Ciba Collection of Vedical
Tllustrations )

-

A fifth variety 1s the cancer engrafted upon a pre-eustent peptic ulcer (fig 21)

The history of this problem commenced with Cruveithier ! who was the first to
distinguish clearly between chromc ulcer and cancer both climically and patho
logically
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A few vears later (1842) Rohatanshy stated that cincer sometimes occurred with
a single ulcer and that 1t might arice from the ulcer

Arthur Purdy Stout” furnishes the follon Ing succinct classification of cancers of
the stomach

1 Fungating grows into the lumen and produces 1 mass It mnyades the deeper lavers
slowlv and metastasizes late
2 Spreading grows alon,, the wall and produces no mass
(a) Supcrficial  preads n the mucosa and submuco 1
(1) Ulceratn,
(2) Non ulcerating
(b) Linttis plastica spreads m the submucosa muscle coat and sub ero 1
3 Penctrating grows through the wall to the serosa and destrovs and replaces the
muscle
4 Unclassif able advanced growths *

A classtfication m regard to direction of growth may be summarized s follons

1 Those that form vegetative or fungating masses with a terdency to grow
more nto the lumen of the stomach than to nfiltrate the cots or underso ulcera
tion
2 Those that grow both into the lumen and into the wall of the stomach with
extreme ulceration

3 Those thrt grow and inkltrate the coats of the stomzch rather than mto the
lumen and have less tendency to ulcerate

All these varieties both grow tonard the lumen and mvolve the coats of the
stomach but some the less mahgnant and less rapidly growing tend to funmte,
while others tend to ulcerate as grow th progresses ind still athers the ‘ most mlig
nant tend to inhltrate rather than form masses or to ulcerate (fig 22)
\ccording to Shanks? the radiogriphic classification of cancer of the stomach

falls into the following categories

1 Scrrhous

{a) Localized

(b} Difiuse
2 I ncephalod or fungeus
3 Mahgnant ulcer

Tt must be stressed that malignant tumors have two baste grow th c]|1r1ctcr15l:‘r>0
.
(1) mass productine (2) myvasne or nfiltratne In some tumors one of the ¢

qualities may predonunite etal
Castric cancer arses from mucus secreting, cells few 1f amy anse from pan

or chief cclls (Rarel cancer anses from heterotopic pancreatic tissuc ) for gastee
Willlam A Messner ¢ i 2 series of 200 stomachs surgicrlly resected for &

crcinoma or peptic ulcer of the stomich or duodenum found that

The number of parictal cefls dimin hes s the pulorus 1< “!’l‘mi‘fh‘}‘l ;rmmlltclr :;"‘g‘(‘:":[
fe<s along the lesser curvature than o correspondine arcas on the wa! ’? c‘-iy:cgr s 8
The only quantitati ¢ change of symificance was that i mans ?‘“r‘th T e erean
diminution of the number of partetal el i the bods and the (ur;t s of A nﬁ e frequent
1n cases of peptic ulcer especnlly cases of dyodenal ulcer  uch 2 dimenuts



PATHOIOCY 69

WT

ey R VTR
n‘ ‘ %s& on wen e

t r“gﬁu({g& oy ”sj % 1
k . &g @'fj e . N
ae PEERE T v;,@f“
o it ‘3, “Jﬁ‘, Gidiakss,
,g’ijﬁ‘ ;‘Q ;,J"ij@fa/ P - - !;\‘6(., ";" ”q;
En L “-&v\: Aﬂpﬂ‘ [VSLE RN s‘? : \\p&’&m]

R . W%, W gy e, W 1 by A
e WL Ena e d
R RN IV R
g D) e 0 U
5 .
Ses 2 "é@, L A .,fk““""
- o
3 ] \% 7 e, A . LT
LSS YT £ ¢ G
t Vi O s
ety @ ,;} Q"i‘:::é o <~ ]
" Y Y
~ N:} ‘t.‘g}’g‘*‘ *ﬂgf%e =, N N
[N jﬁé‘ &?’\a\ y 3 4% < { T -
ATl AW
P 2P hY o 4
A % § ey s ®
. %7 ~ &%

S~ ¥
% S "3 - L Y ‘Vg,’r
m A T . AP+ . N

Tig 22—Male age 33 Sermorcular lling m lesser curvature Almost entire width of
stomach encircled by a ulcer revealed an adenocarer
noma \ote gant trregular glandular elements w:lh hvperchromatic nucler  (Courtesy
Color Adlas of Pathology U S Naval Medical Sthool J B Lippincott Co }

A reduction of the number of parietal cell was not a constant finding 1n cases of cancer of
the stomach 1 manv cases of cancer and complete anacxdity there was an abundance of
banetal cells No stomach showed complete absence of such cell  (See figure 23 )

The gross appearance depends mamly upon the degree of growth discovered at
the time of examination In general surgical specimens are less advanced and more
informative for determining anatomuc vaneties than necropsy matenal

Early examples usually appear as ulcerating adenocarcinoma or scirrhous carc
noma In advanced stages of any vanety the walls of the stomach are usually ex
tensively infiltrated
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Fig 23 —Carcinoma of stomach (microscopic study) (Courtesy \rmed Forces Institute
of Lathology Washingten D C)

According to Stout’s

When cancer of the stomach starts from onc or more focal points 1t does not T"mi:):
an even rate of spread in all directions Instead most of the tumors expend therr chie L’Y"‘nr
energics 1n one or another of three different planes This accounts for their varying ""hc
phologie features Thus the fungating carctnomas include thowe whick grow chrelly mlul <
lumen  the ulcer cancers on the other hand from the first penetrate through }:hr’::::"ﬂ"
wall before they spread into other plines and finally therd 1s a third group i whic ﬂL‘imu-!
w chifly centrifugil along the plane of the gastnic wall Thew mdlude the \cnl nr e
plastica cancers and the much commoner caranomas which confine themselves
muco=a and 1 b= 1o0ea for a fong time before they invade the muscufars
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Superfictal spreading cancer begins in and grows along the mucosa The malig
nant gronth replacing the mucous membrane usually obliterates the mucosal folds
and flattens the surface In the circumjacent areas the mucosal folds radiate toward
the cancer whether or not ulceration occurs and reach the margin of the mvolved

G LN

<

Fig 21 —Squamous cell carcinoma of stomach (Courtesy

\rmed Forces Instiute of
Pathology and \atwonal Insutute of Health Washington D C)

area The malgnant disease usually penetrates through the musculans mucosae
mto the submucosa At times 1t 1s himited salely to the mucous membrane (figs
24-27)

In the most advanced e cells between the muscle
bundles of the tumica musculans and sometimes reach the serosa but the muscle 1s

1} 1
pl
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not destroved or replaced by malignant tissue This 1s 1 contrast to the penetrating
vanety which does destroy and replace muscle

Cancer at the pilonc orfice mduces 1 ring hike infiltration of the mucous and
submucous lay ers and thus produces a stenosis w hich leads to dilatation 1nd muscular
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of stomach (Courtesy Armed Torces Institute of

Fig 2> —Squamous cell caranoma
X > calth Washington D C)

Pathology and National Institute of 3¢

gnation of food and consequenthy, fermentationt

hypertrophy of the organ with sta, el T

The fermentation 15 aided by alterations in normal secretiol .
or absence of HCI and growth of vatious bictena yeasts and toruhe .
Ulceration of the wnner surface of the tumor and hemorrhage are as a

mamfestations (figs 25-33)
Bulky 1denocarcinoma ‘This 15 the prol

Je Iater

hferatine form and produces lirke cault
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flower or poly pord masses It 15 often a mahign int mutation in an antecedent adenoma
1 sharply mted growth—mushroom hke—with overhanging edges 1its surface

presenting, muttiform nodes and nodules
The tumor 15 1 columnr celled or cuboidal celled carcinoma revealing extreme

tubular formation
' SRl

Armed Forces Institute of

Fig 26 —Squamous cell carcinoma of stomach (Courtesy
Pathology and National Institute of Health Washmgton D C)

The tumors may be multiple and 1n some eximples the lesion is concurrent with
adenomatosis of the colon

Ulceration occurs late but even then the ulcer has a massne indurated over
hanging edge As the tumor progresses the ulcerated area becomes larger and the
walls of the stomach extensn ely infiltrated QOccasionally the growth spreads super
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ficially over the mucous membrane Sometines soft bulky masses of tumor tissue
(medullary carcinoma) project into the lumen of the stomach In advanced examples
the growth 15 often partly ulcerative adenocarcinoma and partly scirrhous
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Tig 24 —Squamous cell caranoms of stomach {Courtess Arme1 Forces Tostitu
Tathology and National Insutute of Health Washington D C)

Sometimes adcnocarcinonts consist 1n part or entirely of a soft ,.,elau::l:s ‘ll;:r:;:‘c
growth (gelatinous carcinomt) which on microscopic examination S
n
“";;’:::32:1](‘0[!:(1:!1?;62“; the stomch tends to gron within the lumen and 3¢ at
times circumscnbed there 15 much less involvement of the muwularlsf e mucoss
Collord C areinoma Collmd carcinomas bezin in the secreting cells zm:cl entn
The gelrtinous changes charactenstic of this vanety mas occur to
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any gastric cancer but in this varsety 1t 1s the <alient feture The wall of the stomach
m s entiwety may be infiltrated with collad matenal and greathy thickened The
growth forms an obvious tumor At a Inter stage translucent nodules are found
scattered throughout the penitonea! aspect of the stomach

T VR et ;;P’ . ;"Stf.l'")jf"'“”a"
TR AT

o el
%y, o ot P
#‘&:’:&"’ L S b
7

e
PG P
e
C,gz" [ROCEr i et < TR X,
PR BTSN Wl g 0 4.

)
(4
&
S

H
bl
-
k

o,

"1
%

R

L Rk . ¥4
’fg“ m’::,'d“v‘;' rj”‘dr"r':."f :';:Sj
st i LA gﬁﬁ"nk; &v‘{« Y P
iy

o

4
~
-
SRR

N G M g el R

= A 57
R R TN n e
AR, Zth T S T e e T
ff»sﬂ/ig«» Lo WA i T

o
k4

[N LN

X
{%
K
P
;“%
=y
S
%3
ENK
A
%)
L
3

Z. o
AT “ Z
1‘{.3. ¥ 5&:’.&" 5‘5’:' S -%,.,, 3 f DT
it 1’1!£ 7\{&:?‘:(\" 2 TERNE T 3}‘5 ~ o
L i SN L B I
" AR Ly ol RS ST
LS EL 00 A8 el 3w N ) o B
[N \;:3(7,:»44*13 PR o G T Jé;;: L&)
lebnsh WS L DR AN RS B
Fig 28—Squamon cell caranoma of stomach (Courtesy Armed Forces Institute of
Pathology and \atiepal Institute of Health Washington D C)

(lands are not innvolved early 1 this hind of growth

The tumor 1t must be stressed grows mward and not outwards and 1n conee
quence 15 surgmeally 1noperable before svmptoms are far advanced

Ulceration and bleeding are not common 1n the collod Lind of tumor

Ulcer Cancer The malignant ulcer of the stomach occurs 1n most examples s a
Primary lesion in an apparently normal stomach The ulcer 15 the central part of a
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large tumor which infiltrates all the coats and nsvolves the peritoneal surface On
mspection there 15 evidence of a pre-existent chronic gastric ulcer (A ke lesion 1s
at times found amsing at the stoma of a gastrojejunostomy ) Similr ulcerated
cancers are 2lso found m eximples where the presence of a chronic gistne uleer
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Fi, 29 -Squamous cell carcmoms of stomach (Courtesy Yrmed Torces Instus!

f athology and Natonal Institute of Health Washmgton B C)

men and hi
1s presumed owang to the ehmeal hstory morlbnd anatomy of the specy

tologic pattern
Ulcertion of 2 growth mas be
and these may be scattered in sma
T distortion and pbrosis and cellular 1nhl
the other hand may be tery hard o differenhia’e jrom carly

1
so evtreme that few malignant celle are revdos

I groups at the edge of the uleer
for tration assoctaled w il a benign wleer, ont
malsgnant change
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Fig 30 —Squamous cell carcmoma of stomach (Courtesy Armed Forces Institute of
Pathology and \ational Tnstitute of Health Washington D C)

Medwilary Cancer Ewing™ describes the follonmg two varneties
() Soft round ulcerating masses prone to temorehage and necross and spreading
€arly to the other viscera and glands These growths con nt of aesomeration of cels with
Vet o no attempt at structure thev occur often at the fundus and the cardia and are fre
quently radio sen 1tne
() Diffuse wfltrating lesions with widespread thickeming of the stomach wall and
only shallow ulceration

Scrrrious Carcinoma Localied Scirrl ous According to Shanks™ the filling defect
of this Lind of growth may be multifarious depending on the site and extent of the
growth It may myvolve either cune <olelv or both The narrowing of the lumen
™3y be shght or extreme It may imvolve a comparatnely short segment of gastrie
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lumen or 1 large part “The transition from healthy to infiltrated stomach may be
gradual or abrupt, so far as the lumen 15 concerned As a rule an abrupt stepping
back of the barum shadow occurs at this pomnt A common vanety of filling defect
1s the naphin nng defect, as though the naphin Ting were constrcting the gastnc

AR M1 A e

5 -"\‘i

of
Fig 31 ~Squamous cell carcinoma of stomach (Courtess  \rmed Forces Institute

Pathalogy and Nauenal Institute of Health Washington D )

at or
lumen The closer to the pyvlorus the narrower the constnction and thowe
cloe to the pylorus commonly cause obstruction
ture
Although these defects are so vaned 1 shape they present certun commen fea

namehy
1 Thev remamn eonstant in shape
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Fig 32 —Squamous cell caranoma of stomach (Courtesy Armed Forces Institute of
Tathology and National Institute of Health Wastington D C)

e N

v

‘They are apenstaltic The penstaltic naves can frequently be traced down to the
upper limt of the filling defect then to disappear

They di play a lessened fleilits when tested by radioscopre palpation

In contrad, to the haloid sanety these scirthous filling-defects do
not characterstically present any spiby or jagged outhine

A palpable thickening or mass may be present

At the pvlorus a small cancer may obstruct very early not onh occasioned by
the projection of the growth into the py loric canal but because many cancers at the
aforementioned site are of the scrrhous vanety Cancer cells are fes however
Uissue reaction 13 severe and there 15 much ibrosis m the thich pylonc muscle The
pylorus 1y thus made nextensible and even if onlt one side of 1t 15 cancerous the
whole pylonic ing, 1» nigid and easily obstructed
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The scirrhous cancers of the pylorus 1n spite of thewr placement mn an are of
complicated lymphatic dramnage are often operable because the stenosts cuses
symptoms early 1nd the glands in a scirrhous form of lesion tend to late mvolve
ment
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Fig 33 —Squamous cell carcmoma of stomac!
Tathologs and \ationa] Insuitute of Health Washington D C)

Courtesy \rmedd Torces Institute ¢f

ry common siricly It

15 not 1 e
Dyffuse Serirrhous Diffuse scirrhous cancer adeno

than
progresses more slowly than other Linds and myolves glinds earhicr
carcinoma or its collaid offspring .
surgretl hite
Sclerosing Carcinoma This lesion has been varously named 10 \ul‘rry;:mw]l o
for esample arrhotic gastrtis, Brinton s disease  fibromatosis
515
trophic gastntis carrhosts of the stomich gastric sclero

rature



PATHOIOGY 81

This group includes the locat an | the genernl varieties There 1s charactensucally a
grext thchenming of the wall, of firm nd even nature produred by massive formation
of fibrous tissue 10 which malignant cells are discoverable only after patient search
This const tutes 1 leather bottle stomach

In the hour glss stomach a scarrhous cancer involves the pars media m an
annular fashion Charctensticalty the hour glass 15 X shaped in contradistinction
to the BB hour glass of simple ulceration In the latter variety the contracture 1
<olels 1t the greater cursature In the hour glass form both curves are invohved the
lesser 10 a less degree than the greater one

Secondary esophageal dilatition is not uncommon in examples of scirthous gastric
cancer where considerable diminution of the lumen has taken place The dilatation
1s caused by the reduced gastric capacity and not by gross obstruction

Carcinoma Simplee Here the relitne proportion between the stroma and the
cells 1 normal ‘The group has two charactenstics 1t ulcerates early and it mvades
surrounding tissues

The stomach wall and gircumjacent tissues are nhltrated with columns of mahg
nant cells which show no alveolar structure o leucocytic infiltration or fibrosis
oceurs around these columns to it their growth The eancer cells push the fascicuh
of the stomach wall muscle 1side growing freely between them and not absorbing
or destraying the muscle except at a subsequent stage

‘These cancers are extremely malignant Glands are soon mvolved

The scrous surface of the stomach 15 mvaded early and contains etther boss Iike
projections of growth or seed like secondary deposits which are whitish and pucker
the stomach s surface

Multiple Carctnomas of the Stomagh These are rare Diffuse chronic gastritis may
be a precursor especially when there 1s pronounced hvperplasia of mucous cells and
multiple lesions of ali grades of malignancy

An example of multiple dissumdar cancers of the stomach was reported by R L
Sanders™

Carcinomalous Perforatign of the Stomach As early as 1824 Laennec recorded the
history of a patient with a fatal peritonitis resulting from a perforated gastric cancer

Other complications of gastnc cancer are pyloric stenosis pen gastric abscess and
gastrie fistula

Lesions Stmulating Gastric Cancer The close resemblance between peptic ulcer
and ulcerated cancer and the fact that cancer may start in the margmn of a peptic
ulcer and that the two lesions may be concurrent in different parts of the same
stomach have already been mentioned

Exagg eration and irregulanty of the mucosal folds owing to vitamin deficiency or
gastnitis may resemble cancer especiaily if they are found 1n association with ulcers

Hypertrophy of the pyloric muscle occurning m an adult and not associated with
ulcer mav when palpated at first feel like a tumor when the stomach 1s exposed

Lymphosarcoma can most easily be mistahen for cancer

Bemgn ad, tous polyps can be dist shed from fungating cancers because
:ihey do not filtrate through the musculans mucosae and are not associated with

brosis




80 GASTRIC CANCLR

The sarrhous cancers of the prlorus an spite of ther placement 1 an arer of

complicated Iy mphatic dramage are often operable because the stenosts ctuses

symptoms early and the glands i a seirrhous form of lesion tend to late molve
ment

R AN o W
v « nTAe =
I3 .}“ . N RS \':‘_"" T&E{f\ )
¢ Fan m s b A
& »* 4 A,
H Ay o N A -
. . 3 \_;E.. Ve Ty
3 O PR ¢ Sy S
= ~ - N\ e \.% PATEY
b b i N (T ~,"“'ﬁ,3- tx R
hn[ 4 B /Mi\ Y
- P
' e e 3R
A R SN
P SO SN BT
e T, e R AN S
& A P T mend | R
RN R A Y ™,
P o RS ;( 4 rf)rﬂ,;,
/o~ ~ v 3\ \ «L\'\ LS . I
4 W NS
4"}‘.‘\|f\\ ’\‘,,‘»n} 3 A
- £ £, v ¥
TN TN AN ARES
13 ISR s o Lol
AR P - TN
s : ST Ny lb\\\l) . ™
r )
LN A P YH#
3 - , 4, - t‘ ;».- ¥ !\
AN ) LV,
ST RN T
e _,,-f;‘\t Ve R AN o
s g S P { by A
,-;':;f«-ﬂ‘_ 5% e N Tt ey .
H v-‘"‘,\@-;ag“: » A (Tt T LWy
WS/ a5

of
hig 33 —Squamous cell caranoma of stomach (Courtesy \rmed Iarces Institute
Tathology and Nationa) Institute of Health Washington D €)

on vanety It

Duyffuse Scirrhons Ihffuse scirrhous cancer 1s not 1 \cr), m:)]r::J o m)k-,,n
pro, ;csses more slowly than other hinds and mvolves ghinds ear!

o
carainoma or 1ts collowd offspring el hteratue

Sclerosing Carcinoma This lesion hs been variously named in ‘\u::;lcu], T
for example arrhotic gastntis Brinton s disease hbromtosis

0515

trophic gastntts cierhosts of the stomach gastric scler
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This group includes the local an 1 the general varieties There 1s charactenstically a
great thichening of the wall of firm and even nature produced by massive formation
of fibrous tissue 1 which malignant cells are discoverable only after patient search
This const tutes a  leather bottle stomach

In the hour glass’ stomach a scirrhous cancer involves the pars media i an
annular fashion Charactenistically the hour glass 1s X shaped 1n contradstinction
to the B hour glass of simple ulceration In the latter vanety the contracture 1s
solely at the greater curvature In the hour glass form both curves are mnvolved the
lesser to 1 less degree than the greater one

Secondary esophageal dilatation 1s not uncommon n examples of scirrhous gastnic
cancer where considerable dimnution of the lumen has taken place The dilatation
1s caused by the reduced gastnc capacity and not by gross obstructton

Carcinoma Simplex Here the relative proportion between the stroma and the
cells 1s normal The group has two charactenstics 1t ulcerates early and 1t invades
surrounding tissues

The stomach wall and circumjacent tissues are mfiltrated with columns of mahg
nant cells which show no aleolar structure No leucocy tic mnfiltration or fibrosis
occurs around these columns to limt their growth The cancer cells push the fasciculi
of the stomach wall muscle aside growing freely between them and not absorbing
or destroying the muscle except at a subsequent stage

These cancers are extremely mahgnant Glands are soon mnvolved

The serous surface of the stomach 1s invaded early and contains either boss like
projections of growth or seed like secondary deposits which are whitish and pucker
the stomach s surface

Multiple Carcinomas of the Slomagh These are rare Diffuse chrome gastnitis may
be a precursor especially when there 1s pronounced hyperplasia of mucous cells and
multiple lesions of all grades of malignancy
An example of multiple dissimtlar cancers of the stomach was reported by R L
Sanders™
Carcinomalous Perforation of the Stomach As early as 1824 Laennec recorded the
history of a patsent with a fatal peritonitis resulting from a perforated gastric cancer
Other complications of gastric cancer are pyloric stenosis per1 gastric abscess and
gastne fistula

Lesions Sumulating Gastric Cancer The close resemblance between peptic ulcer
and ulcerated cancer and the fact that cancer may start in the margin of a peptic
ulcer and that the two lesions may be concurrent in different parts of the same
stomach have already been mentioned

Exaggeration and irregulanty of the mucosal folds owing to vitamin deficiency or
gastritis may resemble cancer especially if they are found 1n association with ulcers

Hypertrophy of the pylonc muscle occurning m an adult and not associated with
ulcer m1y when palpated at first feel ke a tumor when the stomach 1s exposed

Lymphosarcoma can most easily be mnstaken for cancer

Bemgn adenomatous polyps can be distinguished from fungating cancers because
they do not nfiltrate through the musculans mucosae and are not associated with
fibrosis
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s g}:ﬁsﬁlirl;zs‘ls ldeformlt) nd sometimes ulceration of the stomach ssoctated with
also simulate cancer until microscopic examination proves its tbsence
A diffuse congemtal cystic hyperplisia of the stomach simulting eancer was
reported 1n the Bulletin of Johns Hophins Hospital™
Carcinord Tumors Oberndorfer (1907) used the term ‘carcinoid” becuse of hus
belief that the neoplasm was benign despite 1ts resemblance to cancer Studies in
recent years, however, have defimtely shown that this tumor 1s not necessanly
bemgn that locil invasion of nodes occurs not mfrequently with lesions at certun
primary sites and that distant, v despread metastases are not rare® 5t 8
Carcinord tumors were first described by Langhans 1in 1867 Infrequent m the
;for:ackh }tlhey anse from chrome cells near the basement membrane of the crypts of
1eberhuhn
Carcinoid tumors of the wtestme (histologically like cancer) are bemgn or of low
malignancy Common 1n the appendix, less frequent in other parts of the ntestine
they appear as small tumors in the mucosa and submucosa, of distinct yellow aspect
owing to ipord content
Secondary Carcinoma of the Slomach The pancreas 15 the most common offender
Less commonly cancer of the colon, hver, gallbladder, lymph glinds hidney, adrenal
spleen, or retroperitoneal structures, may invade the stomach by contigwity duning
the late stages of the gastric cancer
Sarcoma of the Stomach The incidence 1s 1 per cent of all gastric tumors
The age mcidence 1s rather earlier than that of cancer, beginning at 20 to 30 and
occurring rarely after 70
The vaneties of sarcoma of the stomach include fibrosarcoma or spindle cell
sarcoma round cell sarcoma and lymphosarcoma Each tends to present 1 diffrent
roentgenographic picture
1 Spindle-Celled Sarcoma The mnadence of this variety appears to be 36 per
cent It tends to form 2 pedunculated subserous mass large enough to fill the b
domen and be mustahen for an ovarian tumor It may undergo cystic degeneration
2 Round Celled Sarcoma Tins form takes root in the submucous tissue and may
be diffuse or locahized formng a tumor mass which encroaches on the gastric lumen
The tumor 15 most common 1n the pyloric half of the stomach 1s usually mistaken
for an encephalowd cancer or polspoid growth It forms 60 per cent of gastric sar
comas
3 Lamphosarcoma This tumor tends to mfiitrate the stomach widely and to
produce diffuse thichemng of 1ts wall Frequently other parts of the alimentary
canal such as the leum and cecum are simultaneously involsed The pyloric antrum
15 1 common site but the pylorus stself 15 not usually affected The gl’(’\:lh m1ty
show nodular or poly poid excrescences Obstruction 1s uncommon hundrit's sign—
suelling of the v mph nodes 2t the base of the tongue—in the presence of 1 palpable
eprgastric tumor 15 indicative of a lymphosarcoma
The radiographic features are vaned They 1re
gastric wall ind apenstalsss but there 1s nothing, 1 these fextur
distinguish the leston from a cancer
\ palpable epigastric tumor 15 o
4 Leiomyasarcoma of the Stomack

hose of a fillig-defect pgdity of
es which serves to

mmon—more so thin in gastnc cancer
1t 182 rare intramural infiltritmg variees which
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resembles lymphosarcoma of the stomach The great majonity fall into two groups
endogastric and exogastric These two groups are somewhat similar pathologcally
although their sequelae are different In both the tumors tend to nse from the
curvatures (Ewing) Balfour and McCann (1930) wrote that they tale orgin most
commonly from the antrum rarely from the pylorus and never from the cardia
The pathologic picture 15 of inmature muscle cells of different degrees of dif
ferentiation grouped into bundles and bands which are separated by a fibrous stroma
Mitosis establishes the malignant nature of the lesion
Benign Tumors of the Stomack These are rare Pathologcally they comprise three
groups—connective tissue tumors glandular tumors and cysts
Connecine Tissue Tumors Fibromas Fibromas may be either polypoid or intra
mural, more commonly the former in the py loric area
Myomas and Fibromyomas These form the commonest variety mn this group
‘They may be pedunculated either subserous submucous or intramural
Angiomas and lipomas may also occur the latter tending to form large mntra
gastric pedunculated tumors
Glandular Tumors In this category are the sohtary and the multiple pedunculated
adenomas The first form the commonest of gastric polypt which occur usually in
the pylonic area and may reach the size of an apple
The multiple adenomas (syn multiple mucous polyp1 gastric polyposis) are
spread uniformly over the gastric mucosa and rarely reach a larger size than cherries
They are commonly found in conjunction with gastntis
Cysts These are rare and result from mjury d
tion of hydatids or retention cysts in chronic gastntis
‘The hydatid cysts may reach large dimensions
Ulcer vs Cancer It must be recalled there are three varieties of chronic ulceration
of the stomach namely bemign chronic ulceratton chrontc ulceration with secondary
carcinoma and primarily ulcerating cancers
The common sites of occurrence of chronic ulcer and of gastric cancer are not
identical the latter being found more often at the pylorus and ulcer more frequent
on the lesser cunvature near the pylorus
In primary ulcerating gastric cancer the tumor occurs at more or less charac
tenstic sites The consensus among surgeons appears to be that if an ulcer anses 1n
the pre pyloric area there 1s 65 to 7> per cent chance that 1t 1s malgnant Cancers
are common tn this area On the other hand although ulcers are infrequent on the
greater cunature they are almost imanably carcinomatous 1n ongin when present
Ulcers on the lesser curvature less than 25 cm 1n diameter are berugn 1n 90 per
cent of patients and mahgnant 1n 10 per cent however ulcers on the lesser curve
larger than this size are usually malignant
{It must be emphasized that the muscle of the stomach as presiously stated 15
destroyed by an ulcer but invaded and not necessarily destroyed by a cancer )
According to Portis and Jaffe™ most gastric ulcers are discovered on the posterior
wall near the lescer curvature in the area extending about three mches from the
Pylorus m the direction of the esophagus About 60 per cent of all gastne ulcers
develop in the distal 6 cm of the stomach
Peptic ulcers are usually found where peptic activits and acidity are at the highest

ton of tumors, 1
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level—namely, the pylorus and the duodenal area where the chyme 15 residually
acd before admixture with the alhalme secretions of the lnver and pancreas
In an ulcerating gastnic cancer evidence that 1t arose from a prev 1ously bemgn
chronic ulcer 1s given by
(a) S}Om;}]lete destruction of the muscle layers of the stomach on the bace of
the ukcer
(b) Tusion of the muscularts mucosa and muscle wall at the margin of the
ulcer
(c) Intimal thichening of blood vessels
(d) The presence of cancer n only one part of the wall and ats absence on the
base of the ulcer and m other parts of the wall
Metastases It must be kept in mind that there are three systems of hmphatics
of the stomach to wit the ntra mural mtermediary and the estra mural
The 1ntra mural system comprses three networhs the submucosal the wmter
muscular and the subserosal
The submucosal ly mphatic channels communicate freely w1th similar ones through
out the submucosa and to a less degree with those of the duodenum They also
unite freely with the deeper mtermuscular network through radial Iy mph channels
The intermuscular networh 1s located between the oblique circular and long
tudmal muscle layers This network communicates with other similar channels as
well as draming mto the subserosal network beneath the serosal investment of the
stomach
The mtermediary system 1s made up of numerous small Ivmph channels between
the subserosal network and the extra mural collecting systems
The extra mural system 1s compnised of four zones of lymphatic drainage cor
responding largely with the vascular supply of the stomach
The first zone 15 the inferior gastric subpyloric, which consists of a group of nodes
and lymphatic channels found n the gastrocolic ligament above and below the
night gastroepiploic vessels Thts zone dramns the lvmph from the pylonic arca of the
greater curvature The direction of lymph flow 1s from above downward toward the
py lorus and betw een the head of the pancreas and the second part of the duodenum
These Iy mph channels and nodes accompany the gastroduodenal essels Fuentually
they drain into the hepatic nodes along the hepatic vessels and mnto the coehac 1nd
aortic nodes The majonty of the nodes in this zone surround the outer aspect of
the gastroepiploic vessels often so much as 3 to 4 cm from the greater cunalu;c
Radicn! removal of these glands must therefore nclude wide parts of the gastrocohe
and duodenocolic igaments Restdual cancer 1s often found i this 7one .
The second zone or pancreaticolienal groups of glands dramns the upper aspect of

the cardia and fundus They are found mn the gastrocolic and grstrohenal ;:gnmlcnls
along the course of the left gastroepiploic vessels Therr efferent channels then l[r:l]::
into the nodes along the splenic vessels resting along, the superior aspect ommc
pancrers [vmph nodes along the short gastnc vescels 1 the gasn;op?n:“ e
ligament are occasionally the site of mc:'\smsm ‘l:;c efferent channels fro
1n 1nto the coehac and 2ortic nodes

P“_']‘:’:‘:;‘llt"llloicr:ed:f\ Iy mphatic spread comprises the superior gastric fymt[’xh ‘r:r:;:::
and channels in the lesser omentum following the left gastric arters 2long, the u
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two thirds of the lesser cunvature This zone dramns the lymph from the lesser
cunature of the stomach except for a small area above the py lorus and the esophageal
aspect of the fundus
The efferent channels from these nodes 1n the mawmn dram to the coeliac nodes
The nodes about the cardiac orihce dramn somen hat to the e~ophageal nodes
The fourth zone includes the suprapy loric nodes which drain the lymph from the
pvlorus and the small part of the lesser cursature The efferent channels of these
nodes drain to the hepatic nodes along the heptatic artery and here n turn to the
coehac and aortic nodes
Cancer emboli may metastasize i any one or all four zones of h mphatic spread
There are five proved means by which cancer extends beyond the imuts of the
stomach namely
(1) Durect extenston or mnfiltration—imolvement of contiguous structures
(2) Lymphatic embohsm
(3) Iymphatic permeation
(4} Blood stream embolism to distant organs
() Transplantation (sedumentation) mn the peritoneal cavity
Lymphatic Spread This 15 perhaps the commonest mode of spread in earlv cancer
The hmph node dramage from the cardiac end of the stomach may present
considerable vartations
In general 1t mav be said that adenocarcinomas arstng at the cardra spread
penpherally below the diaphragm toward the gastrohepatic or gastrocolic Ivmph
nodes depending upon the site of the tumor in relation to the greater or lesser
curvature
It 1s commonls belteved that cancer of the stomach does not extend bevond the
pylorus into the duodenum but Castleman™ demonstrated that duodenal molve
ment 1s rather high of 28 cases in which the tumor involved the pyvloric end of the
stomach he showed mnvasion m 7 patients It 15 therefore recommended that when a
cancer arses in the pvloric area at least 3 cm of the duodenum be resected with 1t
The position and extent of glandular myolvement is 1n part dependent upon the
size position and mature of the growth but a large tumor may sometimes be pre<ent
with httle or no metastatic deposit 1n the glands while a small sesaile tumor may be
assocrated with widespread implants in the Ivmph glands \gain 1n diffuse leather
bottle stomach the lymph glands may not be mvolved or only at a late stage of the
disease
The main line of spread m the stomach wall 1s upwards along the lesser cunature
towards the cardiac end A growth of the pvlonc part of the stomach rarely progresses
into the duodenal bulb The growth spreads mainly in the submucous coat and n
the mfiltrating vanety of cancer of the stomach such a <pread 1s raptd and diffuse
Some surgeons contend that mn contrast to the stomach the duodenum 1s rarel
the seat of cancer and there 15 no relation between the mcadence of the latter lesion
and that of duodenal ulcer
The growth 1t 1s maintained usually anses in the second part at or close to the
ampulla of Vater producing in addition to duodenal obstruction jaundice and
svmptoms of pancreatic disease
Spread from gastnc cancer to the remainder of the bowel with the production of
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areas of thickening, and stenosis 1s hnown to occur wfrequently Dixon and Stevens
(Ann Surg v 103, p 263 1936) and others hme reported examples

(There 15 a theory that the mvasie charcter of cincers 1s 1n part the result of
decreased cellular adhesty eness® )

The growth may spread by way of the lymphatics to glands m the following
situation (1) along the lesser curvature and around the left gastric artery, (2)
behind the pylorus and on the head of the pancreas, (3) mn the portal fissure or
along the greater curvature and throughout the greater omentum (4} at the root
of the nech on the left side (Virchow’s gland) by way of the thoracic duct Spread
may also take place to the umbilicus along the falciform higament and to the recto
vestcal pouch and ovaries (Rrubenberg tumors)

(Fnlargement of the glands does not always imply malignant mnfiltration beng
often caused by infection from the ulcerated growth )

In the later stages metastases are common to the ner

In scirrhous grow ths of the pylorus the adjacent group of glands and eyen the
lower coronary glands situated on the lesser curvature rapidly become i ohed

The lymph glandular 1molvement 15 least when the growth 15 situated on the
anterior wall of the body of the stomach on the greater curvature or 1n the region of
the fundus The sessile ulcerating form metastasizes rapidly and extenssvely whereas
the cauliflower like growth and leather bottle stomach do not readi)y invohve the
regional ymph nodes and when they do their spread 1s more ftmuted and fess ripid

If the glands in the portal fissure become mvaded sith cancer they may press
upon and occlude the bile passages gnang mse to jaundice Growth occrswonally
spreads along the um teres to the umbil

Blood Stream Embolism \When mahgnant cells enter the blood stream metastases
occur 1o the Iver lungs, pleura and bones under the shin as subcutancous nodules

or 1 other parts of the body

(& spectal example of blood borne metastass of gastnic cancer usually assocrated
with the diffuse or leather bottle variety 15 the Rrukenberg tumor—fibrostrcoma—
of the osary )

Perstoneal Sedimentation When cancer has reached the peritoneal surface of the
stomach 1t 1s often indicative that the patient 1s moperable because maligmat cells
are soon freely discharged into the general pentoneal cavity and give nise to carct

1s and tumors n the pelvs
nox\n;ztzztases n the cmentumpfn'n cause such a thickenmng, of the structure that at
palpable through the abdominal wall
bcé'(:::f:eiu:pll elastases gAlthough cutaneous metastases may result from malynint
lestons of \arious organs the majority anse from primary gastric cancer



CHAPTER VI

Symptomatology

SvarproMs OF EsoPHAGEAL CANCER

The onset of esophageal cancer 1s insidious It 1s the most frequent cause of ob
struction past the middle age pertod

The symptoms depend on varous factors—site size progress and variety of
growth contiguity to the stomach onfice recurrent laryngeal nerves the lower
trachea left primary bronchus aortic arch carotid and subclavian arteries pleura
and lung The symptoms are
Hoarseness
Dysphagna
Aphoniz
Persistent irntating cough which mav idicate mvolvement of the recurrent
laryngeal nerves and paralysis of the vocal cords The cough often suggests
pleural or pulmonary invasion
Involvement of the sympathetic cham this may give nse to Horner s syn
drome—a constricted pupil with slight drooping of the upper eyehd
enophthalmos and dummnished sweating on the homolateral side of the face
Hiccough this may sigmfy diaphragmatic mvolvement and that of the
phrenic nerves

Painful impulses from the diaphragm pass over the phrentc nerves into the spinal
cord by the cervical posterior roots descend 1n all probabihty by short pathways
to the level of the second thoracic segment At that level a synapse with the cells
in the anterolateral column occurs and the 1mpulses pass out through the cervical
eighth and thoracic first second third and fourth anterior roots to the cenical
sympathetic cham Over efferent fibers the mmpulses are carried to the shin and
other structures From the periphery the impulses then pass over the ordinary spmal
sensorv nerves mto the spmal cord by the posterior roots (fig 33)

Djysphagra When the tumor 15 1n the upper third of the esophagus the first sy mp
tom may be dysphagia when in the middle third the first symptom usually 1s post
prandial discomfort when the tumor s 1n the lower third the first symptom 1s often
regurgitation of food

Djsphagia progressnely mcreases At first solids then soft foods and finally
{when spasm supers enes) hquids cannot be propelled into the stomach after passing
the pharynn The patient experiences a choking sensation 1n an attempt to swallow
solid food Sometimes after he has been transiently almost unable to swallow he
may suddenly experience a <ense of relief so that he ¢can swallow again a small quan
tity of iqmd soft or sold diet Ths effect 1s conzequent on a sloughing away of the
central part of the growth so that there 1s a temporary restoration of continuity
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along the lumen of the gullet (Thoroughly chewed food can pass through 1 sht as
small as 5 mm m dameter )

Dy sphagia 1s absent n the nonstenosing varieties of esophageal cancer

When the cervical esophagus 1s imvolved dysphagia 1s not uncommonly a late
symptom because the mahgnancy 1» latent untit there 1s fixation of a large enough
component of the pliable esophageal wall to cause sufficient obstruction The esoph
agus as previovsly mentioned does net contaun pamn fibers The symptoms are
consequently attributable to pressure on contiguous or adjacent organs and struc
tures

From Ius subjective svmptoms the patient 1s often enabled to locilize the site

of obstruction

Regurgitation Regurgitation occurring at first only 1t Jong mtenvals becomes

more frequent and the patient finds that he obtains relief by mducing 1t voluntanh
Then the successive 1ntervals are shorter and finally regurgitation occurs at each
meal even when only soft foods are taken The patient begins to chew his food with
great circumspection and thoroughly , eats slowly and attempts to wash it down by
drinking large amounts of flud with each meal

Saliration Salivation comes on fairly early

Pams Pan 1s rarely present duning the earhy stages of tumorous mnvasion It 15
more common 1n cancer that infiltrates the walls of the tube 1nd 1 ulcerating ones
than i the massive variety which grows mtrilummally Persistent pun sigmfies
extension bevond the esophagus proper when it may invade a blood vessel and
cause <evere bleedmg

Esophageal pain 15 of two vaneties Lhe first 1s that which 1> ctused by 2 local
distension or muscle contraction directh above the level of the obstructing growth
It 15 usually referred to the substernal area with radation to the back and frequently
to the nech The second kind of pun 1s 7 stedy boring aching, discomfort expen
enced deep within the thorax and mn the back This 15 caused by perie ophge!
inflammation from a penetrating ulcerating lesion (This tand of pam usually nd
cates noperability )

Its ol,l?\ 0us l'n)ym the foregoing that punas dependent upon tenston of the muscu
lar esophageal wall Erther distension or spism mav be an adequate m“‘i "l_.h" pun
1s commonh of a burming character when the cause acts continuously and of L"l"l'l‘l-
nature when 1t 1s intenscly intermittent Pan consequently occurs more frequenth

1 1n sudden distenston of the tube
when there 15 spasm assoctated with ulceration and 10 which the
(as by 1 foreign bodv) than in the presence of a slow growing Cﬂ";ﬁ: The pa 3¢
esophagus gradully adjusts itself Ulceration per se 15 e {[ﬂm sttivaty and by
influenced (as el ewhere 1n the body) by indinidual degrees of se )
changes i pun threshold of the same person farehy constant and dull, 1 ustall

Persistent bach pain in esophageal conect ‘l leventh or twelfth thoracic
locahized ta the left of the mudline on a level with the ¢ 1y occasioned by exten
vertebra and is commonh not an earh ssmptom It 15 munly

s
sion of the growth to the body of the pancre '
Pain may be present even shen the patent does not attempt to snallow

hiious
TWeglt Loss \s the disease progresses the evidence of starvation 13 oy
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Anorevia occurs early and there 1s progressve loss of weight and strength dehydra
tion anemia and cachevia In time certan signs may be present which are indicatn e
of advanced disease aside from oby 1ous ones, such as enlarged cervical Iy mph nodes
pleural effusion etc

1nemia This 1s the one severe feature common to all of the afilicted persons

Tumor A palpable tumor 1s present 1m about 3> to 40 per cent of reported cases

Terminal Phase A termminal complication of cancer of the esophagus 15 rupture
mto one or more contiguous or adjacent structures or areas The lesion may perforate
nto the mediastmum trachea bronchus lung or even into the aorta or as previ
ously stated other large blood vessels

SvarproMs oF GasTrIC CanNCER

The development and character of the symptoms depend chiefly upon the site
and vanety of the growth the presence or absence of free HC! the size and extent
of the cancer and 1its tendency to ulcerate bleed or metastasize

The leston 15 so msidious that 1t 1s seldom suspected until 1t 1s far advanced This
15 particularly true of cancer of the fundus or body of the stomach or when the
lesion 1s confined to the mucosa or submucosa The patient may become moperable
before there are any mamfestations of the disease and amelioration may be possible
at times when the leston has been present for years

The duration of the pre svmptomatic phase 1s not Anown 1t has been estimated
that more than >0 per cent of gastric cancers metastasize durmng thus pertod

\o one symptom may be said to be always present or always absent As Moy mhan
said  There are no symptoms pathognomonic of cancer of the stomach the symp
toms are suggestive not cenclusive

Almost any symptom referred to the abdomen may have its cause in cancer of
the stomach

Tatients suffering from gastric cancer may conveniently be placed 1n three groups
namely (1) those who have never previously suffered from mdigestion but who
now complaim of some shight symptom such as emigastnc discomfort after partaking
food flatulence or distension this may at first be reheved by alhalis or by dreting
after weeks or months clear signs and symptoms are in evidence (2} there 15 a long

history of indigestion which may or mav not be of ulcer variety (3) relatisely un
common nstances where 2 person becomes 1l without suggestie symptoms of a
gastric leston

The subsequent deveclopment of the disease depends as previously mentioned,
upon the sife and kind of growth If the cardia or pviorus 15 molved there may be
early obstructive signs evidenced by vomiting anorevia and loss of weight If there
1s ulceration and consequent infection especially if the HCl 1 low there will be
s1gns of tovemia—lassitude and loss of appetite

Some of the polypaid adenocarcinomas may reach an enormous stze before pro
ducing serious symptoms

The sign of Trousseau—thrombosis occurning 1n the vens of the leg—may arouw
susprcion when an conclusn e dizgnosts 1 made

The early symptoms then usually comprise (a) lacaitude (b) loss of intesent
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(c) lack of energy , (d) mental apathy , (¢
(g} a vague feehng of dlsrumf;t a?t::E f)o‘jygtlli;\\o:;:d{yfx;mf;:;i?tc:r(e ::il ) o
fatulence () a feeling of neight in the abdomen, () heartbura 4] ;‘W?S“, ©

The Britssh Empire Cancer Campaign’s Survey of 1944 furmshedeth“; ll;m
datf on nalysis of first symptoms in over 1400 patients defimite pain a:!c:) 1225%'
247 per cent defimte pan with sudden anset—7 per cent vague dyspeptic symp
toms—22 per cent asthenta and anorevin—18 per cent, no svmptoms, dignosis
made during operation~—0 6 per cent

The late signs and sy mptams may nclude regurgitation somiting constipation
or duarrhea anarenia, loss of w e ht, emaciation, anemia, éonst:mt eplgasmlc 0
not rehieved by food or vomitin,,, hematemes:s dysphagia and symptoms of p)ﬁ:;lc
abstruction, cachetia, tumor (usually found antertor and to the left of the median
line} appearng and disappeaning, alternately with respiration, transmutted aortic
pulsation, sight nigidity of upper night rectus muscle, upw 2rd mov ement of umbhens
with Iiver (metastases)

Dyephagia 15 an early symptom with growths of the cardin and while st may be
absent for a considerable time with gronths situated elsewhere m the stomach it 1s
usually present when the grow th 1s ady anced

There 1s usually some degree of Jo s of appetite At first there 15 merely 2 dis
mchnation for food 4t a later stage there 1s a defimite dislike of or distaste for food
e;pecx;lh imtmt, until finally there may even be an abhorrence of the very sight or
thought of food

If the hepatic metastasis oc urs jaundice and rapid emacntion deselop A small
gland or glands 1bove the medial part of the left clavicle m iy be the first smdieation
of cancer of the stomach

(Iatent caramoma. of the stomach 1s occasionally found aceidentath or post
mortem without a history of prestous sy mptoms

In imolvement of the body of the stomach, the pitient mny hwve an external
growth and vet complan of very few symptoms because motor activty is not
mterfered with and the lesion rarcly affects the cardhac or pyloric anfices Obstructive
symptoms are then absent the stomach emptying at the rormal rate ot somettmes
2 lttle more rapidly than normal For this reason this arer 1s called the ilent
area
In lesions round the pilorus the svmptoms appear el s a rule and arc
owing to an incomplete obstruction which quckhy ntiratts the patent s attention
to the gastnc dhsorder -

Cronths of the pylorus proper often small produce symptoms relatnely earhy
because they ~oon cause a greater or less degree of obstruction Occasionalls the
pyloric ring 1s completely mhitrted without obstructing the lumen conscquenthy
there 15 a ngdly freed open pylorus through whuck on roentgenologic eximination,
it 15 noted that the brrium streams quickly, thus empty ing, the stomach L]

Constpation (owing to fack of * buff. } 15 the rule i the obstructi ¢ vanets fue
drarrhea frequently accompanies growth of the body of the stomach

Another hind of tumor begns at the pylotus 115 7ot anpular but jovasive and
frequently extends along the walf of the stomach not always produan, obstruchion
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Mausea and vormiting, may occur relatvely early 1n the disease regardless of the
site of the leston but are much more frequent when the pylorus 1s obstructed
Cancer of the cardia and fundus may show but few signs or symptoms but 1f
the contiguous area of the esophageal gastric junction 1s myvohved the symptoms are
sumilar to those of esophageal obstruction
In the more rapudly growang cancers (medullary and colloid cancers for example)
early ulceration with hemorrhage may be prominent features while on the contrary,
the more slowly growing and firmer scirrhous cancers are not so easily discovered
from their symptoms unless they exert mechanical interference with digeston
In gastric carcinoma wetght may at times be retained 1n spite of the progress of
the disease however the majorsty of patients lose weight rapidly and steadily
especially where there 15 an obstructive vanety of lesion This loss of weight 15
accompanied by weakness weariness and later cachevia
Loss of weight 1 owing to (1) complete or incomplete gastric stasis (2) chronic
gastritis (3) anorewia (4) chromc toxemia () vomiting
Pam 15 of two hinds somatic and wvisceral Pam caused by mvolvement of nerves
by the growth occurs in the epigastrium and bach It 1s relentless and worsens
progressively
Pamn owing to the growth mn the stomach may simulate gastric uicer 1n being
reheved by feod and undergoing remissions but not for long periods It may be
simple or persistent and relieved by vomiting It may occur early or late m the
disease and occasionally be absent It 1s rarely severe until the cancer has ulcerated
or invaded the wall of the stomach The distress may consist only 1n an mdefinite
sensation of fullness or burming 1n the epigastrium
The pamn when mild amounts to hittle more than a sense of discomfort uneasimess
upset fullness or of weight n the epigastium  Although distress 1s a common
symptom severe pain at first 1s rare and 15 usually the result of extra gastric mvolve
ment from penetration or perforation by the growth
Pain 1n the mam appears eather and 1s more severe 1 patients with acid gastric
secretion than in those with anacidity bly because of mnfl tion and acid
stimulation of exposed nerve fibers It seems the lower the pH of the gastric content
the greater the tendency to early ulceration and patn
Gastric pam does not appear to be caused maimly by ulceration of the mucosa
because such a process even to the degree of perforation sometimes occurs with
out pain The mamn cause of gastric pam appears to be tension n the wall of the
viscus whether occasioned by passive distension or active spasm
There 1s evidence that pan mmpulses from the stomach enter the spmal cord at
the seventh and eighth thoracic segments on both sides
Beattie™ showed that stimulation of the tuber cinereum 1n anmals caused mcrease
stric tonus hypermotility and hypersecretion Cushing m hus famous expen
mental work jected pituitrin and pilocarpine 1nto the lateral ventricle n man
and produced the aforesaid effects He reported a series of cases (1932) which proved
that acute perforations of the stomach esophagus and duodenum were induced
after operations on the brain for removal of tumors ihis evidence showed that o
parasympathetic center 1s present m the hypothalamus which sends fibers to the
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medullary vagus center He contended that nunes to this diencephalo vagal
mechanism might induce erosions perforations or ulcers mn the esophagus stomach
or duodenum Masten and Bunts® corroborated Cushing’s view The latter further
suggested that the common occurrence of chrome gastric or duodenal ulcers 1n
high strung, vagotanic persons may be owing to a disturbance m this supra seg
mental part of the parasy mpathetic system
Machenzie®, Ross™, and Head" believed that m visceral disease 1 vamety of
wrntation 1s produced 1n the spinal cord and that sensory 1mpulses from other parts
passing nto this segment are so exaggerated as to be pamful
It will be recalled 1t 15 only the efferent fibers of the avtonomic svstem proper
which are involved in the production of pamn and such afferent fibers as travel along
with 1t are i the ordinary spinal sensors system
The anemma 1 gastric cancer 1s not charactenstic and vanations from the macro
3 tic hyperchromuc to the microcy tic hypochromic disorders eccur In most mstances
1t 1s normochromrc
According to Davies’ failure of gastnic secretion 1s progressie and mohes HCI
pepsin and intnnsic factor production 1n the sequence named so that, theorgtically
a patient suffering from cancer ventricul may exhibit ne anemi a micro or normo
¢y tic hypochromic anemia or a megalocy tic anemia
Hematologists 1 the mam, appear to be agreed that in patients with gastnc
cancer the anema when present 1s hypochromic and esther micro or normocy L
although much less commonly megalocytic anemia may occur Many chinians
matntain that when the last named 1s present the blood prcture 15 mchstingwishable
from that of permcious 1nemia
Ulcer Change to Cancer In a person known to be suffering from 4 chronic gastric
ulcer of some duration the following symptoms wre suggestne of the possibility
that the ulcer has become malignant
Loss of Pertodiciiy of ltacks and of Symploms With the onset of cancer there 13
absence of pertodicity of the attachs and loss of regulanty of duly punful episodes
The present attach 1s characteristically different from the previous oncs It 'lppmlrc:
to worsen progressiely The mterval too between the present attach and th
antecedent one 1s much shorter than the interval between the earher attachs
Character of Fain The character of the pan 15 also different It 18 muld but
continuous and there 1s no longer the interval of post prandual rehef 'Ihc“d;nrp
burming ulcer pun s replaced by a dull ache w hich 1s intenstied by eatipg “:‘"g
however the ulcer—bemgn or mahgnant—has eroded the pancreas pn s ald
L or left shoulder arer s a
severe continuous and frequently referred to the bac o e
rule the severity of the pain 1s not such a sigmaficant feature of malignant degs
tion 1s the continuous character of the pan

transformed
tnorexta Anorexia usunlly increrses when 4 bemign ulcer becomes tra

nto a cancerous one of the
\ausea “auser s ordimanhy a common fenture of malignant growths

stomach cancer
}oruting While somiting has previously gnen rehef with the onset of
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this 1s not the case The vomiting of ‘coffee grounds’ 1s often seen with large
fungating or necrotic growths
Loss of Wesght At first this 1s shight but 15 progressive with the advance of the
disease
Patients giving a short history may be grouped mto two categortes those with
obstructrve symptoms when a corfect early diagnosts 15 often possible and those
without obstrizctyve symptoms swhen a diagnosts 1s commonly delayed
The sevenity of the symptoms 1s Jargely dependent upon the degree of obstruction
present and therefore mote upon the site of the growth than upon the actual stze of
the lesion
AD the objective signs of cancer of the stomach—emactation anemua tumor
mass etc — appear at a late stage in the drsease
Signs indicating that a carcinoma 1s already moperable are
(1) Supraclavicular glands on left side
(2) Canterous nodules n Iner
(3) Secondaries felt by rectum
(4) More than one mass felt m abdomen
(») Fuxaty of a mass feft in abdomen
(6) Dysphagia with mass felt n epigastrium
(7) Subcutaneous nodules of cancer
(8) Ascites
{9) Extensne involvement of glands
(10) Talpable carcinomatous omentum

Taste 2T eoretical Chimcopathologic Correlation i Gasiric Carcwnomis

ympt m ( G oss M e pe | Gradeof Malgn  y
Dy peptic | Bulky Adenocarcinoma or adenomy oid Slonty growng
caranoma !
Lleer Ulceratine | Adenocarcioma | Moderately rapd i growth
Cachetic Infiltrating. I Seirthus carctnoma | Duffusely mvasive

(Courtesy Color las of Pathology U S aval Medical School J B Lippincott Co)

Signs and Symploms of Perforation of the Stomach A perforation of an ulcerating
gastric cancer mav be the first chnical mamifestation of the disease

The signs and symptoms depend upon a number of factors the most mportant
being the length of time which has elapsed since the perforation took place There
are signs of (a) prostration (b) rexction (c) pentonmtis

An acute exacerbation of the symptoms occurs in many patients before perfora
tion occurs When perforations 15 ymmiment the patient 15 suddendy seized with an
acute agonizing, pn over the abdomen but 15 more intense 1 the epigastrnium
especally on the left side over the rupture site

Pan 1s usually constant sometimes being referred to both shoulders 1t )s eaused
by wntation ot the diaphragm and 1s referred through the phremc nerve to the
cutaneous distribution of the fourth cervical spinal segment
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The temperature 1s nearly always subnormal The pulse 1s usunlly small weak
and rapid Respirations are shallow and thoracic m character owing to the 1m
mobihity and fixation of the diaphragm

The abdomen 1s retracted and immobale, there bemng no mos ement on respiration
The muscles of the abdommal wall are tense and ngid—the ngidity extending to
the flanks



CHAPTER VII

Diagnosis and Differential Diagnosis

T EsorracEAL CAnCER

Physical Exammation A careful history must be taken At first physical exam
natton s usually negative or hardly suggestive although some loss of werght and
pallor may be noticeable Shght tenderness or resistance may be elicited in the
epigastnium Sometimes there 1s a shght epigastric prommence

Even a large growth mav be impalpable when the stomach lies collapsed or hidden
under cover of the liver or nibs

Physical exammation m late conditions leaves no doubt regarding the disease
The patient 1s anemic Jemon tinted or yellowish Ihe eyes are sunken The face
1s drawn and the nose pmehed

Enlarged supraclavicular glands a nodular liver or pelvic mass indicate that the
grow th 1s moperable

A chmcal examnation 1s never complete without investigation of the areas in
which secondary deposits may be discovered Thus the left supraclavicular fossa
the liver peri umbilical area and especially the pelvic rectal pouch must always be
carefully examined

The most striking feature of course 15 emaciation (The sallow appearance may
be the first sign of the disease ) Any unesplamed anemia with or without digestnve
symptoms and wasting 1n a patient past middle age should immediately arouse
suspicion of esopha,o gastric cancer

When the cervical esophagus 1s mnvolved there 1s weakness or loss of voice

Not nfrequently there 1s a fistula nto the trachea or left bronchus or a pent
esophageal abscess

While in an abdominal examination nothing abnormal may be noted or palpated
the eprgastric area 15 usually retracted and there 15 a dome ke appearance of the
lower abdomen There may be visible penistalsis (suggestive of obstruction) the
waves coursing across the epigastrium from left to night The whole abdomen may
be distended and tense with ascitic flud

Lpmigastric tenderness and resistance are commonly present with a palpable tumor
which 15 hard irregular and may be movable or fived As the disease pro resses
enlargement of Virchow s glands subcutaneous nodules at the umbihicus a mass in
Douglas s pouch 1rregular enlargement of the hner with joundice distension of the
abdomen with asaites or thrombosis i the leg may be evident

Swelling of the abdomen consequent upon ascites with or without jaundice from
metastases to nodes in the portal fissure or occurrence of massive enlargement of
the hver may be the reason for the stgn

The suggestine symptoms of esophageal cancer were described in the antecedent
chapter A pomt to bear 1 mind 15 concerning dy<phagia It may sometimes be

%
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mtermttent owing to sloughing anay of masses of growth or to the alternate m
paction and dislodgement of unchewed solid food Another pomnt to bear 1n mind 1
that pam 1s sometimes absent even in moperable patients

It should be assumed, until disproved, that any patient forty vears of age or over
who complains of difficulty 1n swallow g 1s suffering from esophageal cancer

An unexplamned phlebitis 1n 2 patient over fifty, especially 1f other thromboses
occur efsewhere in the body, 15 sometimes evidence of gastric cancer

In the lower half of the stomach (including the duodenum) it 1 often possible to
palpate a small cancer

(Tumors on the posterior wll of the stomach may be impalpable when the
stomach 1s distended )

Roentgenographic Examuination The ntroduction of radiology and endoscopy
towards the end of last century made not only defimte dignoses of esophagerl
diseses possible but also development of esophagenl surgery

Roentgenographic exarmnation enables a clear distinction to be made between
those grow ths which are constrictive and those 1n which little constriction 15 present
but where there 1s 1 wide mvolvement of the esophageal wall

Fluoroscopic examination alone 15 not conclusie but of value with roentgen
ography Penstalsts 15 then observable, delay 1 normal swallowing time estimated
and local spasmodic contraction seen

Photofluorography has 1ts advocates in the diagnosis of early cancer of the esoph
agus and stomach

The esophagus 1s examined with the patient horizontal as well as erect Tilms are
exposed at selected times with 2 spot film device In the horizontal position under
normal conditions the barium bolus 15 propelled toward the stomach by actine
persstalsis showang flexibility of the walls After a swallow of flmd banum a inch
bartum paste should be used which adhetes to the walls and thus permits studs of
the mucosal folds and other contours

At the lesional site under fluoroscopy the lumen 1s seen constricted and eccentric
The walls appear immorable Their expansion and contraction are appirently Inst
Irregular filling defects are seen 1n place of the normal smooth mucosa The stream
of barium may be deflected through a serpentine path and suddenly appear in ant
apparently normal lumen A soft tissue shadow denoting the thickness of the af
fected area my be visible above the gronth The esophagus may be dilated Iilata
tion above a mlignant constriction 1s usually shght or absent A Iittle enlar,ement
15 occastonally found especially directly above the growth

Where there 1s an ulcer crater the banum may reveal m profile, a Pfoﬂ‘f“"l;'
crater The ulcer may be deep and punched out or somew hat shelving wath mnrgl;ﬂa
wregulanty Irregidarity of margins of the strictured erea favors the diagnosts o

oufh The arcumjacent esophagesl wall s thichened It produces 8

malignant gr Darium 1s apparently not delaved

the lumen The descent of the
ﬁ"\‘{]ic(iszlcx::;ll‘shslzperﬁcnl ulceration the lumen 15 narrowed somewhat the marins
are slightly wrregular because the normal mucosal folds are absent -
The degree of constriction oby toushy vanes greathy in different [;::ll(‘-n P
be <o shght as to be hardly detectable or completely obstructive Iar n” e ob
struction 1s attributable 1 <ome examples to muscle spasm directly above the le



DIAGNQSIS AND DIFFERENTIAL DIAGNOSIS 97

The gronth ordinanly forms an angle where the constriction jomns the flexible
wall unless a sufficient degree has occurred aboyve 1t to produce spasm
The esophagus 1t must be recalled mav be mvaded and obstructed by a
metastatic or primary malgnant mediastinal growth The differentiation from
cancer of the esophagus may be mpossible unless the history 15 suggestie or defimte
Cancer of the middle third of the esophagus (usually just below the aorta) some
times makes a conclusne diagnosis and differential dragnosis difficult In the early
stages a small tumor may cause only a shght dessation of the barium strearn and
hitle snterference with the flow The deviation 15 aghly suggestine espectally Wt ss
tortuous (A traction or pulsion traction diverticulum may dunert the stream and
the barium residue may mimic an ulcer crater )
Cancer of the Lower End of the Esophagus Thrs growth can be radiographically
placed 1n four categories namely
{2) A large mass which obstructs the esophagus and produces an extensne
wrregular filling defect
(b) A constriction at the lower end of the esophagus with dilatation ibove
thus resembling the pattern produced by cardrospasm
(c) The tumor 1s basically a gastric one and a bulky mass may be obsersable
1 the fundus of the stomach Infiltration of the lower end of the esophagus
however causes it to hie charactenstically horizontal
(d) Ulceration of a deep penetrating kind which may be erroneously diagnosed
as peptic ulcer
Esophagoscopy Diagnostic esophagoscopy should be preceded by a roentgeno
graphic exammation of the tube Several days should elapse between the first and
second examination
4 new esophagoscope was devised by 4 Ray Hufford of Grand Rapids, Michigan
It conststs of a standard Jachson variety of esophagoscope with an mside diameter
of @ mm fitted with a flexible stamless steel spiral protruding six inches beyond
the open end of the scope and tipped with a flexible pointed rubber finger such as
18 used 1n a fleible gastroscope The flexible spiral 15 attached to a solid metal base
which hills the bevelled end of the scope Thts m turn 1s attached to a solid metal
rod the length of the scope and meets a metal corh at the provimal end firmh
securing the protruding flexible part during passage of the scope Once this 1s passed
to the destred depth the flexible obturator 15 withdrawn and the optical tube of the
Eder Ileu I gid gastroscope (epcased 1n a metal sheath of about three quarters
mch length of scope) 1s passed to the deswred focal depth The metal sheath 1s re
tained 1n situ through the examination secured by friction at the provumal end of
the scope and by means of a small set screw which allows for adjustment of the
optical tube 1o the proper focal distance and keeps 1t centered at all times
Indications for Esophagoscopy There 1s only one major indication for esopha
goscopy —presumptne diagnosss of cancer
Frammation by direet visualization yields three important kinds of information
namehy (a) the presence of an intrinsic leston (b) biopsy 1s possible (c) a diagnosts
can be estabhshed 1n regard to feasiihity of sury1cal removal of the tumor
Co! ' to Lsoph #> The following conditions 1f found on roent
genographic examination constitute cont dications for

it opy
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(2} Acute lany ngits.
(b) Larvngeal edema
(c) Obstruction directly below the constrictor muscle of the pharyny
(d) Pulsion dnerticulum
(e) Aortic aneurvsm 1f 1t compresses the esophagus
(f) Acute esophagitis
Esaphagoscopy as 1t 1s usually practiced h1s certam mherent dangers and dis
advantiges
Most esophagoscopes are marhed 1n centimeters of their length commencing at
the distal end The length of the tube ntroduced can thus be measured agamst the
level of the incisor teeth
The changes in direction of the esophagus must be borne 1n mind during esopha
goscopy because the position of the head and neck must be altered to allow the pro
gressing esophagoscope to point 1n the direction of the area under m estigation
The movements of the esophagus consist of intrinsic ones of myvoluntan muscu
lar contraction (as in swallowng and regurgitation) 1nd of extrmsic or transmitted
movements These are the pulsating movements from the aorta and lower down
from the heart itself while the subatmosphenc intrathoracic pressure causes the
lumen of the esophagus to open during mnspiration
It must be remembered that the esophagus 1s affected by any shift of the med:
astmum ow g to thoracic disease
The endoscopic  landmarks  consist of the upper and lower ends of the three
intermediate narrowmgs The upper end 1s distinctive because of the presence of
the sphinctenc crcophary ngeus—a band of the loner fibers of the fenor con
strictor muscle The muscle 1s attached laterally to the ericoid cartilage agunst the
posterior wall of the hypo pharyny and thus closes the mouth of the ecophigus
The closure 1s tomc and constant The opemng tahes place i coordination with
swallowing or vomiting
The lower end of the esaphagus is also dntinctive owing to the change from the
smooth mucous membrane of the esophagus to the reddish gistric mucosal folds
This level must not be mistaken for the daphragmatic narrowng wiich s> one or
two inches abe £ the junchion of the esophagus with the stomach
The three narronings of the esophagus are crused by
(a) The aorta and left bronchus which cross 1t antersorls

(b) The dinphragm which constitutes a lower sphincter
The ortic nrrowin,, vares 1n degree but if the mouth of the esophagoscope be

directed rgamnst the left antertor vl of the esophagus the pulsations of the 1ort1

are strongh felt '
Directh below this area the left bronchus causes a shght bicks ard di pliwemen

of the esophagus and the ndge cauced thereby mm be prominent, especrilly n

elderlv patients 1 of the
heith® mamtuned that a true esophageal sphincter 1> pre-ent in the nall of
esophagus 1t the level of the diphragmatic hiatus but entirely independent of 5t
There 1s 1 fourth narrowing, which 1s not ohservable during ;’mphag;'anln' !:hﬁ
Vv the
Jor aperture of the thorix and 1s probably produced b
at the level of the super ¥ . thare

crowding together of the numerous structures which ente
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through this orifice Its importance hes n the fact that foreign bodues commonly
lodge there
Patients who are to undergo esophagoscopy recene a complete medrcal examma
tion This 1s tmportant (aside from other reasons) to exclude any condition which
may contrandicate the planned examnation The mouth pharynx and larynx
recene special attention
1stesth for Esoph opy Esoph opy may be carried out under local or
general anesthesta It 15 possible to pass the esophagoscope without an anesthetic
but this requires expert shill on the part of the operator and the close cooperation
of the patient
W hen local analgesia 15 the method of choice 2 prelimnary hypodermic injection
of morpha (14 to 13 gramn for adults) is gien a half to one hour before the en
doscopy  This may be combwned with atropine sulfate 1{00 gram to mmnumze
secretion and to obtamn reduced spasmodic effect
Immeduately before the introduction of the esophagoscope the pharvnx 1s spray ed
with a 10 per cent solution of cocame (The patient 1s previously tested for senst
tivity to the drug )
Anesthesia 1s unnecessary, for the lumen of the esophagus because it 1s insensitne
Instruments suction and highting apparatus are first carefully examined
The anesthetist usually tahes his place to the left of the patients head The
operator sits or stands at the head of the table At his right hand 1s the assistant
with the table of instruments The suction apparatus s directly behind the operator
The patient 15 placed on his backh with his head well extended on the neck 1e
at the occipito atlantal jont This position must be maimntawed throughout the
endoscopy
The raising or lowering of the head of the table provides the flexion or extension
of the nech for the respectne positions of the esophagoscope
The proumal end of the esophagoscope 1s held m the nght hand pen fashion
while the index tinger and thumb of the left hand surround the tube The remaming,
fingers of the left hand are hooked over the upper teeth retracting the upper hp
to prevent 1t from being pmched between tube and teeth
The handle of the instrument 1s directed upwards because 1n this position the
esophagoscoptst 1s aware that the bevelled end of the tube 15 pointing downwards
The tube proper 15 placed 1n the right angle of the mouth The pomt 15 guided
over the side of the tongue until the epiglottis comes mto vien The bevelled end
passing aleng the post phary ngeal wall and to the right enters the pynform fossa
Passing on another 2 to 3 em  the lumen disappears the upper sphincter of the
esophagus (the enco pharyngeus) having, been reached The end of the mstrument
15 now directed towards the midline and concurrenthy 1s firmly elevated by pres
sure of the left thumb With the next inspuration {or when the conscious patient 1s
requested to swallow) the sphincter opens and the lumen of the cervical esophagus
1> observed dead ahead The tube shps through and passes easilv onward
In this hrst introducton stage the head of the table must be raised <o that the
cervical esophagus 1s axially ahianed with the upper half of the thoracic esnphagus
With the farther passage of the mstrument the thoracic esophagus 1» reached
Movements of expansion and contraction with respiration are <een The walls of
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the closed esophagus are thrown imto longitudinal folds lea g an rrregulr star
shaped Jumen sometimes filled with esophageal contents—e g mucus nd food
debris The aspiration tube may be passed down to remove these as 1t 1s of obyvious
unportance at all times to mamtain a clear field of v1si0n before passing the tube
farther down the esophagus
It 1s then seen that the lumen of the esophagus apparently disappears anteniorly
To overcome this change in direction the head of the table 1s low ered simultaneously
with the farther passage of the tube The aortic pulsations can be felt and seen
when the left anterior wall 1s exammned
The rest of the thoracic esophagus 1s readily traversed unnl the diaphragmatic
level 1s reached By this time the head 1s lowered below the honzontal plane and
the lumen of the esophagus again disappears but now to the left When the patient s
head 1s moved laterally to the nght and the anterior wall of the lumen 1s examined
the lower sphincter appears Tius 1s seen as a vertical sht Shighth firm pressure 15
required to pass the mnstrument through 1t Progressing farther another 2 to 3 cm
the cardia 1s reached It appears not as a constriction but reveals dark red folds
of gastric mucosa rolling mto the tubal mouth and a gush of fud from the stomach
Endoscopric Appearances n Esophageal Cancer Time was when esophagoscopy
was considered a difficult and dangerous dragnostic procedure, so much so that
many years ago Bland Sutton remarhed that 1t required the mnstinct of 1 sword
swalloner and the eye of 2 hawk
The normal esophageal mucosa 1s revealed as a smooth, even moist surface which
15 yellowsh or bhussh pink  The folds are soft
The mucosa 1s vanable to a shght degree In 1nemic persons it ts apt to be whit
1sh pink
The gastric mucosa 1s of a darker pink bue than that of the esophigus
The chief conditions to note are the size and shape of the lumen the presence or
absence of normal movements the color and surface of the mucous membrane
(e pecially any tendency to blepding) and lastly abnormal contents
The endoscopic picture as a rule 1s charactenstic The 1mportant features of a
mahgnant lesion are
(a) Presence of infiltration
(b) Rigdity of surrounding esophageal wall
{c) 1oss of normal movements
(d) Friable nature of the tumor surface which
touched with a cotton swab
If there has bewn a long standwny, obstruction 1 fair degree of dilataton of the
lumen will be seen above the level of the growth especraliy af thi> 15 at the lm\'rr
end of the esophagus As the strcture 15 approiched the walls appear thickened r)\l
wfiltration 2nd do not <how the normal vespirators moscments Turther c:m;u
cleaming by suction or moppiny, rescals the character of the surface of the pronth
The picture varies according to the hind of growth Thus
(1) Polvpod

(2) Llceratne
{3) Intiltritie beneath the mucosa (scirrhous hind)

(1} Ihe lumen of the ewophzgus 15 obstructed by ¢pthel

bleeds readily when lighth

lomitous exeberant
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granulations (covered with purulent secretion) more or less pedunculated easily
detached and bleeding at shight contact The projecting tumor may occupy more
than half of the circumference of the lumen reducing the canal to a sht The at
tachment of the granulation 1s on a broad base which 15 elevated above the sur
rounding mucosa

(2) A more or less large ulcer 1s found on one aspect of the mucous membrane
It 15 mdurated and elevated The base of the ulcer 1s purulent The edges are pro
Jecting crateniform and bleed easily

(3) The wall in 2 certan area 1s raised and infiltrated beneath the surface It
appears ngid  contrasting with the mobility of the opposite side The surface of
the area 15 smooth or granular and bleeds easily The nfiltration may extend for
same distance under the mucosa and reach the opposite wall so as to cause stenosis

I'mally all vaneties may be combined espectally when the disease 15 advanced

The appearances common to all varieties then are immobility and tickening of
the wall upon which the tumor rests and ebnormal tendencv o bleeding

Extrinsic cancer mvading the esophageal wall may be present for a long time
without mvolving the mucous membrane of the esophagus The sigmficant signs
at this early stage are

(a) One or more of the normal creases between the folds are absent the lumen
1s asymmetric and large on mspiration

(b) Palpation of the wall with the tube gnes a sensation of ngdity

(c) The involved wall 1s not readilv made to wnnkle when pushed upon with
the mouth of the mstrument

Esophageal dilatation above a malignant lesion 1s rarelv great because the stenosis
15 seldom severely obstructive until late in the course of the disease (Sometimes
cancer 1s secondary to the dilatation )

When spasm or stricture bas resulted 1n a dilatation of the provimal part of the
esophagus care must be taken not to overlook a small growth which may have de
veloped secondanly

Buopsy for Esophageal Cancer If deemed necessarv 2 biopsy 1s carried out with
circumspection because the procedure 1s not without risk and may cause wfection
hemorrhage or perforation

When symptoms are indicatne of esophageal cancer and an inconclustve diag
nosis 1s arrived at from r tissue 1on 1s of great mportance
Tissue can be obtained from the low or middle part of the growth with a retrograde
bucket curette and accessories lately designed by Drs Armustead B Crump and
George C Hennig

A hollow metal olnve curette with four cutting edges atop 1s attached to a plhable
metal staff A metal carrier and guide wires prevent wury The hollow flexible
carrier 1s mtroduced 1nto the esophagus up to the obstruction A blunt wire 1s then
threaded through the lumen and beyond the end of the carmer until resistance 15
met The carner 1s withdrawn a few centimeters the wire lightly rotated and shpped
past the obstruction The carrier 15 again advanced and finally withdrawn and a
perforated hnob tipped flexible guide passed down over the first wire which 1s then

removed (1f 1t 1s found necessary the constriction can be dilated with graded metal
bouges )
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The curette 15 passed over the guide nto the stomach and drawn back to obtaun
the desired tissue The curette 1s lso manipulated under direct ison through the
open end esophagoscope

Biopsy should be an essential prelimimary to actine treatment An carly growth
may be discovered when there 1s limtation or loss of norml enlargement of the
lumen at each ispiratory act The grow th itself may be visible and its site often
mdicated by the presence of blood stained mucus secretion

Differential Diagnosis 1n Esophageal Cancer It must be recalled that esophageal
obstruction 1n a person over forty 3 ears of age, may be caused by

(1) Cicatricial stricture

(2) Tumors in the wall

(3) Cancer of the cardin ol 1ng the esophagus
(4) Extrinsic tumors

(2) Idopathic dilatation of the esophagus

(6) Spasmodic stricture

{7) Dwverticula

(8) Foreign bodres

(9) Plummer \1nson syndrome
(10) Dhaphragmatic herma

Normal esophagt as previously stated have an apparent constriction where the
left bronchus or the arch of the aorta, presses against the esophagus on its left side
A constriction at that place and nowhere else 1s Iikely owing to this cruse

Narrowing of the esophagus by scars gummas and ulcers, 1s nearly always smooth
and gradual n appearance cancer 15 charactenstically abrupt and uneven show
g ether the everted edge of the gronth or an undilating surface with nodular
filhng defect

Achalasia normally shows 1 rounded end to the esophagus terminating 1n a smooth
straight short channel leading to a normal stomach however at times a somewhat
arcular rapudly constricting cancer my simulate the appearance of achalasit

In cardiospism the svmptoms of dy sphagit re commonly of longer duratton than
in those examples 1 which obstruction 1s occastoned by cancer The patients are
vounger thin those suffering from neoplasm In cardiosprsm difficulty @ snallonl
Ing mav vary m intensity whereas i cancer 1t 1s progressve Complete esophagen|
obstruchion may be present i cardiospasm, honever, relaxation usutlly occurs
within 36 to 48 hours Patients suffering from cardiospasm usually expenence so
much or more difficulty n swallowing Liqud as solid foods whereis i prtients

with cancer the reverse is true Epigastric pain 1s @ commen sy mptom in carchospasm
and uncommon n cancer at the cardin

Auscultation 15 1n additional wa of discovering the presence and posttion of ar;
esophagead stricture The thoricie end of the stethoscope 15 phiced over the m;tr::lc
between the uphoid cartilage and the left costal arch Two gurghng sound hw-s
audible at this site 1f the pauient tahes one gulp of flud the first 15 when ;! l:,‘g >
from the pharynx to the esophagus the second 15 when 1t pisses from esopl 11}; e
stomach The normal mterval between these two 1> six seconds but when ¢ Ir !
an obstruction tn the gullet this intery 1l becomes wcrersed If the first -s;»url:«mr "
not be dntinetly heard the moment of its occurrence ¢t be judged by Jookn,
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the throat agam and placing the stethoscope on the left side of the neck. In ahealthy
person a gurgling sound n1ll be detected during the act of swalloning This normal
sound may be traced round and down the back on the left side of the vertebral
spines so low as the tenth dorsal vertebra But if a stncture 1s present it will be
delayed or absent below the stricture

Phy sical exammnation of patients with cardiospasm may reveal so much evidence
of starvation as those suffering from cancer

The thorax should be examned fluoroscoprcally when 1t 15 often possible to de
tect extra-esophageal causes of dysphagia such as aneurvsm mediastmal tumors
and so on

Roentg opic tion 1n cardiospasm usually reveals a smooth obstruc

tion of the cardia although a small amount of food in the loner esophagus may
produce an iwregulanty suggestine of neoplasm When evtreme dilatation of the
esophagus 1s present cardiospasm 1s always the underly ing leston

Moderate dilatation of the esophagus 1s observed both 1n benign and malignant
obstructions Retention of secretions i1s more common 1n carcdiospasm than mn cancer
of the esophagus and ulceration n the upper part of the tube 1> found more often
1 the former conditron

Cancer of the esophagus 1s further differentiated from cardiospasm by the presence
of filling-defects and the absence of notable dilatation from cancer of the cardiac
end of the stomach by the absence of i ol ement of the stomach bubble as shown
by roentgenograms from cicatncial stenosss of the esophagus by the age the his
tory and roentgenograms

Cancer of the esophagus can usvally be differentiated from bemign pedunculated
tumors by 1ts shorter length greater diameter and rough surface

Extra-esophageal tumors tend to displace the esophagus

Pharyngo esophageal diverticulum sometimes requires differentiation from esoph
ageal cancer If 4 duodenal tube or a large Ewald gastric tube 15 passed 1t may be
caught m the diverticulum By backward pressure of the hand on both sides of the
patient s trachea above the jugular notch a succussion sound 1s detected 1n the
presence of a large diverticulum owing to the trapping of arr and flurd 1 the di
verticulum Roentgenographic examination 1s conclusive (The diverticulum 1s often
found on the thoracic esophagus )

‘The differentiation of early lestons from tuberculos:s and svphihis 15 not difficult
so called peptic ulcers occur m the esophagus but lack the mfiltration charactenstic
of cancer

A clear difference 1 the complamts of a patient with coronary artery sclerosis
and one with a disorder of the esophagus 1s that the patient with the former con
dition does not have dysphagia and the patient with an esophageal lesion does It
s also sigmficant that retrosternal discomfort of cardiac oriyin 1s frequently brouht
on by evertion The distress of ewophageal disease 15 not related to exercise but
usualty follows the eating of a meal however a charactenstic of coronar artery
disease s that it mav dexelop postprandially

With coronary artery occlusion the anterior chest discomfort 1s often more pro
nounced in the precordial area than in the midline It 15 ordinanily described as

a pressure  of as an agonizing vise like or stabbing pam It 1s usually relteved
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by sucking a mitrogly cerine tablet Pamn from esophageal disease does not have
these characteristics and ordmanly 1s described as a soreness or ache

Dyspnea 15 rarely or never a symptom of esophageal disease unless respiratory
tract comphcations develop, such as pneumonia atelectasis bronchial fistula and
pleural effusion

Patients with a cardiac neurosis complaus of precordsal distress pain and dy spnea
and may also complam of dysphagiy on a functional basis

11 D1ac\osts ann DrrrereNTIAL D1acrosts oF Gastric Cancrr

The diagnosis 1 often not made early owing to the patient’s unawnreness of
the gravity of or mndifference to muld gastnic symptoms and the careless or, ¢
gretfully enough incomplete clinical examtnations and reliance upon a negatne
one despite continuance of symptoms It 15 for these reasons that more than one
half of the patients with gastric cancer, when admitted to hospitals in the United
States are conwdered moperable

The cruses of delay 1n dragnosis 1n summary may be listed as

(a) The charicter of the disease

(b) The patient and his prolonged perststence i personal medical care
(¢) The medical attendant

(d) The radiclogist

As in esophageal cancer the history alone 1s often suggestnely dagnostic

This 1s equally true of the physical examination

The various procedures 1n arriving at a final ditgnosis are
! 1 Physical exarination

2 Roentgenographic examnation (including fluoroscopy) of the stomach alter
admrmnistration of a barium meal
3 Gastroscopy
4 Laboratory examations
(a) Test meal
(b) Occult blood test after meat free diet
(c) Blood exammation
(d) Cvtologtc
(e) Tissue exammation after biopsy
{f) Wassermin reaction
5> Fxploratory Iaparotoms

Ji these procedures one of gren
for mahigrant cells

In some patients c
definite that ancillary methods of mvestipats

The tragic aspect of the situation 1s that »
symptoms the lesion 15 far advanced

Highly suggestne are the following datr

(a) Achlorhydria after successne injec
at 20 minute ntenals

(b) Concurrent pernicious Anemia

{c) Famly hstory of cancer

¢ value 15 the examination of stomach contents

linical evidence of gastric cancer nd of inoperability 15 50
0N are Unnecessary
hen a patient compliins only of vague

tons of 0> mg of histumine phoephate
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(d) Low hemoglebin values (110 or less)
(e) Occult blood 1n the stool
The early diagnosis of gastric cancer may be very difficult
In any person as previously stressed and restressed between the fourth and
seventh decenmiz who has prevlously been n good health and then suddenly begins
to complain of flatulence dull epigastnic pain occasional regurgitation and vomit
ing associated with loss of weight and strength gastric cancer should be a vahd
assumption
Loss of wesght 1s extremely <igmificant especially 1if the patient has not changed
his habuts of hife or has not been voluntanly dieting
The symptoms of gastric cancer have been described 1 a previous chapter but
a few facts must be re emphastzed
Absence of gastric <vmptoms all but excludes gastric cancer even when a tumor
15 present
Absence of free hvdrochloric acid with duration of symptoms exceeding two
years 15 in the man aganst the diagnosis of cancer Achlorhydna occurs m from
50 to 60 per cent of patients with gastric cancer and 1s a valuable although some
times doubtful factor in blishung a d This 1s especially true of patients
55 years of age or older with achlorhydria because 15 to 2> per cent of normul per
sons in this category may be achlorhydric with or without histamine stimulus %¢
Even high concentration of free HCl may occasionally be found in gastric cancer %
The first symptoms as previously stated mav be trrvial—shight epigastric distress
after eating mmld nausea anorewia eructations and so on
Of deep s gmihcance 15 the onset and rapid progress of dyspepsia and wasting
without pre<wous gastric distress especially mn persons over forty vears of age with
absence of free HCl and the presence of a gastric tumor
Physical Examnation
Inspection The presence or absence of extreme anemua should be noted as well
as the presence or absence of an epigastnc tumor
Palpation The patient should be carefully palpated while he 1s lying down and
standing up The neck must be searched for hard enlared glands especally 1n the
supraclasicular area
By deep pressure and with forced insprration on the part of the patient the ex
amining fingers occasionally feel the cardia A mass mayv be felt Obvioush, the
presence of a palpable mass vartes with the site of the tumor n the stomach its
size the habttus of the patient and the thickness of the ahdomnal wali
The cancer commonly taking origin at the prloric end of the stomach when
Iarge enough to be felt as a firm and tender mass above and to the night of the um
bilicus 15 frequently freely movable beneath the flat of the hand when the patient
breathes deeph  As the tumor grows 1t becomes wregular and by forming adhesions
to surrounding viscera 1s less motable By direct spread it ma) seem united to the
Iner or the main mass may be felt composed of secondary glands along the greater
or lesser curvature Anchorage at the umbilicus may be noted
(A swelling 1s most readily detected when the stomach 1s empty )
During the physic1l examination a surmise of metastasis from Rastric cancer 1s
suggested by the following disclosures
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(1) Left supraclavicular area—a Irge, tirm \archow or Eving node above the
medial aspect of the clavicle A small flat, soft, non malignant glaind can be felt
normally Bilateral mvolvement 1s agamst mahgnaney

(2) Left avlla—a firm enlargement of nodes beneith the lateral edge of the
pectoralis major muscle or deeper mn the 1wl m the absence of 1 similar node
on the right side

(3) Umbilicus—the presence of a nodule fivation or undue induration

(4) Pre rectal cul de sne—a hard shelf like projection or firm mass felt above the
prostate or 1n a similar position 1n women (rectal or Blumer s shelf)

{5) Yagnal examination—demonstration of mihignant lesion 1 the ovary 1s
suggestive of Khruhenberg’s tumor Primary gastnc tumor 1s usually of the sar
rhous vanety

(6) Ingminal area—enlarged, firm nodes may be metastitic

(7) Skin nodules—rare

(8) Liver—irregular, firm enlargement 1s common i late conditions The as
sociation of visible icterus ascites and a large wregular lnver leaves hitle doubt of
the presence of primary or metastitic hepatic malignant disease

(9) Ascites

If the growth 15 of the leather bottle varety 1t 1s usually readily palpable s a
firm, shrunhen tube like structure Iving across the left upper abdomen

Recta) exammation should never be omatted 1n the 1mestigation of 1ny hind of
abdommal condition

R hee E: Lpert roentgenography has suf led all other
methods and gives 95 per cent of accurate results

The opaque meal ordinaridy consists of an emulsion of barum carbonite—one
ounce to four ounces of the iquid This may be buttermill. water with gum traga
canth and glycerme or 1ny pilatable hquid which heeps well and which permits of
A good distribution of the barum salt by emulston About 12 ounces are usually
gnen The patient 1s ordinanily eximined while standing and screened

The motor power and rate of stomach emptyn,, are better studied w 1th a more
solid men) such as pornidge or bread and mulk contaiming barnum sulphate

The examination should be made one quarter to one hall hour after the mgestion
of the barum meal where there 15 amy difficulty 1n swallowing {or 1n patients who
have had an abdommnal operation which m1y have been 4 gastnc tnastomosis of
some vartety) screemng should be accomplished at the time of swallowing, the
barnum emulsion

The stomach should be empty of the hqud barum meal after three and onc
half hours Retention for five hours or more 1s almost lways attnbutable to of

ganic obstruction

Fineroscopy There are features m the flu
the stomach which require specral mention Before t e
lowed carcful attention 1s given to the gas bubble particularky as iths scn
erect agittal view .

Y aluable information can be obtaned by 2 crreful mspection of the g1s hublle

slucent shadow of the gas
shadow meal 15 gnen The well-defined tran
tire s . my even be absent owing

oroscoptc et of the evamunation of
he opique maternl 13 swf

bubble m1y become small and wregular in euthne or
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to the nfiltrating growth which frequently takes root at the mesial border of the
left dome and spreads over the surface of the fornx thus encroachng upon the
translucent space of the gas bubble 3n additional reason why the gas bubble 1s
small or absent altogether 15 that the cardiac sphincter 1s 1mohed which because
of 1ts nigdity perrmits an easy escape of air

After a barum swallow a tumor mass stands out more clearly agamst the dark
bachground magenblase The protruding tumor may obstruct the passage of
the barium and dnvide 1t into two or more streams kirhlin pointed out that this
examination 15 best cartied out with the patient erect and a small amount of barum
Complete tlling of the stomach and examination’ of the supine and prone patient
may obscure the tumor

Tumors of the cardiac area can often be Seen as a mass of water density pro
truding 1nto the air sac usually from the lesser curvature side

The first swallow of barum and water muxture 15 of the consistency of thick
batter As this shides down the esophagus 1t leaves traces which demonstrate the
mucosa Repeated deep mspiration 1s used to help the bolus 1long to demonstrate
the duphragmatic pmchcoch action and to accentuate the normal undulating
motion of the lower esophagus and the upper stomach Deep palpation with forced
inspiration 15 carried out Both oblique and lateral positions as well s sagittal are
used at this stage

The patient 15 then placed horizontally and the procedures described are re
peated When the erect position 1s reassumed the barum should be found coating
the mucosa giving a double relief pattern Either spot or conventional films can
be used advantageously at this point

Finally the patient 1s given barnum of cream consistency and told to swallow
several mouthfuls rapidly In this way the lower esophagus 1s distended providing
additional test of wall fleubility

Fatms should be taken with the patient supme prone and lateral prone

Negatne roentgenographic data do not prove absence of malignant growth nor
should a decision as to operabality be based solely on this (fig 34)

In presumed mahgnancy anteroposterior roentgenograms are often all that 1s
required and should be repeated in order to discover the size and contour of a fill
g defect If the first roentgenogram 1s suggestive of a growth projecting into the
stomach 1t must be recalled the mucous membrane 1s very loose ind thich (es
pecially where the stomach 1s not distended) and 1s apt to be 1n folds Some of these
may resemble the appearance of a malignant growth Tight ounces or more of barlum
emulsion should then be given i addition to the onginal barium meal and another
film exposed Folded mucosa will then have taken up a new site but a malignant
growth will st} remun and 1f on taking another roentgenogram a few munutes
later a part of the apparent filing-defect 15 still defimitely of the same outline pre
sumption of maliynancy becomes almost a certainty The edge of the filhng-defect
caused by a cancer 15 usually definite and clear cut whereas that of folds of mucosa
1s usually hazy and less contourly definite

Cancers of the stomach are ratels multiple They tend to uicerate and therefore
at times simulate ulcers of a benign nature (fig 3)

In advanced stages the cells of the superficial spreading cancer mfiltrate to the
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serosa between muscle fibers « tfhont destroying them The penetrating cancer ex
tends to the serosa by destraying and replacing the muscle The himtis plastica hind
mfiltrates the wall extensn ely, through the submucosa the subserasa and between
the muscle cells « fhou' destroy ing the mucasa or obstructing the penstaltic move
ments of the stomach until late stages The lhmitis plastica vanety of cancer 1
therefore not detectible either by roentgenograms (or by gastroscopy) vatd the
growth 1s far advanced

\or 1t}
fig 3% —\noulr carcmoma of pars medin (Courtess Maunce M Pomeranz A

New York Citv )

s
Diffuse Scirrhous Carcnoma  The diffese form of leather bottle stomach w

desenbed by Brenton m 1854 s
ﬁt?lt'h:- charctenstic feature 1s the diminution in the size ;)f ﬂ;c :;:nm[;clhn:‘:ml,
tapers from the fundus to the pylorus  [he organ ss more or less mrhmw‘ g
empties ripully Its contours as a rule <how shght aeregu e il
to hed capacity phageal dilitation commonty cn]suc:l ah"" e
senves to differentiate the cond from total gast ,‘ n the
contout 1> more tegular and gstric evacuation Jess mpi

ngd and
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Carcinomatous limitis plastica shows a lessened fleuibility to radioscopic palpa
tion and a tendency to fixation wn 1ts position n the manner of locilized scirthous
lesions

The simple and syphilitic forms of generalized htts plastica are similar in their
radiographic appearances to those previously mentioned and cannot be differentiated
radiographically from the mahgnant vanety (fig 36)

Pomeranz MD New York City )

Serrehons Cancer of the I slortc irea In this area the growth 1s ordinanily annular
and consequenthy causes early obstruction The differentiation from simple ciea
tncal stenosis or the hypertrophic pyvlone stenosis of adults 1s not readily made
In cancer the stenosed passage as a rule 1s longer and more irregular than in simple
stenosis

Medullary Fucephaloid or I ungous Cancer The local form of leather bottle stomach
starts at the pylorus spreads slowly in the direction of the cardia and 15 associated
with a great deal of fibrosis

Advanced scirrhous cancer also presents a charactenstic picture  The viscus
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often becomes funnel ike The final contour depends on the extent of mvolsement
If limited to the Dylorus there may be a localization area of narrowing with 1r
regulanty of contour and destruction of the normal mucosal markings

anz
Tig 36— Infiltrating carcmoma cardiac end of stomach (Courtesy Maunce M omer:
MD NewYorh Gy )y ’

white
On exammation the pvlonc part of the stomach 15 found to be peardy

1d and densely hard "
ll‘%zng:l(:?::\grlion(lmona mav be mistaken for, and may n [1ct be indistingy
able from the localized form of leather bottle stomach
(1) Hy pertrophic tuberculous py loric disease



DIAGNOSIS AND DIFTLRENTIAL DIAGNOSIS 11

(2) Syphilitic gummatous py loric nfiltration
(3) Localized form of fibromatosis
(4) Sarrhous pyloric cancer
(5) Chrone pyloric cancer associated with extensive scarring of the submucous
coat
If the sclerosing process 15 extensive the pylorus may become almost completely
obstructed and the unmvolved stomach proumal to tt may then be greatly en
larged and show retention of contents for a few days The entire stomach 1s not
ifrequently mvolved
The defect 1s jagged and permanent Dunng fluoroscopy the opaque meal can
be seen by passing the defects Occasionally the filing defect 15 interpreted as a
spasm but after thorough atropmization the defect still persists Shifting the pa
tient in various directions does not alter the position of the growth It will be noted
also that the peristaltic naves fail to pass over the mvolved area The penstaltic
wave mav end at the lesion or seem to miss the defect and then begin again
According to Sommervell® a filing defect of the stomach after the taking of a
barium meal may be caused by
1 Food 1 which case 1t will be ncar the pylorus or in the lonest part of the stomach
and will have a puntly shaded edge
2 Pressure from without as of vertebrav or of a full or hirm transverse colon (which
often simulates a greater curvature cancer) or of a rounded pancreatic ¢y t
(If a pancreatic tumor for example has already imvaded the stomach the differentiation
by roentgunograms alenc may be tmpossible )
3 Hipertrophy of the mucosa the folds of which may simulate cancer espeaally i
the upper part of the greater curvature
4 Bemign tumors which are usually rounded and seldom have the definite clear-cut
edge of a cancer
5 Forugn bodies such as hur ball (not likely 1n muddle aged man)
6 Contracture of the stomach wall such as occurs opposite an ulcer
7 The hines of the rugae between the folds of the mucosa are absent 1n all those parts
that are occupred by the growth
If the cancer aimulates an ulcer there will be less regulanty and symmetry than
1 the average benign uleer
9 No puristaltic wases are seen in tho ¢ parts of the stomach wall which are involved
n the growth
10 The apparcat size of the stomach 1> smaller 1n cancer that m olves the organ except
m those examples of pyloric cancer in which there 15 obstruction 1n the e the stomach 1s
entarged
Tungating and Polypord Tumors Yungating and polypord tumors are bulky
caubflower Iike masses which project into the lumen of the stomach As a rule they
tahe root in the body of the stomach in the ares of the greater curvature postenior
wall or fundus and reveal a relatively narrow base imfiltrating only a small area
of the gastric wall Owing to their bulk they plug the outlet of the stomach thus
causing ploric obstruction
In the medullary encephaloid or fungous cancer the filling-defect the main
roentgenographic feature 15 different from that of the scirhous varety In addition
to the irrcgulanty occastoned by ntramural infiltration stmilar to but more i
regular than that of & scirrhous infiltration gaps are observed 1n the banum shadow
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caused by the projection of the tumor mass mto the gastnic lumen These addy
tional defects ( tingerprint’ ), not invarmbly present are rounded or oval and dis
crete (fig o7)

In many examples there 1s a large irregular gap n the barmm shadow frequently
with jag.ed edges These fungous fillmg-defects for diagnostic purposes should
be farrly constant 1n a <eries of roentgenograms allowng for varation in the amount
of opaque cream tn the stomach The filing defects on the peripheny of the gastric
shadow show least change those within the gastric contour (because of tumor

of
1ig 3« —Large mahgnant ulceraung leston mvohang almost entire lesser cunature
stomach (Courtest Maunce M Pomeranz D N\ew York Citv )
moant
masses on the anterior or posterior # all) m vany greatly depending t::a\\:'c“: o
of opaque cream which distends the stomach The other \"ocnl::(;yoﬁ,m]mm :ml
nameh focal perstalsis rapid emptying gaping prlorus ts:hct e
mobihity of the gastne wall are all ob1ous 1 this kind asn ey than
The presence of a palpable emgstric mass 15 more common ll e o
in the sairthous but itisa late ferture in both The esophageal il
hour glass pattern do not (haractenstically occur

it altera
The mucosal relicf pattern mn fungous cancer shows a stpiking and abrup
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tion of the regular pattern mto a completely irregular one 1n the zone myolved by
the tumor This destruction of the normal configuration 1s more noticeable than
1 the sairrhous hind

Sites An early fungous growth on the anterior or posterior wall mav not be seen
because of over hilling of the stomach with banum cream It 1s best therefore to
examine the stomach when 1t 1s filled only wath a small amount of barum

Fig 3% —Inbltrating tumor greater curvature (Courtesy Mannce M Pomeranz M D
New VLork Cuty }

Carcinoma of the fundus 1s usually of the encephaloid vanety Tt produces a
hlling-defect best observed with the patient supme (g 38)
Crowths which involve the cardia as a rule are primanly esophageal spreading

to the stomach around the cardia A narrowed tortuous tract 1» abservable ow g
10 obstruction {figs 39 40)

At the fundus the gas bubble may disclose a tumor 1n reliet



1 GASTRIC CANCER

The filling of the fundas by barium cream may appetr ahnormal becruse as
the cream pours from the cardia 1t may pass irregularly over the tumor mass

The mucosal pattern 1s cut short by the tumor mass and the filled fundus shows
a filling defect

N y \ Tanz
Fig 39 —Carcinoma lower esophagus Woman age 60 (Courtesy VMaunce M Jome
AMD New York City )

mach
Cancer of the pylorus or near 1t which 13 ebstructing the outlet ;;t; t::(::,;h\ n
shows a filling-defect combined with some degree of dilitation or by

he stomach (hg 41-43) J——
‘ Difierentiation Between Bemgn and Cancerous Llcer (Ian:l(: :c\ N,
cdge‘uf a simple peptic ulcer cannot be detected m the el \mﬂ.kmm dexeneraion
At a tirst exammnation the ulcer which has undergone ,;T e the
rclcnl a lrge crater which if of a diameter of one inch or mo:
veals
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presumption of malignancy The presence of a filling defect contiguous to the crater
1s also suggestive (A gap caused by mucosal edema may be mistaken for a cara
nomatous filling, defect )

The meniscus 1s a pattern seen n many mahgnant ulcers of and near the lesser
cursature It consists of a translucent zone 1 or 2 mm m width separating the
barm filled crater from the mawn banum mass filling the gastric lumen Rarkim

Fig 0 —Catcinoma of lower end of esophagus Vale, age 49 (Courtesy [
Pomeranz MD New Yorh City ) ’ ¢ v Maunes 3

stated that 1t 15 caused by the growing malignant edge of the ulcer and should be
remindful of malignancy (Sometimes a marginal edema 1s the cause of the me
niscus )

(Many of the malignant ulcers are slow growing and gastric aadity may be nor
mal )

In a charactenistic peptic ulcer the niche protrudes usuaily from a broader smooth
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base outwardly, commonhy at the lesser curvature, has smooth margms and 1s
sharply detined from adjacent parts There may, honerer, be mflammatory thick
emng of the margins with resultant searry contraction This may result not only
m hour glass deformity but 1n a straighteming and shortening of the less r curvature

t
Tig 41 ~Infilrating mass extending from lesser to greater curvature  (Courtesy

Maunce M Pomeranz M D New York City )

nith a consequent  snul stomach ! eccentnically placed pylonc c'm-x:( ‘((l;;:ar\cmhc
also 15 the radal arrangement of the gastric rugae around the nlcclr olr e s

The feature of 4 charactenstic cincer crater 1s different I]n Illl:xn; of[“w e 8.
wardly as a filling defect 1ts base remamns within the projectec ,o:ml’ o e
and 1s not shirply demarcated from the ctreumjacent n':,u T
The contour of the filling, defect 15 wrregular  \imost pathoun
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meniscus sign previously referred to Because the crater 1 surrounded by new
growth tumefaction 1t appears as a ‘halo when seen e face and as a negative
shadow meniscus when seen tangentially Penstaltic waves and mucosal rugae
are obliterated 1n the surrounding area

Fig 42 —Infiltrating neoplasm volving lesser curvature about 3 em above pylorus
(Courtesy Alaunce M Pomeranz M D New York City )

Diverticula of the stomach or duodenum sometimes mav resemble an ulcer niche
or cancer crater Castric diverticula are usually found near the cardia at the pos
tenior wall duodenal diverticula 1n the second and third part of the duodenum and
not i the bulb as contrasted with duodenal ulcer The junction of the pouch with
1ts base 15 narrower than the pouch gining the appearance of a nech

Radiograplic {ppearance of Bemign Tumors In a roentgenographic examination
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1t 1s extremely difficult and often impossible, to demonstrate 1 subserous peduncu
lated tumor The intragastric poly pord tumors, honeser, e readily demanstrable
with arcumspect technic

i .m #%,3 el
Fxg‘ﬂ —Large infiltrating mass imvolving upper patt of body and gastne fornit

(Courtess Maurice M Pomeranz M D New York City )

When the tumor 1s small or single 1t 15 completcly obliterated by lbng lhc(Sl::‘:l:}el
with an opaque crevm  I'he mucosal pattern technic 1s required to demonstr
rowth "
f 1f the tumor 1s single and large 1t shows in a mucosal relief picture :3(2:{;!13»)
praduces 1 round 1nd morable fithing defect in the filled stomach (:i’;.s s
AMultiple polvpi produce charactenstic filling defects—many smalt r

n the binum shadow scittered throughout the stomach Aation of the
Intrigastric beniygn tumors can be readihy revealed by ur mnsu
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stomach especially i 1t 15 used with the previous admimstration of colloidal barium
The rounded marble shadows of the poly p1 1n gastric polyposts show clear contours
n obvious contrast to the disrupted contoural rregulanty of an intragastrc en
cephaloid carcinoma (figs 46-48)

Fig 44 —Entrety of stomach involved mm lmtis plastica (Courtesy \aunce M
Pomeranz M D New York City )

Diagnosis by Geiger Counter A Geiger counter small enough to be swallowed
by a patient 1s being used to locate cancer of the stomach

According to 1 report from Harvard University cancer tissue in the stomach
absorbs two or three times so much radoactive phosphorus as surrounding normal
tissue It 1s mamtamned that if a tumor 15 present in the stomach the radimactine
phosphorus tends to concentrate within the cancerous mass The radioactnve phos
phorus 1s njected into the patient s body
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Radioactive phosphorus 15 a “hot” element, made 1n atomic piles or furnaces by
the Atomic Energy Commission It gives off rays as it disintegrates The rays can
be detected as a “clich” on a comventional radation detector The ‘hot’ phosphorus
1s considered to be where the “clichs” are more numerous

L
ass lesser curvature contiguous to fundus (Courtesy

Fig 45 —Large mfiltrating m
Alaunce M Pomeranz M D New York GOty )

ed
When the radicactnve phosphorus 1s admimstered according to the Hana

3
report the concentration w jthin the tumor mass s revealed by lhea{]rc:l];:rl? ’(;'fh‘::c
chicks 1 companson with the frequency of surrounding, norm:
unaffected tissues absorb the hot phosphorus but to a less dcgru.l' e tumor ste
The concentration of radicactine phosphorus n a tumor :{\n;] (xcl o nter
within the stomach may be signaled by the tiny recording head of the Cen
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according to the report The counter head 1s swallowed by the patient with electrical

leads’ extending through the throat and mouth to a conventional radmation re
corder The Geiger counter head can be mampulated within the stomach until 1t
rests adjacent to the tumor

Fir 46 —\abgnant ulcer size of hens egg at carduac end of
stomach (Cor
\faurice M Pomeranz M D ew York City ) (Courtesy

Resumé To be hept in mnd are the following classical signs i diagnosis

(1) Deformuty produced by a cancer remawms unchanged It 1s persistent as to
site and conhguration It withstands pulation  Sub & re
veals no change n the onginal observation ’

(2) Permanent changes 1n the gastric outlne especially the filling-defect

(3) The edge of some part of the filingdefect and in greater curvature grow ths
almost the whole border of the defect is hard and defimite unlike the soft edge of
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mucosal folds of rounded inmocent tumors (Milling-defects are usually understood
to mean defects either of addition or of subtraction to the outhne or contour of the
stomach The filing defects of subtraction are usually associated with 1 new growth }

(4) Rigidity of an area of the gastric wall, which 1s apenstaltic It 1s only i the
later stages of the lesion that penstalsis stops at the site of the lesion It 1s then

- nodes (Courtess
Fig 47 - Carcnoma of
aunce M Tomeranz MD New York Oty )

stomach with secondary carcinoma of lymph

t
t but when the waves piss without nterruption 1t does no!

definitely significan oresent

necessanly indicate that no new growth 1s
(5) Changes n the mucosal pattern
(6) A palpable mass with other signs
(7) The edge of the gronth has a cubist appearince \ change thee .
(8) Palpation of the stomach duning screemng do(;s not ¢

defects as it so easily deforms the shape of the stomach
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11lling defects caused by pressure from an external leston differ from those of an
mtra gastric lesion
It 1s to be recalled the greater curvature of the normal stomach 1s not always

smooth 1n outlme but 15 often serrated so much so that the appearances may be
mustaken for cancer and consersely

P Y

B 7. SOV SN {
Fig 4S —\eoplastic infiltration wvelving pars prepylonca (Courtesy Maunce N
Pomeranz M D \ew York Citv)

Electrogastrograms A traung of electric changes caused by gastric muscular

contractions sometimes furmicsh 2 specific curve for early establishment of a diag
nosis of cancer

Gastroscopy

istorrcal Notes 1t appears that Kussmaul (1868) made the first direct exsamina
tion of the esophagus He used an urethroscope of 43 cm m length and was able
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to see a cancer of the thoracic esophagus by the rays of hight from a naked flame
reflected down o Jong straight wide tube (The incandescent electric bulb was sull
to be myented )

In 1871 Desormeaux suggested the general principles of endoscopy and five years
later the first indirect v1s10n gastroscope was made by Nitze of Vienna This instru
ment had an optical system resembhing that of the cy stoscope of our das, with an
electrically heated incandescent platinum wire as the source of illummnation

Emhorn i 1902 added an ancillary tube in the wall of the basic one and theremn
placed a ght carrier to serve as a conducting wire to 2 small electric lamp which
tt carrted at the distal end of the tube

In 1932 George Wolf, an optcal techmenan i collaboration nith Rudolf Schindler,
perfected the present day half fleuble, half ngid, gastroscope

W olf Schundler Gastroscope This gastroscope resemhles a large cystoscope with
an eye piece It has a flexible shaft, a strong termunal hght and 2 Wolf lens placed
proxuimal to the illumination

The instrument can only be rotated or moved 1n or out of the stomach It cannot
be moved sidenays To obviate this the patient 1s moved in different directions

There are 52 lenses in the flexible gastroscope Each lens 15 of short focal length
carrying the wnage to the next lens The lower half of the nstrument 1s fleuble
mahing 1t safe and easily passed by the tramed person

Various parts of the stomach can be studied by rotating the mstrument W hen
introduced to 1ts maximum depth and directed to the pyvlorus it 1s possible to see
that part of the stomach in about >0 per cent of patients depending on the contour
of the viscus Tt 1s dufficult and sometimes impossible to see the pylorus in 2 J shaped
stomach

A number of gastroscopes are now procurable One 1s equipped with an electro
magnetic switch for murror control at the distant end thus changing the viewng
angle Another has a ritchet on the handle which permts provimal control of the
distal fleuble part of the gastroscope Still another gastroscope contamns 2 channel
for aspirating secretions and for passing a biopsy forceps

Mr Ludwig Strefender (Eder Instrument Company) developed a new Lastro

scope which has a longer rigid part, thereby givng greater sllumination and better
views
The flexibility of the tip 1s obtamed by means of a small wheel near Ehc eye prece
which raises or lowers the tip of the instrument when in place

The Rorbasch gastroscope 1s « modified ngid one

Indications for Gastroscopy Gastroscopy should be complementary to rocntgeno

hic eximination

gnﬁ general 1f the roentgenographic dignosts 15 positive gastroscopy, 15 1 “’L";

15 unnecessary However additionl mformation thus obtaned concerntng ;

extent and degree of imaston of the lesion may be of great value to the surgeo

m'?‘:)ml],:;n;i with a negitne gistroscapic exammnation docs not exclude the l'l‘l;(i

nosis of cancer Mamy growths at the pylorus and <o called bhind areas Gll f
1 vaniety which

be <cen through the instrument If cancer is of the inyasin e intrimura
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does not imvolve the mucosa until late gastroscopic data obtammed may be negatie
or mconclusive

If 1 the examination of a patient, after consideration of the clinical facts the
radographic report the result of test meal examimations and tests for occult blood
a conclusne diagnosis 1s arrived at upon which surgery 1s indicated then gastroscopy
15 1ot required Even wath the most thorough clinical tests a final diagnosis may re
main inconclusive

If a roentgenographte examination has alread; demonstrated the presence of an
advanced cancer gastroscopy will be a work of supererogation not wathout rish

Schindler® wrote

Gastroscopy should lead to frequent discovery of the precancerous conditions of potvps
and of atrophic gastritts and their careful observation should permit early discovery of ven
small syraptomless cancers and thereby a substantial improvement 1 the prognosts of this
dhyease

Gastroscopy rarely provides decisive indications for exther a surgical procedure
or the planning of a medical regime (Tissue biopsy 1s not possible with the widely
used fleible gastroscope and the ngid gastroscope through which biopsy specimens
can be obtamed 1s only surtable for the diagnosis of lesions at the gastnc cardma )

Gastroscopy 1s mvaluable mn the diagnoss of gastritis It should be carried out
with positive and negative observations only when the following indications are
present

(1) When there 15 a long historv of mndeterminate abdominal symptoms with
negative physical laboratory and roentgenographic observations Small shallow
gastric lesions not detectable by roentgenograms are often found

{2) Neurotrc patients with dyspeptic symptoms but without positne ndications
on repeated examinations

{3) Undetermined loss of weight anoresta of persisting nausea may be caused
by an early gastric cancer unrevealed in roentgenograms

(4) Occult hematemes:s or melena when gross hemorrhage has subsided for a
safe penod of time

() Positive roentgenographic observations or defimte gastric patholog

{6) Persistent symptoms after gastric resection or anastomosis

{+) When a diagnosis of gastric malignancy has been made clinically and roent
genographically gastroscopy may be assistive in determiming the possibihity or ex
tent of resection (Excessne mflammation of the gastric mucosa surrounding a
maltgnant lesion may simulate extensie imvasion of the gastric wall on the roent
genogram while gastroscopy mav help to reveal that the malignancy 1s more muted
and resection 1s still possible )

(8) Healed gastric ulcer mn which the niche has disappeared at the final roent
genographic examnation and when the leston 15 1n an area accessible to examina
tion Llcers believed to be healed by chmical and roentgen ray evidence may st
show actinaty under gastroscopic investigation There are examples nhich 1n time
are considered to be a recurrence of an old ulcer or a new malignaney but which
ate only a continuation of the pnman process
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(9) When the ciagnosis of a duodenal ulcer 1s conclusive and if a resection 1s
contemplated a prelimnary gistroscopic examination 1s estgent
(10) Pyloric obstruction where 1 definite roentgenographic diagnosis of the basic
pathologic process 1s often dufficult, gastroscopy may be of value
There are actually only four important indications for gastroscops, nameh
(a) Gastric ulcer, bemgn or mahgnant
(b) Symptomatic gastritis
{c) Hematemesis
{d) Unclassified gastric tumor

Contratndications to Gaslroscopy
(1) Senously 1ll febnle patients
(2) Trismus
(3) Bronchitis or other pulmonary conditions associated with cough and
dyspnea
(4) Aortic aneurysm
(>) Esophageal stenosts
(6) Esophageal web
(7) Esophageal varices
(8) Esophageal diverticula
(9) Enlarged mediastinal glands
(10) Cardiospasm
(11) Angmna pectons
(12) Spnal arthritis
(13) Medastinal lesions
(14) Severe cervical or dorsal spinal curvature
(15) Advanced cardios tscular disease—cardiac decompensation corona
ease extreme hypertension
(16) Extreme debilitating conditions such as advanced
fever, pentonitis hypho coliosis epilepsy
(17) Jaundice without proper vitamn K preparation
(18) DPsychosis
(19) A\ large cancer near the cardiac onifice may render the examumation im
possible and 1t should not be attempted within a few days of a severt
hemorrhage
(20) Cotrosne gastritis
{21) Phlegmonous gastritis
(22) Pentonitis
(23) Fever particularly if considered to be of abdommnal origin s
The principal contraindication 1t will be seen, 15 disease 1 the esophagus o
unwise to pass the gastroscope on any patient who compluns of dysphagn “"‘ |lc
an open tube esophagoscopic exammnation has been performed Rocentgeno,rap 1’]{
examination of the esophagus 1nd stomach as previously stated should prece
gastroscopy
The examination 15 ot und
distenston of the stomach may
of an actine vlcer

r dis

pulmenary disease

Teer pain Lecause

lertahen dunng an exacerbation ofu
! hase

possibly cuse a perforation of the softened
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Circumspect scrutiny 1§ often extremely difficult owimng to the motility of the
stomich the transmission of diaphragmatic respiratory movements and the move
ments of the mucosa proper Localized lesions may consequently be observable
at one tme and not at another Then agamn the degree of air inflation nfluences
the mucosal pattern

The gastroscope permits only the visualization of the gastric mucosa The sub
mucosal layers cannot be seen nor the anatomv of the duodenum or esophagus

The dlummation obtained through the semi fleuible gastroscope 1s adequate to
a degree however obfuscation frequently mterferes with careful study of mucosal
changes As a matter of fact the lesions scanned through the sem: flexible gastro
scope appeat smaller than n reality

The Blind Spots These are situated 1n the following areas
Greater part of the lesser curvature in the pre pyloric area
Small part of the greater curvature where the tip of the mstrument rests
Area covered by the mucous lahe
Part of the cardia
Various parts of the postertor wall {at times)

The most important of these blind areas 1s the pre pyloric one because 1t 1s a
frequent site of lesions

There are four methods of overcommg to a large extent the madequacies of the
nstrument namely (a) use of the omniangle gastroscope (b) shifting of the patient
to his right side (c) abdomnal palpation and (d) upright gastroscopy

When the patient 1s upnight the inflated stomach assumes a rather globular
form determined manly by the left lobe of the liver diaphrtagm spme spleen
left hidney and antener abdominal wall

‘The omniangle gastroscope ncreases the range of vision from the usual 45> degree
angle to a 70 degree angle The instrument has a new optical system with a tilting
murror 1nstead of a pnism at the distal end The murror 15 operated by a small mag
nettc solenoid control by a switch 1n the handle By tilting the murror the field of
vis101 1s increased

(The gastric mucosa can now be studied by means of simultaneous radiographic
and gastroscopic exammation A contrast medium composed of equal parts of dio
drast and a saturated aqueous solution of methyl cellulose 1s found to be satis
factory for mucosal rehef stucies )

Preumogastroscopy 1s a valuable means of producing controlled ntragastric
pressure to determmne the mobility elasticaty and motility of the gastric wall and
mucosal pattern

Disadrantages of Gastroscopv Some of the disadvantages of gastroscopy are as
follows

(a) The transient pressure of the hot lamp on the mucosa causes localized con
gestion and outpouning of mucus m the area affected

{b) Instrument {nction on the mucosa produces superficral ecchvmosis and may
mduce bleeding

(c) The gastric suction used to empty the stomach prior to endoscopy may
cause a superficial erosion or bruise colored with altered blood The so-called pig
ment spot may result from prior suction tn fractional test meal examinations

e Gd D =

v
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(d) It 15 not known to what estent certain changes, eg mcreased motlty,
congestion spasm or ncreased secretion, may occur as a consequence of the presence
of the foreign bodyv—the gastroscope

Technic of Gastroscopy Tt 15 best to wash the stomach thoroughly with a weak
solution of bicarbonate of soda and to asprrate the content completelv about one
half hour before the endoscopy 15 begun

The mtramuscular mjection of atropine sulphate 1{gg gram, one half hour be
forehand facilitates the esophagoscopy by dimimishing gastric secretion

The muestigation can be accomplished with or without anesthesia

After induction of narcosis intravenously (or the cocaimzation of threat and
pharynx) the mstrument 1s passed 1nto the stomach Air 1s pumped nto the viscus
to produce a moderate dilatation (The shape of the stomach 15 altered during
gastroscopy when air 1s introduced therein So much as 1500 to 2000 cc can be
mtroduced duning the course of a gastroscopy )

Because of 1ts flebility the gastroscope can be maneuvered mto the varous
parts of the cavity of the organ and a good view obtamned of the greatest part of
its hnng  Gastric Juice mucus etc, which may obscure the field of vision can be
wiped away by rubbing the lens meticulously 1gainst the gastric mucosa

There are three technics m gastroscopy —open tube, the lens system and a comb
nation of the two The open tube mmstrument 1s required for removal of foreign
bodies or of a tissue specimen for histologic examination

The lens system has the advantage of a larger field of vision with a magmfving
image

‘The Wolf Schindler distal half flenble lens gastroscope greatly facilitated gas
troscopy and consequently reduced 1ts attendant risks The danger i gastroscoph
lies in trauma durmg the act of insertion The first and greatest danger rea 1t s
time 15 where the esophagus 1s closed by the cricophiry ngeus muscle The second
danger area 15 where the esophagus 1s closed at the huatus esophageus by the dia
phragmatic musculature drawing on the crura

The medmstinum or pleural cavity may be nadvertently entered wath many
resultant complications

In the left lateral position of the body (as m preparition for gastroscopy) the
inflated stomach w hich 1s free of the mfluence of the instrument clongates straight
ens and rises obliquely to the nght along the nether aspect of the npht fobe of the
Iner A roughly tubular organ s thus formed with about 7> per cent of 1t hng
to the night of the esophageal axis

The distal centimeter or two of the esophagus m1y 7 ihe
flevible gastroscope of the orcinary lateral objectrne kind The adjacency @
esophageal mucosa 1ppears a bnllantly white orange <l

The esophageal gastric unton 1s revealed by 2 projecting crescentic ""”;”

shelf the cardia crescent which projects caudadly nto the field of vision from
the anttomic left anterior quadrant of the cardia

‘The fundus has the least distinctive appearance of amy area in the viscus i

The pars media 1s somew hat flattened aatero postersarly  Durmng the ”"":‘ '}l'“

tion different aspects of the pars medin can be brought into unclouded vic
external mimpulitn e pressure on the abdomnal wall

often be visuahized with the
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The patient s vertex must rest about 15 cm above the table level for the mstru
ment to pass through the cervical esophagus and 2 cm or more below the level of
the table in order to pass through the abdominal esophagus Owing to different
planes of the axis at the respectine locations the patient s head must be kept high
and then lon This sequence consists in heeping the patient s head and nech sup
ported away from the table An assistant holds the bite bloc while a second one
controls the patient s shoulders down on the table

The gastroscope 1s lubricated and held m the right hand The gwiding left fore
finger 1s mtroduced over the base of the tongue into the nght pyniform fossa The
mstrument 15 then passed postertorly and downward into the esophageal opening

The patient s head 1s now raied shghtly The obturator of the gastroscope 1s
withdrawn the light turned on and the wmtroduction completed by direct vision
Pressure 1s never of course exerted on the gastroscope

The esophagus 1s scrutimzed ahead of the gastroscope and while passing 1t mto
the stomach

Particular care 1s exercised 1n passing the gastroscope at the diaphragmatic hiatus

When the instrument 15 1n the stomach a regular plan of evamination 1s followed
The walls are searched 1n transverse and vertical strips In the latter techmc the
esophagoscopist begins at the left fundal extremuty and passes his mstrument from
the lesser to the greater curvature It 1s then shifted shightiy to the nght and another
strip examined 1n turn  This procedure 1s repeated advancingly until the pylorus 1s
reached

In making an examination by the honizontal strip the instrument 1s lowered to
the greater cunature and passed from the cardia to the pylorus It 1s then with
drawn somewhat and passed 1 the oppostte direction This procedure 1s continued
until the lesser curvature 1s reached

At the completion of the exammation the instrument 1s carefully withdrawn

According to Jachson™

The intersor of the stomach 1s examined at three depths The first level at which the
stomach 1s studied 1» the decpest part that the instrument can be introduced When the gas
troscope 15 passed to 1ts greatest depth the rubber finger rests on the greater curvature This
15 termed depth I If the instrument 1s pushed farther m the rabber finger bends and the
greater curvature 1s pusked downward

At depth I the angulus antrum and pyvlorus are observed Tt 1s best to start with the
ocular so adjusted that the objective will face the anterior wall Thus 1s accomplished by
placing the handle or button of the gastroscope at nine o clock The octlar ts then slowls
rotated clock wise so as to make a complete revolution As this 1s done obsenvations are
made of the anterior wall lesser curvature postentor wall and greater curvature The ocular
15 then rotated counterclockwise returning to the onginal posttion

The stomach s then exammed at depth IT Thus 1s the tmuddle part of the stomach This
15 accompli hed by withdrawng the instrument to a pomt where the angulus disappears
from view Here the same procedure 1s followed as in depth 1 Obseryations are made as the
nstrument 1s rotated clock wise and counterclocknise

The next level at which the mterior of the stomach 15 ob~erved 13 Ju t below the cardia
depth II1 This 1s the upper part of the stomach This level 1s reached by withdraning the
ga troscope to a point where a dear vien 1s beginning to be lost At this point the scope
1> genth pushed formard until a clear view 1s agan obtamed \ow the rotation of the yn
strument 3 repeated as in the presious examinations When this 1» finished the fastrocope
> withdrawn from the paticnt
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Gastroscopic Appearances
The \ormal Gastric Wucosa This 1s of uniform color and consistency except along
the greater curvature of the antrum Over the fundus pars medma and walls of the
antrum at 15 orange red There 15 a mimmal but clearly seen translucency of the
smooth mucosal surface
In the normal stomach penstaltic waves are obseryed passing regularly from the
angulus to the pylorus The size of the rugae depends upon the amount of ur intro
duced 1nto the stomach (The objective of msufflation of arr 1s to cause sufficient
separation of the folds so that the observer can be certain no small localized lesions
remain hidden )
The constant gastric movements cause multifarious prominences, recessions, con
toural and dimensional changes
The color vares greatly even n the normal The degree of lumination and
presence of food also deepen the color Under the open tube gastroscope the gustnc
mucosz appears deep pinh, while the esophageal mucosa 1s pale, rither bluish pink
1t 15 deeper yellowish pink while passing through the hmatal pinchcoch nto the
stomach The lens syvstem ngd instrument shows the esophageal mucosa pale pk
the gastric mucosa pale oringe red—a deeper red with the flextble gastroscope
Along the greater curvature of the antrum the mucosa has a gray tint, super
mposed on the orange red
In the normal stomach blood vessels are rarely seen gastroscopcally
In many gastric ulcers for esample there are, 1t first but shight visible changes
The main facts to heep mn mind are that any secondary mahgnant change has usually
1n entirely local ongin somewhere 1t the mucosal edge of the ulcer and that asit
progresses the mucosa becomes thicher and more firm and nodular than that border
ing the rest of the ulcer In time the thickeming tends to extend, still in the mucos,
outwards from the ulcer and around the margin of the crater At the onset there
1s little tendency to invasion of the ulcer floor and not until the mucosal thichening
has progressed completely around the ulcer does general deep v asion of the stomich
wall occur
According to Schindler® the nodules on the surface of 1 bemgn tumor are regular
granular and rather umform m stze whereas i mahgnancy they are irregulit and
vanable some very large and some small In hypertrophic gastntis the nodes are
not so stiff and no solid tumor like protruston 1s obsersed
Microscoptc 1ppearances of Llcer-Cancer The theory that cancer of the stomach
frequently develops on chrome benign ulcer s often dificult if not impossible to
prove Not uncommonls ulcers of the stomach are observed m which one part is
bemgn 1nd another malignant This does not imply cancer 1s deseloping m 1 prest
ously bemign leston
It 1s-widelh hnown that certam
n regard to symptoms, gistnic analysis, roentgenographically and gastro copr )
and 1s to their response to conservative therapy for 1 period of time only to m"’“
fest themsels es 1s obs lous cancer 1t 1 later date Tourteen per cent of the l’“‘ﬂl
treated at the Massachusetts General Hospital over a fen vear penix] for bemign
gstric ulcer were proved to have cancer '
There are four cntenia in which a simple ulcer

malignant ulcerations resemble bemgn ulct]rls
caliv

sualls differs from cancer of the
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stomach (a) complete destruction of an area of muscle corresponding in size roughh
to the floor of the ulcer (b) presence of a large area of dense fibreus and granulation
tissue 1n the floor of the leston {c) presence of endarteritis obliterans or thrombo

phlebatis n the surrounding vessels (d) fusion or closer approuimation of the muscu

laris mucosae and muscularis at the margin of the ulcer

A simple gastnic ulcer 1s seen to have a crater the floor of which 1s whitish and

the depth varmable being shallower i shghter or healing examples while the more
chronic ones show a deep crater The edge of the ulcer 1s usually clear cut or over
hanging except in heahing ulcers m which 1t 1s shelving The mucosa just outside
the edge 15 thickened and shows a heaped up appearance most noticeable m the
recurrent examples and m those which are undergomng mahgnant change From
this thichened edge folds of mucesa run radually oning to the tendency of cancer
scar tissue to adopt a radial formation

The dctive 1cute Ulcer Here there 1s penpheral reaction with edema elevation
and a band of hypererma The ulcer edges themselves honever remam sharp and
clear The base often cozes blood The crater seldom measures more than a centt
meter There 1s rarely more than one lesion present and then they tend to be grouped
So distinctive as its gross appearance 15 1ts quich development and quich healing

Active Chromac Llcer 'The crater 1s a prominent discrete lesion Its outhne is
usually aircular without irregulanty

Moutier™ wrote that most ulcers are oval therr long axis being erther parallel
or perpendicular to the axis of the lesser curvature the elongation being caused by
contractton of adjacent vessels 1n additron the ulcer 1s usually visualized obliquely
by the gastroscopist

The smooth gray yellow base is often clean and covered by a thin fibnn layer
but 1t may be obscured by mucus exudate debns or dark-oozing blood The edges
show a rather abrupt roll The entire circumference 1s sharp and discrete mdicatine
of 1ts bemgn nature Rarelv 1s there elevation of the edges There 1s no hyperema
of surrounding mucosa but rather the mucosal color 15 homogeneous to the edge
of the crater

(Schindler'® emphasized the fact that benign ulcers bleed from the crater s center
while malignant ones bleed from the edge )

Carcinoid ( trgentaffinoma) of the Stomack The carcinod 15 a tumor resembling
cancer histologically but not 1n behavtor Gossett and Masson'™ showed that char
actenstically the cells of such tumors contain ¢y toplasmic granules swhich reduce
sihver ammontum owude and suggested that the tumors anse from the Kultschitzhy
cells on the base of the glands of Lieberhuhn Because of the presence of the speafic
sihver granules the carcinoid tumors have also been called argentaffinoma

Gastnic Mucosa Biopsy The gastric mucosa biopsy tube ba<ed on the principle
of suction and introduced by Wood'™ ef al has made 1t possible to obtain excellent
full thichness mucosal specimens with certainty safety and ease and with the aid
of a gastroscope

It 15 contended that biopsies are possible only from hmted areas close to the
objective that 15 from the postertor wall which may not be representatne of pa
thology m other parts of the stomach

Technie Following throat anesthetization the biopsy tube 1s paseed 1n the seated
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patient and the stomach 1s draned through it as s usually done prior to gastroscopy
By gaugmng the depth of introduction and govermng direction of the tube's cutting
hole 1t has been found possible to select within a few centimeters (as cheched [ater
with the gastroscope) the biopsy area An issistant makes sudden suction with the
syringe and immediately indicates whether resistance 1s felt If it 15, the wire con
trolling the cutting cylinder 1s quickly pulled up a centimeter cutting off the piece
of mucosa which has been drawn through the hole on the side of the metal tube
The instrument 1s withdrawn and the specimen quichly placed m a fixatne After
the biopsy 1s taken the patient 1s placed n the left lateral position and gastroscopy
18 carried out

Sponge Technie Two methods are utilized to place sponges i a fasting stomach
The test 15 begun a little after 9 am  the patient having abstammed from food and
drink for the previous 15 hours

Method I Nine to 12 small preces of fine pore spectally prepared synthetic cella
lose sponges ((elfoam No 12) each 10 x 05 x 05 cm, are tied to the nether end
of a prece of No 3 white braided silh at intervals of 2 S centimeters The loner end
1s weighted with a small metal bulb such as the Rehfuss duodenal bulb

Method II I'wehve to 15 small pieces of sponge are tred at stmular intervals along
the brarded silh and then securelv wound 1n spirals along the lower part of a Lesin
stomach tube for a distance of 30 centimeters A small hole in the tube, 30 cm
above the lower end permits passage of the silk through the lumen and firm hga
ture of the two free ends prevents shpping The sponges string and tube are placed
momentarily 1n cold water before they are swallowed A marker 75 em above
the lower end indicates the approximate distance from the mcisor teeth to the
pylorus After the sponges have reached the stomach the pauent‘ls requisled‘ :0
he on the right side and the upper part of the abd 15 ged b
firm pressure The patient then turns on his back and massage s repeated Th;’
objective 15 to bring the sponges mnto close contact with the gastric mucosa and
with any ulceratnve surfaces which may be present The patient then sits erect
Castric juice 15 aspirated by syringe through the tube after which the tube and
sponges are withdrawn

Sponges brawded silk and adherent mucord particu
placed 1n a small bottle of 10 per cent formalin he mn

The sponge and 1ts absorbed contents are prepared for microscopy 1n the

ner of ather tissue

fate matter are immediately

GASTROE HOTOGRAPIY

Color Photography Through the Flexible Gastroscope Historrcal Note Iange

and Meltzung!®® described their attempt to photograph the nterior ;)lilhc‘i:ir:g:l

by introducing a small cumera there attached to a rubber tube Thc}[l 1 t[m o
Back Heipern and Porgest™ with the same 1dea in mind developed a

ment which resulted 1n the construction of the <o called gastro pho’!or reported
The first acceptable color pictures of the intenor of the stomach :}c{ccqmbmcd

by Henming, and Reithach!”™ These photographs were obtuned by the

use of the external camer1 and the ngid gastroscope
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Successful color photography was nest reported with this combimnation by Gul
zon! The pictures were tahen 1n dogs with gastnic fistula
The gastro photor consists of a <em: rigid rubber tube fitted at 1ts low er end with
a minute camera which instead of lenses has hight pin holes arranged verticallv
n pairs
The stomach 1s hrst thoroughly ingated with warm bicarbonate of soda solu
tion The are asy d before the e tion 1s undertaken
The exammation 1s conducted 1n the roentgen ray room and after the metalhic
nstrument has been passed its position n the stomach 1s noted under the screen
It can be manipulated to rest in am part of the stomach
After the exposures the instrument 1s withdrawn the films developed magmfied
and then evamined preferably stereoscoptcally
Photofiuorography Roach, Sloan and Morgan'® studied the advisabihity of quich
and easy diagnostic procedures for large segments of the population for gasinc
lestons
The conclusion was arrned at that photofluorography was the most practical
procedure
Patients over 10 years of age are now being exarmined m this manrer at the Johns
Hophins Hospital Statistical data ind cate that gastric mahgnancy wall be found
n 1 of every 700 men studied and in 1 of evern 1200 womren
The 70 mm Schmidt camera is used for photofluorography conducted without
extreme rrradiation of the patient This camera has a speed about five times greater
than others previously used m photofluorography High speed 1s brought about
by the use of a large sphenical mirror which reflects light from the fluoroscopic
screen directly on the photofluorographic film  Because the aperture of the murror
15 larger than that 1n the lens of the conventional refractor vanety the degree of
Iight brought to the film s greater than usual
The field covered by the photofluorographic screen 1s 15 inches square and the
mmage on the film 5> mm square Owing to the fact that the screen-camera distance
15 42 inches the camera cannot be mounted under a table Mounting the camera
above a table was considered hazardous The gnd and fluoroscopic screen (Pat
terson) variety E 2 are mounted directly below a horizontal roentgen ray table
Light from the screen 15 directed downward on a front surfaced Pandro mirror
whose surface 15 placed 4> degrees to the plane of the screen This murror re-directs
the fluorescent light nto the Schmudt camera whose long aws 1s parallel to that
of the roentgen rav table
The photofluorograph 1s ponered by a standard 200 ma four vake generator
operating at 9> Ky and controlled by a photoelectric automatic timer of conven
tional design Evposure times are of the order of 05 second A rotating anode tube
with a focal spot 1 5> mm square 15 used and tube-screen distance 15 36 inches
The imminent production of 2 new reflector vanets of camera said to be capable
of taking roentgenograms six times faster than previously possible mn fluoropho
tography was announced lately by the Fairchild Camera and Enstrument Corpora
ttion  The new camera may well provide the tool needed to stimulate further mass
survev work for cancer of the gastrc tract as it mav enable cancer chnics to make
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gastromtestinal surveys with the same speed as the present tuberculosts survey
mobnles which have done such a remarkable Job ™ The new camera designed for
fluorophotography of the thicker parts of the body, uses an extremely fast reflector
vanety optical system

Laboratory Data Laboratory data when evaluated in conjunction with climeal
ones are often helpful

Gastric Analysis The nformation obtuned 15 not m itself conclusively diag
nostic except In those evamples where malgnant cells are demonstrated 1n the
material withdrawn, however, when considered 1 conjunction with the history
chimcal examnation and the results of other methods of investigation, 1t gives
considerable assistance

(Achlorhydria or hypochlorhydna 1s found mn approimately 90 per cent of pr
tients suffering, from gastric cancer, using histamune as a stimulant to gastnc se
cretion )

Test Meals Several different meals have been used but the two mun vaneties
are (a) the Enald one hour meal, (b) the fractional meal

One Hour Meal This meal )s tahen i the early morming between eight and
mne o clock Nothing 1s taken bv mouth dunng the previous twelve hours The
test meal consists of one pmt of weak tea without sugar or mik and tno small
slices of toast (about two ounces) The patient takes the meal and i one hour
the Ewald tube 1s passed By lowening the external end of the tube the gastric con
tents are removed by syphonage and collected n a switable vessel (A Rehfuss
tube may be used nstead and the contents aspirated with a synnge )

I'ractional Meal The patient takes his usual meal the previous evenmng at about
eight o clock with a charcoal biscuit or two ounces of powdered charcoal at the
end of the meal Nothing 1s taken after tlus The following morning at eight or
nme o cloch he swallows the tube When 1t 15 1n posttion a record syringe of 20 ¢c
capacity 1s attached to the end of the tube and all of the fasting contents of the
stomach are aspirated and placed 1n a suttable recener and hept for examnation

When the stomach 1s empty the patient 15 gien a pint of warm gruel which 1s
prepared i the following manner two tablespoonfuls of fine breakfast oatmeal are
mixed with two pints of water and allowed to boil slowly until the volime 15 re
duced to a pint when 1t 15 strained through mushin When cool 1t 1s given 10 the
patient to drink It 1s swallowed with the tube still i position The time 15 noted
Luery fifteen minutes the syringe 15 attached to the tube and about 15 cc of gastne
contents or so much as can be obtamed short of this amount 15 aspirated and
transferred to a sertes of test tubes each bearning a label corresponding with the
time that the contents were withdrawn from the stomach At the end of two and
ane half hours (if matenal can still be aspirated) 1t should be completels with
drawn and 1ts volume noted The tube 1s then remosed by traction

(The stomach 1s normally empty 1n two and one half hours }

The contents of the stomach obtained by aspiration before the meal 1s taken 13
hnown as the resting yuice the exammation of which 15 of grent importance be

1t may vield valuable mformation
cu}::cmr)r:m)l :;g‘mmls with or without the admimstration of lum\mmc)‘l 'm:‘\]
confirm the diagnosis by revealing 2 combination of achlorhydrn with hugh tof
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acidity owng to organic acids but 1n some early examples the curve 15 withm nor
mal limts and occasionally 15 of the nising vanety with an excess of free HCI

Esammation of the fasting gastnc residuum 1s of particular sigmificance 1 the
diagnosss of gastric carcinoma with pylonc obstruction Often the guanity of the
overmght residuum 1s mereased >0 cubic centuneters If the obstruction 1s great
the amount of fasting content may be 1000 cc or more The amount of mucus 1s
escessive m many mstances Bile 1s often absent in severe obstruction

Bacterial flora usually shows some charactenstic features—Boas Oppler bacill
and leucocytes

Exfohated gastric epithehial cells may be numerous

The juice has an offensrve odor in cancer of the stomach Tt may contain blood
pus large amounts of mucus yeast cells Boas Oppler bacilh free HCl 15 usually
absent and the total acidity above 20

Neither Boas Oppler bacilli nor lactic acid 1s pathognomonic of cancer howeser
their presence usually denotes achlorhydria together with gastric stasis a combina
tion of findings seldom occasioned by a bemgn tumor

Lactic acid 15 a product of bactenial actnvity Small amounts may be present
whenever there 1s stagnation of gastnic contents with deficient HCl as in many
examples of diatation of the stomach and chronic gastnitis The presence of notable
amounts of the lactic acid (more than 0 1 per cent) 1» strongly suggestn e of gastric
cancer and 15 probably the most valuable laboratory sign m the disease

In cancer of the stomach the charactenstic finding 1s the absence of free HCI
together with the presence of blood 1n some or all the specimens This achlorhy dria
occurs 1n over >0 per cent of patients The presence of free HCl therefore does
not exclude a diagnosis of cancer while on the other hand the absence of free acid
1s not in 1tself diagnostic of malignant disease as 1t occurs in many other cond:
tions as well as m a small proportion of apparently healthy adults

The presence or absence of free hydrochlonic acid 1s dependent upon the degree
of gastnitis and the extent of the stomach wall imvolved by the growth Some degree
of gastnitis 15 always present While achlorhydna almost mvanably charactenzes
advanced conditions free hydrochloric aaid s frequently found in early conditions

The absence of HCln chronic gastritis sy philis of the stomach pernicious anemia
simple achlorhydric anemia and sometimes gallstones chronic appendicitis ar
thritis asthma ete 1s well known

Decrease of free HCl below 25 degrees (hypochlerhydna) occurs m some neuroses
chronic gastrits early cancer pellagra and most conditions associated with general
systemic depression Too low values are often ot d at the hirst 1on and
the patient s dread of the introduction of the tube probably mhbits secretion

Inmany mstances gastric acidity ts decreased before the appearance of gastric can
cer asshown by Mandred W Comfort Mavis and P Kelsey and Joseph Berkson'?

The majonity of patients 1 whom defimte ulcer-cancer can be proved gne a
relativels jong history of digestive disturbance corresponding to the eustence of
the mitial simple ulcer Whatever the level of gastric acidity shown in the test
meals performed duning this earher phase the onset of cancer changes 1n the ulcer
does not greatly alter 1t

The ongmal ulcer and therefore the ulcer-cancer do not usually miohe any
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gret part of the acd producing area of the gastric mucosa, and accordingly there
15 little or no tendency for the acid m the gastnc juice to fall

This 15 m strking contrast with the result usuallv obtamed m gastoic cancer
undergomng secondary ulceration With a much shorter history of digestive dis
turbance and a tendency to pyloric imvolvement this hind of patient usually shows
detinite changes m the test meal results as the condition advances The gastric
aadity gradually falls, often so far as complete achlorhydria Comncident with this
disappearance of free HCI, particularly if there 1s retention of food 1n the stomach,
aciduric baalh tend to develop freely with the production of lactic acrd It 15 m
this Aind of patient that we may expect to find the large volume of foul resting
Jurce which contams altered blood so characteristic of gastric cancer In true ulcer
cancer although the resting juice may contun altered blood a foul specimen of
very low or absent acidity 1s rarely found, unless the secondary carcinomatous
change has been far advanced before the patient 1s examined Persistent altered
blood 1n the resting juice of an ulrer patient whose earher test meal results have
indscated only intermuttent bleeding 1e, only during relapses should alwayvs be
assumed to be attnbutable to malignant change

Microscoptc Examimation of Gastrie Contents Little 15 to be seen under normal
conditions except great numbers of starch granules with occasional epithehal cells
yeast cells or bactena

Under pathologic conditions remnants of food from previous meals red blood
cells pus cells sarcinae and excessne numbers of veast cells and cancer cells 1
gastric cancer may be found

Numerous bactera are sometimes discovered especially i the absence of free
hydrochloric acid The Boas Oppler bacillus 1s the only one of speaial signficance
It occurs 1n the majonty of examples of gastric cancer and 1s rarehy found 1 other
conditions It belongs to the Bacillus ¥ bulgaricus group

Cylologic Exammation This 1s best accomplished when other diagnostic means
remain mconclusive ¢ exclude

A negative cytologic diagnosts 15 of little sigmficance because 1t daes not exd
the possibility of cancer A positive diagnosis 15 significant

Limations Gastric cancer 1s difficult to discoyver i smears unless one uses techmics
that almost amount to biopsies Gastric Juice digests exfoliated cells and these {c\;rcl
when undigested rarely show charactenstic changes Then, agam many 01 rtng
growths are intra mural and do not exfoliate others are composed of sl;,m:f i
cells which are charactenstic enough if they are discoverable in smears {So far
the lower alimentary tract 1s concerned the results are better )

Vaterials Required
(a) Tevin tube with a few additional openings cut lateraliy
{b) Iifty cc syringe
{¢) Salme solution
(d) Centrifuge tubes
(e) Shdes
{§) Twatnes
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Technic
The tube 1s measured and marked
Patient prone
‘Tube passed either by way of nose or mouth
Stomach aspirated and matenial obtained placed in container
Salme solution (100 cc ) placed in stomach through tube
Repeated washings of stomach with these solutions
Patient massaged laterally in vartous positions namely prone supine,
sitting
Stomach again aspirated and materal placed in second contaimer
Gastric washings now transferred directly to shdes and fixed

Papanicolacu and Cooper'™ described the technic of obtaming specimens by
emptying the stomach with an ordmary Levine tube An equal volume of 95 per
cent alcohol 1s immediately added to the aspirated specimen

The gastric juice 15 mixed so soon as 1t 1s obtamed with an equal amount of 9>
per cent alcohol

It 15 centnfuged wathout delar for 20 minutes at medium speed The excessise
fluid 15 poured offi The sedument 1s spread evenly on shdes coated with a film of
Mayers albumen When the edge of the smear begins to show dryness shdes are
1mmersed 1n mixture of equal parts of 9> per cent alcohol and ether

The shdes are fixed m alcohol-ether mixture for 20 mnutes or longer Smears may
be left in this mixture until ready to stamn

The staining procedure 15 as follons

After fixation m alcohol ether the smears are washed m 80 70 and >0 per cent
alcohols and distilled water stained in Harris hematoxylin diluted with an equal
amount of distilled water for two to four mmnutes washed in distilled water, and then
in running tap water for ten minutes rinsed in distilled water and run up through
50 70 80 and 9> per cent alcohols stamned OG 6 (counter stam) for one half minute
washed 1 95 per cent alcohol (two changes) staned 1 EA 36 (counter stained)
for one minute (full strength or diluted) washed m 95 per cent alcoho!l (three
changes) dehydrated m absolute alcohol cleared 1n x3lol and mounted with cover
slips

O T

-3

The starming techmic 15 similar to that used in vaginal and other smears The cytology
of the gastric fluid 15 umique m that many of the cells are dunved from other organs The
rdentification of cancer cells 1s facilitated by their abnormal traits the most characteristic
of which molve the nucler These are nuclear enlargements out of proportion to the size of
the ceils mitotic actnation unequal fragmentation hvperchromatia and large and atypical
nucler The form and size of the cancer cells and the structure of their cvtoplasm how con
siderable vanations depending upon their variety and ongin In adenocarcinomas the cells
are more rounded and recemble adenocarainoma cells from other organs Cancer el
may appear singh or 1n clusters 1

Pamco Papanicolaou and Cooper' devised and tested an mgemous mflatable
abrasive balloon to obtain better diagnostic matenal (hg 49)
According to these investigators

The apparatus const ts of a standard 16 French double lumen tube 100 cm 1n length
with marhings at 45> 60 and 7> centimeters Ore lumen designated the aspirator s c:m
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nected proximally to a syringe and distally to a patent sihver plated bucket The other
lumen designated the agitator 1s connected proximally to an mflating bulb and distally to
an 1nflatable balloon

The balloon 15 made of a condom opened at both ends To the external surface are tied
by stgle slipped bowknots approximately 250 picces of untreated braded silk arranged 1n
a regular pattern about 3 mm apart and cut to leave ends about 2 mm long, The ends of
the balloon are fived to the tube by sik ties about § em apart When the batloon 15 unin

B Diagram of the atrasie
Fig 49 —A Inflatable abrasive gastne balloon apparatus

balloon apparatus (Courtesy Drs 1 G Pamco C N Papamcalaou W A Cooper New
York City and the Journal of the American Medical Association }

flated 1t collapses on the sides of the tube when it 15 inflated with 175 cc of air 1t mea ures
10 by 5 centimeters
na

The authors advise that the patient be properly prepared by placing him o "

Iiqud dret the day before the tests and carrying out gastric aspirition the
before
Techmc

1 Dentures removed

2 Mouth cleansed ot

3 Deflated balloon moistened in Ringer s solution e

4 Balloon passed by way of the mouth with assistance of small sips of
solution X

$ DBalloon passed into stomach as the patient 15 nstructed ‘to su:ll‘r:;m! and

6 When tube 1s past the 60 cm mark the gastnc residue asp

dispensed wath
Balloon then inflated by 75 to 100 cc of air o e
Tube and balloon withdrann somewhat to an extent

uce censition aof

»

vomiting
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=3

Under screeming reactive peristalsis noted carrying inflated balloon toward
pylorus
10 Balloon deflated there so that 1t may project mnto the pyloric canal
11 Gradual mffation of balloon 1n the pyloric canal forces balloon to pass
back wnto antrum
12 Balloon regressed toward cardia
13 Step repeated @ number of times over period of an hour carry ing the brushes
over the entire gastric mucosa
14 Continual non foraible suction aspirator heeps gastric juice from accumu
lating
15 Balloon finally deflated and withdrawn
16 Tt 1s soaked 1n Ringer s solution
17 Fragments of tissue on silk brushes removed by cupped forceps
18 Matenal placed on shdes prepared with a thin film of albumin
19 Shides placed 1 ether alcohol fixatine
20 Entire balloon then replaced in Ringer s solution and shaken until all residual
cells are detached mto the medum
21 Specimens centrifuged for thirty minutes at 1500 revolutions per minute
22 Supernatant flud decanted
23 Sediment covered with 95 per cent alcohol
24 Smears made
25 One shide stained by EA 65 modification as m diagnosis of pregnancy ac
cording to Papanicolaou
26 Three shides stamed by methods still under study and as y et unpublished
The authors reported that the gastric cytologic study n 70 patients was coufirmed
mn 33
(Malignant cells have several features in common They stain more deeply than
do normal cells owing to%he fact that the nucler have a greater affinitv for hema
toxyhin There are a greater number of degenerating cells than in normal tissues }
nother Gastric 1§ ashings Techme One technic in cytodagnosts utilizing gastric
washings 1s carried out as follows
Introduction of 30 to 60 cc of normal saline into a fasting stomach or following
the multiple aspirations of an alcohol | meal as 1 by Richardson 13
He fixes the washings immedately 1n an equal volume of 10 per cent formalin This
1s followed by addition of a saturated aqueous solution of preric acid
The material was filtered slowly dehsdrated and then handled as tissue Sections
stamed with a hematonvhn eosin and Orange G were studied from three different
portions of the paraffin block
Screen Test for Malignancs The Black test as a screen test for malignancy was
discussed by N\adler and Gordon ™ They believe 1t provides a saluable test for
cancer
From 8 to 10 cc of whole blood 1s placed i brown bottles contasung one drop of
saturated sodium oxalate solutton Samples are centnfuged and 1 cc of plasma 1s
placed 1n each of two test tubes To the tirst 15 added 02 cc of 0 1 per cent of meth
‘lene blue solution to the second 02 cc of 01 per cent brillant cresy! blue The
tubes are then placed 1n botling water The methylene blue container 1s obseried

<
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until the color disappears The time 15 noted Less than eleven munutes 15 considered
normal ¢leven minutes or more mndicites cancer
The cresyl blue specimen 1s boiled for ten minutes, then removed and the color
noted Gravish tan 1s negative, lavendar positive Results are doubtful 1f favender
1s not clear and methy lene blue f> decolorized 1n exght and a haf to elesen minutes
Of 1513 patients without Anown malignancy 1194 or 79 per cent had negatne
fesults Cancer was indicated n 187 or 75 & per cent of 247 proved cancers
Several tests for cancer are based upon changes i the plasma proteins The Bolen
blood cell clumping appears to be positive m 2 large majonty of patients suffenng
from cancer ¥ A finger tip puncture 1> made The blood 15 placed on a glass shde
and allowed to dry on a level surface When dry the blood from a healthy person
appears homogeneous with central clumping of cells If cancer 1s present a lace
curtain hhe pattern becomes visible after drving
The Modfied W right Stan Shu Chu Shen and Homburger't® described a pro
cedure for the preservation of cellular structure and the rapid detection of cancer
cells m ewudates by means of a modited Wrght stam Abovt 200 ¢ of reshly
drawn effusion flud 15 defibrinated i an Erlenmeyer flash contaiming 40 glss
heads About 20 cc of defibnnated fluid 15 placed m each of two test tubes (3§ by
234 1nches) and centnifuged at 3000 revolutions per mmute The supernatant 1s
pipetted off and discarded The precipitate 1s then resuspended by gentle agitation
n 2 to 3 cc of homologous serum or serum previously adsorbed by red cells of groups
A and B This suspension 15 allowed to stand at room temperature for tLn minutes
1t 1s then transferred to a smaller test tube (34 by 4 inches) and spun once more
for five to ten munutes at 3000 revolutions per mmute The supernatant is agyn
withdrann and discarded, except for a small amount of serum that 15 alloed to
remain A drop of the precipitate 1s taken from the top layer of the sediment aod
placed on cover shps After drying the smears (preferably 3 to 6) are covered with
Wright stam to which an equal amount of phosphate buffer of pH 64 15 added
after five minutes This 15 Jeft for another five minutes The smears are then washed
dried and mounted on a shde for mucroscopic study
The novators of this technic mantain that it 15 superior to that of Papanicolaau
Blood Framunation TS reveals anemna to a greater or less extent, asually of 2
secondary vanety
(Morley states that permcious anemm 35 hardly ever associated with gastric
cancer however it may be concutrent )
Shight leukocy tosis 15 not uncommon
Owing to absence of ntrnsic gastric factor there 15 megalocy tic anemia 1t may
thus resemble pernicioys anemia
Blood tn the Gastrsc Juice The benzidine test 1s the most commonly employed
for the detection of blaod 1n the gastric contents ot
In the presence of HCI the red cells are hemoly zed the hemoglobin being conver o
mto 1aid hematin which 1< dark brawn
Examtnation of I eces Examination of the feces for occult bload 1s usurlly P"““‘;c
and 15 then of valye 1n doubtful mstances in the latter persistence of blood in ‘4
stoals after strict dieting and rest i bed for a wech or tno is suffictent ynstification
for an exploratory operation
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The stool may have 1 charactenstic tarry appearance

The chemical test 1s performed as follows

The patient’s diet must hasve been free from red meat for three days before the
test A piece of feces as big as a large bean 1s mixed 1n a large test tube with water
To this 1s added rather more than an equal volume of glacial aceticacd After mixing
well the hematin 15 extracted by adding ether again rather more than the total
volume of water and acid The tube 1s now thoroughly shahen and more water
added The ether separates above and may be decanted off To this extract are
added two or three drops of tincture of gualacum and a httle ozonic ether Blue
at the junction of the hquids tndicates a positive result As a confirmatory test
the ether extract may be exammned spectroscopically

The chemical tests give no clue as to the source of the bleeding but the spectro
scopic test may help the presence of hematoporphyrin indicating as a rule that
bleeding 15 from the upper parts of the altmentary tract Negative tests are strong
evidence aganst cancer of the stomach

In gastric syphilis occult blood 15 usually present in the stools while m chrome
gastnitis 1t 1s usually absent

The chief value of the test 1s m exclusion Many factors lead to a positive result
the value of a negative test 1s of much greater sigmficance

In the case of chronic gastric ulcer if at the end of one month s strict medical
treatment fecal blood 1s still present 1n undimimshed amount operation should be
advised without further delay

Resunme
Differential Diagnosis of Gastric Cancer

Hstory Symploms and Signs

1 A long history 15 more hhely to indicate a gastric ulcer a short one cancer

2 The short duration of symptoms even where the growth 1s extensn e (and often
inoperable) 1s among the most discouraging features of the disease

3 Almost any symptom referable to the abdomen may have 1ts ongm m cancer
of the stomach

4 A change in time relations or character of ulcer pam 15 significant

> Loss of weight weakness and rather severe anemia are presumptue of gastric
cancer Anacidity favors the diagnosis of cancer and hyperacidity ulcer

6 Retention with evidence of stagnation 1s more common m malignancy

+ Hematemesis 1t must be hept in mind may occur m (a) peptic ulcer (b)
vanices of the h stomach or duod (c) mtestinal operations (d)
ingestion of caustic substances (e) carcmoma sarcoma or polyps of the stomach
(f) rupture of the stomach (g) passne congestion (h) yellow fever or malaria
(1) chromic alcoholism (3) ruptured aneurysm (k) hemophilia (1) leuhemnas (m)
tuberculosis (n) purpuras (o) portal obstruction (p) muscellaneous—nephritis
post surgical bleeding jaundice svphilis

Cancer Sute

1 The site of the growth 15 an important factor in diagnosis however a growth
of the body of the stomach may reach a large size before producing symptoms while
one at the pn loric end may produce symptoms of py loric ohstruction relaty ely early
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2 The site and degree of invaston appear to bear no propertional relationship to
acuity of chnical symptoms

3 Dragnosis 1s difficult 1n the insidious s anety of cancer because of the vagueness
of early symptoms Growths found anywhere 1 the body of the stomich—on the
lesser curvature i the greater curvature, on the anterior or posterior wall m the
fundus (in fact, i any part of the stomach except the pyloric vestibule the prlonic
canal and mn contiguity with the cardiac onifice) are commonly msidious They may
not give nise to significant symptoms until the disease 15 extensie

4 When the cancer 1s situated in the pars carcha 1t may be observed fluoro
scopically that the left leaf of the diaphragm s elevated and its excursion dimmshed
The growth may then be visible as a shadow n the transradiant gas bubble as an
wrregularity of the normally rounded and symmetric dome, and as alterations of its
mternal rehef pattern (These signs are best elicited wath the patient standing for
they are likely to be effaced m the Trendelenburg position formerly adsocated)

5 By pressure on the lower part of the filled stomach the mucosa of the cardi
can be limned with barium and thus mspected advantageously Margmal uregulanty
owing to carcinoma occurs more often on the mnternal border of the dome The apex
of the heart at times casts a shadow over the gas bubble but the regular outline
and pulsation of the shadow ndicates 1ts origm

6 A pylonc tumor must be distinguished from an enlarged gallbladder

7 Cancer ansing from the body of the stomach 15 usually Jess mobile than 2
pyloric growth In etther case the direction of local spread tends to be uprnard through
the stomach wall towards the cardra 'mation of the body of the stomach to am
adjacent or contiguous structures m an advanced stage of the disease may mut or
prevent movement Large irregular masses may be palpated in the ahdomen owing
to direct infiltration of the omentum, mesentery and Iymphatic glinds

8 Some leahage wto the peritoneum from a stmple gastnic ulcer may produce an
nflammatory mass (perigastnitis) which closely simulates & tumor of the stomach
As a rule the mass 1s less firm and less movable owing to early trxation by tender
tnflammatory adhesions A sumple ulcer does not commonly produce an abdominal
tumor
0 Normally the transverse colon s situated below the stomach but oculswmll\|
1t hies at a hgher level posterior ta the stomach and when the colon is ‘hsttndt:
with gas or intestinal contents 1t may produce pressure Symptoms spastic lmcs
tractures tnd even resemble a filling defect on the stomach Simular abnorma mﬂr
in the appearance of the stomach may be produced by a distended spleme flexute
descendiny, colon

10 Spastic contraction of the antrum and pre py
differentiated from gastric cancer

11 In pyloric obstruction there will be no bile in the s
Usualy vomuting tn this condition only occurs occastona
and often the vomt contamns undgested food of several days retention fesions

12 Rurkhn mcludes gastrospasm and various extrinsic conthtions nmo;g caneer
to be diffcrentiated from cancer and states that the deformity produced |\n'm:xm‘
1s persistent as to site and configueation nathstands m'xmpullwo:\’::;"m e
unchanged at subsequent examinitions while distortions caused by 8

none of these qualities

lotic aren 1t times must be

omtt, but food 18 vomited
Hy once every fen days
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1 GASTRIC CANCER

In ibromatosts, which 1s considered to be a pthologic entity, n extreme fibrous
thickening of the submucos occurs, often n association with a chronic gastne
ulcer Attentton has been directed to tumor like appearance of redundant gastne
mucosa and the production of ‘filling defects’ m the pvlonc and duodenal areas
caused by the prolapse of mucosa through the pylorus In recent years many authors
have emphasized the striking sumilanty roentgenologically and gastroscopicalh
between giant hypertrophic gastritis and cancer of the stomach Unusually lirge
gastnic rugae stimulating cancer of the stomach are to be differentinted The sig
mificant features are mamtenance of weight, absence of occult blood from the fece
and the demonstration of soft pliable folds, decreasing m size with dimnution of
penstalsis or wath msuflation of air

Indirect Signs of Gastric Ulcer

(1) Gastrospasm—this 1s the o indirect roentgenographic sign of
gastric ulcer It 1s exther aircumscribed or regionary

(2) Assocrated gastntis

(3) Abnormahties n size, tone, penstalsis and rate of emptyng

(4) Localized tenderness on pressure

The charactenstic ssgn of a gastnc vlcer consists of the demonstration of the
ulcer crater—the niche” of Haudeh It conssts of a protrusion of the barum
shadow from the lesser curve The ulcer may be seen on the anterior or posterior
wall When the stomach 1s filled with barium cream and the patient 15 erect, the

rater 1s seen I1n profile and may be multifariously observed depending on its size
depth and 1ctivity

In an actrve chronic ulcer the crater, filled with banum appears to be deep il
often with a rather narrow nech and an everted margin .

A healing chromic ulcer reveals (a) the ulcer 1s shallow and wide 2t the necl
(b) the ulcer his somewhat a \ shape

Ulcers at Special Sites N rado
Pilorus The ulcer here 1s anatomically conditioned and consequently ra

T
graphic features are different from those m other parts of the stomach Th\c ullz i
partly enclosed 1n a muscular ning dexelops relativels hittle mucosal edem? (;l(:mt'l
crater 1s commonly seen 1f there 1s one 1t 1s to be observed 1s rither sma!

shallow .
Tundus An ulcer here 1s uncommon and difficult of direct demonstration t

requires fluoroscopy
c(‘fnrdm At thepmrdn narrow protuberances of gistric mucosa m1y be w‘(;r;‘::
the lowermost part of the esophagus and at times, ulcerition W ithin ;hm;m’; -
this takes place spastic and cicatnicial contricture of the esophagus abo
take place The ulcer then 1s apparently in the lover esophagus rce of am
Microscopic Appearances On microscopic examumtion the appeart
ulcer also varies according to whether it 1s active or healing tration of the
In the active stage there 1s a considerable degree of edems Ilﬂ i "?([Lmzmn "
base and margin with leucocytes and evidence of an mcrerses }sz:; T e
fibroblasts The margins of the ulcer are seen curling over tm\l'lr( 1!chc ol
musculr coats are entireh breached and the granulition tiasue Anng

the crater shows engorgement with blood
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When healing 1s in progress, owing to contraction which takes place m the scar
tissue the size of the ulcer 15 diminished and there 1s up turning of the breached
muscle ends The purulent exudate which covers the floor of the ulcer s absorbed
the granulation tissue assumes a fresh healthy and actie appearance There 15
subsidence m the venous and lymphatic engorgement around the margms leading
to a flattening of the mucous membrane which creeps across the now rejuvenated
ulcer bed

According to Schindler and Arndal'” the signs n favor of benign ulcer are

Pesfectly sharp edge without a surrounding wall
No infiltration of the mucosa
Hemorthages and pigment spots Iving mn a normal mucosal localized gastnc
purpura
Henning s signs—arch shaped distortion of the angulus
Hour glass fold
Converging folds
The signs which are not proof of benign ulcer are
1 Normal mucosa distant from the ulcer
2 Uniform color of the wall and the surrounding mucosa
3 Mucosal istands within the ulcer
Signs 1n favor of malignant alcer are
1 Lumiting wall on one stde and blending wfiltration on the other side
2 Large tumor nodules and masses i the surroundings
3 Irregular ndges or nodes within the ulcer floor
4 Duffusc infiltration of the whole stomach even wathout visualization
3> Whte crystal hhe floating matenal of the ulcer floor
6 Location in the antrum close to the greater cury zture
7 Visible ulcer 1n the pylorus
8 Bleeding at the edge
9 Dark color of the wall and pale surroundings
10 Bleeding edge
11 Ulceration m the walls surrounding the ulcer
The gastroscopic 1gns which are ot proof of malignant ulceration are
1 Large size
Atrophic gastutis
Infiltration of the mucosa about the ulcer
Callous or edematous wall
Ragged edge
Hill Iike clevated area
Necrotic materal on the ulcer floor
Regular nodes on the floor

[

EI

0O e W

Certain ulcerating gastric cancers may present the features of peptic ulcer This
characteristic structure 1s attributed to peptic digestion of the cancer and adjacent
tissues In such ulcers there may be notable or even complete repair of the tissue
defect The scar of the ulcer may be covered by neoplastic mucosa or by a layer of
epithelium perfectly normal in appearance

The following are the pomts n favor of malignancy

{1) Araised wrregular edge

(2) An uneven base contamning blood and necrotic tissue

(3) Trregulanty or nodularity of the converging folds

() Raising of the whole ulcer above the surrounding mucosa
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Dyfferential Diagnosis of Peptic Uleer and Gasire Cancer
Stgns, Svmptoms and Laboratory Data

Pephc
Young adults as a rule

Usunlly on lesser curve distant from J38
lorus

Lsually 2 em or less

Rarely a tumor

Hemu pheric and sharply defined

Rugae converge corona and halo 1if <ecn
en face

Perstalsis tend to be active

Motor function fair or mereased

Pylorus spastic if anv change the normal

Heals

Roentgunographic and  gastroscopic ev1
dence

Syvmptoms of mdigestion sometimes shght

Pain paroxysmal strictly localized <ore
ness to touch 1n epigastrium sometimes
panful spot over lower dorsal vertebrae

Pain n epigastrium transiently

Tenderness present

Intermussion of pain of considerable length

No edema

\omiting may or may not oceur

Profuse hemorrhage common from stom
ach controllable more readily by dret
and other treatment than 1n gastnc
cancer

Constipation  usually intermuttent occult
or obvious blood i feces diarrher ex
ceptional

No fever

Loss of weight pallor and debility only of
preceded by hemorrhage or dieting
No enlargement of pertpheral glands

HCI 1n excess m stomach contents
o lactic or fatty acid after Boas test meal
Duration uncertain

Gasiric Canter

Tiderls pcson as a rule rare under thirts
years of age

Usually near pylorus on les er curve those
on greater curve always mahignant

Usually more than 2§ em

Tumor may be palpable

Comical or irregular poorly defined me
niscus ¢ ffect common -

Rugae mterrupted withaut convergence

Often dimimshed or abscnt

Motor disturbances

Tends to gapt

Enlarges or remains static transicntly

Roentgenograms show deftct gastro copy
may reyeal growth

Suvere symptoms of mdigestion anorcuit
especially for meats

Pun frequently radiating may be nder
able to shoulder head and back often
parovysmal not infrequently severe

Pain commonly aggravated by food

Tenderness absent

Pain rarcdy remuts for ans length of tme

Ldema of ankles common

Vomiting frequent sy mptom

Hemorrhage not very severe but frequently
causes  coffee ground  vomutus  Con
stant bleeding m small amounts mort
frequent than vialent hemorthage

Constipation may alternate with diarrhea
Occult blood 1 stools relativels constant

Occastonally slight fever of septic sanety
sometimes sul !

Progressne loss of weight debiity €1
chexta

I'nlargement of punpherl glands et
cially supra clvicular

No HCl or low vlues

Lactic acid present after Boas test weid

Average duration one to onc and @ hall
years without operitron may be horter
but scidom Janger

Resumé of Differential Diagnosis of Benign and Malignant Gastric Ulcers

(1) \ge ot of great diagnostic value
(2) Duration A lony, history 15 saud to favor
nant but cancer may develop in a patient with chrom

benign ulcer and 1 short one maliy,
¢ distress of other ongn and

won
comversely bemign ulcer frequently gives 4 hustory of anly a few month s durat



DIAGN\OSIS AND DIFFERENTIAL DIAG\OSIS 147

{(3) Penodicsty 1€ the same distress has recurred at intenvals for several years
the probability of a bemign lesion 1s greatly enhanced but malignant lesions 1if very
slow growing may display asvmptomatic periods Bemign ulcer on the other hand
may give no history of periodicity

(4) Relationship of the distress to meal taking with relief after taking food or
alkah or followng emes:s 1s of no differential value for 1t 1s frequentls encountered
1n cancer as well as 1 bemgn ulcer

{5} A change m the nature of the distress 1s often of considerable importance but
this eccurs 11 both lestons

(6) Loss of appetite loss of neight loss of strength coffee ground emests melena
and anem:a may occur in both conditions

(7) Gastnic analysis A diagnesis of chrome bemign ulcer 1s nof acceptable 1n the
presence of continued proved (hstamune) achlorhydna Cancer may occur on the
other hand i the presence of normal acid values Large numbers of Boas Oppler
bacilli are not seen 1n bemgn ulcer

{8) Stool analysis The continued absence of occult blood from the stool strongly
denotes (but not posttively) a benign ulcer whereas the continued presence of occult
blood after two or three weeks of treatment speaks equally strongly for cancer

© R y festation

(a) Ulcers of the greater curvature are almost always mahgnant

(b) Ulcers of the prepylonic or antral area likely to be malignant but many of
them are not Pathologically the antrum 1s the favonite site for the develop-
ment of cancer

(c) Size 1s of little practical value 1n the differentiation

{d) Benign ulcers usually give the appearance of extending beyond the normal
confines of the gastric lumen whereas carcinomatous craters do not Ex
ceptions however are not infrequent

{e) Tumefaction appearing as a halo about an ulcer crater may often be seen
by the use of manual pressure in both benign and mahgnant lesions

(f) The meniscus sign of Carman!" consisting of an ulcer crater located
beneath the level of the lesser curvature and demarcated by a zone of
tumefaction appearing as a halo almost invariably denotes cancer

(g) In bemgn ulcer the adjacent mucosal pattern 1s usually smooth except for
folds radmating to the lesion Such radiating folds can also be seen 1n cancer
but they are usvally less numerous Parallel folds ending abrupthy at the
margin of the lesion are strongly suggestive of malignancy In neoplasm
the mucosal pattern about the crater may be coarsely nodular

(h) Bentgn craters are usually smooth or shghtly regular malignant craters
are often so but strihingly wregular or ragged craters are almost always
malgnant the irregulanty being caused by the nodules about the margins

() Under adequate therapy the bemgn ulcer crater diminishes rapdly in size

10 Gastroscopic appearances The benign ulcer i1s usually craterlide rarely
shallow
Spastic contraction of the antrum or of the prepylonic area mav require dif
ferentiation from cancer This ts equally true of large gastric rugae




CHAPTER VIII

Presurgical Preparation

The presurgical preparation of a patient afflicted with gastric cancer, 18 divisible
mto the psychologic and the physiologic

Psycnonogic Preparation

“In the treatment of the sich, cheerfulness on the part of the physician 1s 1bso
lutely essential It behooves the wise phystian to inspire the sich patient wath hope
of recovery even though he himself feels doubtful of such a fortunate event ’

This teaching of Rhazes (AD 850~923) should be hept m mund above all, in the
imtial presurgical preparation of the patient

The psychic effects on him are manifested by fear, anxtety, msomma, depression
and irnitability The patient’s human environment includes a number of persons—
relatines fellow patients, physictan and nurses—all of whom may react not only on
him but upon each other 1n regard to him

Hazhtt once said Al things but our disorder and 1ts cure seem less than nothing
and vamty ’

The surgeon 1 a parental role assumes responsibiltty He should mstil confidence
and imply that there 1s 1 probability of recovery

Older patients especially men are iess emotional about their diseise than women
When the stage of resignation 1s rexched the patient accepts any treatment cirned
out
Anvety and fear concermn,, the antiipated surgery can be allayed by the use of
seconal (1!, gramn) before aperation or pentobarbital sodtum, 1 to 2 grams intra
venously

ParrrarnvF TReATVRNT

Until the end of the 1930 s only pallntne treatment was given for gastnic cancer
with 100 per cent mortality within one or two years The palliation toak the !on;-)
of either mding swallowing by peniodic dilatation of the esophagerl growth with
bougies or the msertion of 1 food channel nithin the growth or a fina) g,mstrec(m!\\r

In examples of inoperable cancer of the lower esophagus and cardir one or more ©
five paliatine methods are mn vse nimely

(a) Dilatation 1lone
(b) Kadmum bougie
(c) Deep roentgen ray therapy
(d) Souttar s tubes

(e) Rehef of pan .
About 80 per cent of patients with gastric cancer are beyond hope of cure l;‘ (:‘l:m
gery when they first consult a surgeon Many other forms of treatment 1nclu
wradition hase therefore been tned i the past but without notable success
150



PRESURGICAL PREPARATION 151

Some growths especially if they imvolve a great length of esophagus can be treated
by a regular dilatation under esophagoscopy The dilatations are repeated at monthly
mtenvals After dilatation an attempt can be made to bar the neoplasm from obstruct
g the lumen by nserting a radium bougie contaimng 8¢ mg radum for 22 hours
This 1s gumded nto the iy olved area under fluoroscopic screening control The radium
treatment may be combined with a course of deep roentgen ray therapy up to 3000 r

If dysphaga returns either from recurrence or from cicatrization after deep roent
gen ray therapy and the patient s condition has worsened 2 Souttar s tube may be
mserted The gravely 1ll patient 1s thereby enabled to swallow fluids and semi sohids
The tube can be easily cleansed by dnnhmng soda water Roentgen ray control of the
tube 1s important because some tend to shp and sometimes appear 1n the rectum

External rradiation 1s ineffectiv e because of the deep situation of the gastric growth
and 1ts close relation to other wital organs both factors tend to bar adequate tumor
dosage It 15 also meffective owmng to the high but vanable radioresistance of
gastric cancer cells Livingston and Pack! ! wrote that most patients do not survive
long enough to benefit from prolonged external irradiation alone because of their

eventual profound malnutrnition
At the beginming of the century radium was believed to be a miracle substance
mn the field of cancer treatment

Implanted radium or any other radioactive substance has the clear advantage
over deep roentgen ray therapy in that it gies the maximum dose of 1omzing radia
tion mside the cancer and the crrcumjacent tissues receive less

Radiotherapy had and still has value in the treatment of squamous celled tumors,
particularly in the cervical esophagus The difficulties in irradrating the mtrathoracic
tumors have encouraged attempts to implant radium needles or radon seeds through
the esophagoscope or to introduce them on intra-esophageal carrers however these
methods have so far proved not only meffectsve but dangerous

Prrysicar PREPARATION

Introduction Presurgically the patient must be studied to determine
(a) Presence or absence of obstruction
(&) Swte of mydranon {The mmportance of sodmm m water balance 15 fully
appreciated today The bodily functional adjustments to imbalance of water
—or electrolytes—are closely related to sodm metabolism )
(©) Flectrolyte balance
(d) Body stores of protein (Patients whose blood protem levels are less than
65 mg per 100 cc are likely to have a delayed comalescence )
() Total daily caloric intahe
(f) Vitamun mtake especially of vitamn C (Patients with levels of less than
07 of this vitamin per 100 cc of blood are not considered good surgical
nishs )
(g) Presence or absence of anemia
The objectrves of presurgical preparation are as follows
(2) To overcome dehydration
(b) To overcome toremia
() To obviate so far as possible nutntional faults



152 GASTRIC CANCER

(d) To overcome anemia
(e} To check bactenal activity
(f) To relieve distenston, atony and congestion of the stomach
The patient 15 prepared but not confined to bed During the presurgical peniod he
1s given a high calorie fluid and semsold diet with vitamuns If there 1s no obstruc
tion the diet 1s usually well borne, 1f there 15 difficulty 1n swallow ing the stricture 1s
dilated by means of bougies through an esophagoscope Sohd food 1s not given for
two presurgical weeks i order to reduce stagnation of food debris and sepsts The
esophagus 1s washed postprandially with a drink of water or sode water
Treatment of course vares according to the general state of the patient, the local
condition of the growth and the surgeon s expenience
The mouth, gums and teeth have to be examined and treatment begun according
to the condition discovered and the physical state of the patient Dental sepsis, 1t
must be emphasized, favors the development of post tnesthesia respiratory comph
cations however, conservative treatment 1s 1n order regarding extractions in those
who have difficulty 1n swallowmng
The importance of good mouth hygiene at the time of esophageal and gastnic sur
gery has been appreciated for many years Infection of the gums increases the hazard,
as already stated of pulmonary complications and 1s usually associated with an un
favorable bacteral flora in the esophagus The extent of dental work to be done prior
to surgical intervention 1s a matter of judgment
A mouth wash preferably of 25 per cent zinc perovide should be ordered
A thorough physical and clinical examnation 1s carnied out with the object of
evaluating with the aid of roentgenography and electrocardiography, associated
physical abnormalities of the heart, lungs hidnevs and other pathologic states
Next 1n sequence of chnical Investigation are the varous deficiencies caused by
the gastric cancer namely blood conditions the state of water balance and nutn
tion inally the local condition within the stomich and esophagus receives proper
presurgical attention £ water
Dehydration may result from (1) deprivation of fluids (b) excessive loss of w X
which may result from persistent voruting prolonged diarrheas or the ctcrelllod
of large quntities of unne or sweat especially when accompanied by 2 restrctet

water intake
{aig
The surgeon anticipates and presents disturbances of water bahnce ortreats th

arance so early as possible
"‘sznous dehy (lmzlon lr:egms shen water deficit amounts to about 88 pcxl' ocn!s z:
the total body water thatis 5 8 per cent of the total body weight If chneal signt o
this conditton are alretds present an mount equal to 6 per cent of the body f“mil
should therefore be added to the other water requirements for the first (h]))o ]l,r:(cd
ment On making, adequate allowance for all factors 1t 15 found that |lhc del ?),(c P
surgical patient often requires from si¥ to nine hiters of fluwd 1 dry dunng

wo of treatment
da"l':cr :l:mc'\l evaluation of the state of hydration 1s deternuned by the :’):::1”;.)\(;:‘
weight gam or Joss by the physical examination—bods temperiture
tion tongue mucous membrane heart rate and blood pressure
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For estimating the state of hydration of sertously 11l surgical patients Drew efal ™™
recommended the use of the following three tests
1 Hematoent determmation of the proportion of cells to plasma i venous blood
2 The speaific gravity of the plasma
3 'The protemn concentration of the plasma as calculated from the speaific gravity
of the plasma
Hematocrit the normal values are Males 46 per cent cells range 42 to 50 per
cent Women 41 per cent cells range 39 to 43 per cent
Blood specific gravity males 10566 daily range 00033
Blood specific gravity women 10533 daily range 00033
Plasma specific gravity 10 270 daily range 00033
Plasma proten 70 Gms per 100 cc range >9 to 79 Gms per 100 cubic cents
meters
Nursing notes concermng water mtake and output are of pnimary importance
Qutput should include not only a record of all measurable flud losses but also notes
of observations on less obvious losses such as perspiration and ncreased respiration
Prolonged loss of flnd produces the following changes 1n the blood
(2) Reduction 1n plasma volume
(b) Increased red cell count and hematocnit readings
(c) Increased concentration of plasma protemn
(d) Increased viscosity of the blood
{e) Decreased sedimentation rate of ery throcytes
{f) Reduction 1n oxygen content of venous blood
(g) Increase in non protein mtrogen
Prevention and Treatment of Dehydrattion The problems confronting the surgeon
in regard to fluid and electrolvte balance are essentially those of keeping volume of
water and concentration of electrolytes at the optimum level
The normal person requires 2bout 3500 cc of water dmly 2000 cc for vaponzation
and 1500 cc for the urmne It may be exigent however to supply a larger amount 1f
the patient 1s losing large quantittes of water by vomiting and other means In these
events the replacement 1s based on the amount lost (if estimable) by the urinary
output and by the signs and sy mptoms of dehydration A person weighing 150 pounds
for example requires 4300 cc 1n addition to the 3500 cc given for daily need—or
8000 cc during the first 24 hours
Power ef al' ® furnish simple rules d d to assist 1n adi g 1
flmds to surgical patients They are as follows

1 Ta restore sodium chloride lost prior to hospitalization gne 05 gm of salt per Lilo
gram of body weight for cach 100 mg that the plasma chloride level needs to be raised to
reach the normal of 560 mg per centum

2 To mantan the normal sodum chloride level while abnormal gastromtestinal flurd
los es are occurning guve 2 volume of Ringer s or phy 10logic saline solution equal to the
volume of gasti 1 flud lost If 1 suction dranage 1s mstituted 1000
cc of Ringer s <olution <hould be given during the first day to prevent a begmming depletion
of body clectrolytes Thereafter follow the volume for volume replacement but a minimum
of 500 cc of Runger s <olution <hould be given each dav of uch dramage although the gas
trointestinal flud may be less than that amount
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Clucase may be grven m a 5 or 10 per cent solution Preferred 1n distilled water
but may be given in sahne Never give more rapdly than 08 gm kg (one dram per
10 pound) an hour, this 1s the maumum rate of utilization

{When debydration 1s not present 1800-3000 cc of total fluids are adequate for
the usual daily requirement, except for increased loss by sweating )

Methods of Replacing Flid If the patient cannot take Jiquids by mouth replace
ment 15 by regulated parenteral path Maddock and Coller muintain that 80 per cent
of surgteal patients require only water and glucose, the formur to susta renal func
tion and the latter to obviate hetosis and to save tissue proteins

Repeated records of urine outpus must be kept They will ordmanly suffice 28 1n
wmdex for flind replacement A urine output of 1000-1500 cc 15 fanly conclsne evt
dence of the absence of dehydration Tf the specific gravaty of the unne remains below
1015 dehydration 1s not lihely to occur, if there 1s no antecedent renal disease

Of course the best method of replacement 1s by mouth and thrst 15 a definite ta
drator of the requisite amount

When a patient 15 unable to take fluds by mouth intratenous therapy 1s best
One thousand cubie centimeters are njected slowly every six hours Normal saline
15 the best substance

Probably the most practical measures for determinny, the total quantity of fimds
thatis needed by surgmeal patents 15 the one suggested by Coller and Middoch This
15 as follows

1 Water for urine (twentv four h(}urc)h 1)500 CZCODD

2 twves ur hours, o

3 y;;f::r’r:a‘;‘:t:lz;ctgn”ex(ﬂ‘ofnéaldoloss 1 yomitus blood feces drainage from biiar
and mntestinal fistulae exudation from inflamed surfaces—varable Tn general 1
place blood with blood exudation with plasmz

For the dehydrated patient
4 Viater to restore depleted body fluds (6 per cent of hody weight estimated 5t O

kg —3600 cubic centimeters) *

The error and sometimes blunder of admmstenng exce.sne fluds may 1;0:;
sertous as that of gniang nsufficient flud  Patients w1k ertdence of pulmonary ede

should not be guen large quantities of flind s
Radnev function 15 usually impaired i sexere dehy draton 1t 15 one of the reaso

asma
that the admuustration of 5 per cent dextrose 1s required It atd>mn mereasing pl

valume and khidney blood flow
Accordin,, to Poner Pederson and Maddoch™
r the admimstsd

After a study to determine the value of two simple rules de\clopc({\[(:l e relorte
tion of proper amounts of salt sodium to surgical pattents needing \\:mfr :«l o gonerd

1t was found that the replacement sus satisfactory panmisﬁ g,; s had
coadition who have suffured an acute or recent los of gastromgestinal lu“f T e e
2 more chronie sllness and whose general condition was poor frequent l)l ad O e
sodwm chlonde in a normal fashion more commonly depostting ;hv.‘sal“a(: L] Los
vascular compartments and thus not ncreasing theyr plasma c{\c “:lmuon ot 1o he
frequentls they excrete the salt i the unne The additioral ad mﬂ;\c o O i
group in poor general condition was useless since it sunply m!tn‘:s‘c; v ol et
‘o patients with the common factors sctting the background for ¢ Lcmmtm O e hepatic
tion low plasma proteins severe hemorrhage profuse (crmus(erln.l\E S ith Ul 0 "
1 ) more than morl ants of aaline solution should be gy
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When using the ntravenous route solutions of glucose stronger than 10 per cent
are lable to cause thrombosis however, by using short bevelled 22 to 26 gauge
needles 10 per cent glucose ¢an be given at a rate of 9 cc or 100 drops a minute and
a daily intravenous feeding of 3000 cc can be given 1n about five or six hours pref
erably 1n two mstallments

Parenteral feedings may be gnen subcutaneously mtravenously and intraster
nall,

Ir}ums&emal medication 1s a practical one for admmnistration of casein hydroly sate
or other amino acid preparations By this means 200 to 250 cc of amuno acds can be
gnen without pamn

Fantus'®s made some excellent observations on the relationship of flud admin
1stration to post surgical recovery as well as reporting the urme chlonde test which
now bears s name He noted that mortahty mereased when unne chionde was less
than 0 2 per cent or when 1t was very high Marnott! © suggested that a unne chlo-
nde equal to less than 0 > gm sodium chlonide per hiter indicated that depletion and
unne chlonde equal to » gm sodium chlonde per liter show ed no depletion He stated
that the measurement of sodum would be preferable to the measurement of chlonde

Van Slyke and Evans' 7 used the Fantus method of unine chlonde determination
as a guide to the detection of salt depletion and its correction They warned agamnst
renal umpairment as mvaldating the method and suggested gining saline solution
1f unine sodm chlonde was less than 3 Gm per hter and dextrose tn water if this
concentration was exceeded

The best way to determine transfusion requrement 1s to evaluate the degree of
hemoconcentration This can be done by determimng the hematocnt, the serum pro-
tem the specific gravity or the number of red blood cells and hemoglobin

The hematocnit 1s the best single guide to blood needs but the red cell count and
hemoglobin also are useful 1n estimating transfusion requirements Unless severe
hemorrhage has oceurred 1t 15 better not to exceed one hiter of blood a day 500 cc
a day usually 1s preferable Blood should be given datly untit the hematocnt reaches
the desired Jevel at which 1t should be held by subsequent transfustons gnen as
needed In patients with cardiac damage this level should be 40 to 42 i chronic
debilitating diseases 45 to 47 1s usually safe

The determination of hematocnt 1s made in the following manner Plasma 1s
separated from the formed elements of the blood Whole blood with anti-coagulant
added 1s centnfuged for 10 minutes at medium speed and 20 minutes at high speed
The height of the column of pached red corpuscles expressed as a percentage of total
herght of a column of blood designates the hematocrit reading—for example 1f half
of the column 1sred the hematocnit 1s 50 per cent The normal salue 1s calculated by
determining the \olume of pached cells per 100 cc of blood in healthy persons on the
basis of the red cell count of 3 000 000 cells per cubic millmeter The average values
are men 4> per cent red corpuscles (range 40 to 43 per cent) women 40 per cent
red corpuscles (range 37 to 47 per cent)

Salt Balance m: the Bodv \\ater never moves about alone in the body but always
carnies salt with 1t and vice versa

The profound mfluence which salt concentration exerts on the properties of intra
cellular fluids (and therefore on cell function) becomes evident when one considers
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that the addition or subtraction of a Iittle salt changes the bothng pomnt freezing
pomt, sohent power, electrical conductivity and many other properties of solution

After ntrivenous injection of saline solution the mgrease in water content of the
tissues 1s greatest 1n the case of the muscles, shin and hidnevs Since the muscles
compnse such a large part of the bodv about 40 per cent of the body weight, they
take up the greatest part of the added water (more than two thirds)

Normaf safine or 1sotomc saline solution 1s possibly the best and the most generty
used solution The solution 1s prepared by adding 40 grams of table salt to one pint
of stenlle distilled water

The glucose solution used wn normal saline ta which glucose has been added to the
desired percentage 15 usually $ per centum The amount of solution commonls used
is one to two pints

The temperature of the fluid 1n the container should be about 120 degrees F and
lewve the tip of the needle at 1bout 103 degrees F The solutron should be passed into
the vemn at the rate of about 1 hiter m from 15 to 30 minutes

Sodwum chlonde 15 lost along with the flwd n dehy drated states

In pyloric obstruction there 1s great loss of chlondes 1n the vomut, the remamng
sodium radicles combine w1th the carbonic 1c1d of the plasma to form an eveess of
bicarbonate ind an ncrease in the alkali reserve of the plasma This 1s the dangerous
state of afhalosis and the administration of sodium chlonide 15 an urgent necessity

Tq calculate the amount of salt required two tests are of assistince

(a) If the vormt has been measured an equal volume of phy siologe saline should
be given intravenously to restore a normal Jevel

(b} If the volume of the vomt 15 not known the blood chloride <hould be meas
ured (normal, 575 mg per cent) Then an mjection of 53 ce of normal sulte
per kilo of body weight 15 gnen for each 100 mg that the plasma chlonde

1s reduced
Ina ten stone (60 lilos) person therefore 3300 cc of sahne are required for eath

100 mg fall in the chlonde

If as s usual, the degree of dehy dration demands a larger quantity of fluid, saline
should #0! be used to supply the remainder An excess of salt leads to water retentn
In the tissues and consequently to edemr which will disturb the function of the {ungs
and hinder tissue healing One method of osercoming this nish 15 to substitute § pet
cent glucose solution for the normal sahine after the requisite amount of salt has ble:\n
gnen Another method 1s to use connnuvusl:‘ a solution of one part of normal saline
to four parts of 5 per cent glucose m distilled water

Though pcnssn?:x within the cells m1y be replaced to a certun extent by Ismh:xl:!n
4nd though changes in chlende concentration are attended by a reaprocal al lerln o
of bicarbonate content there 1> no substitute as previously emphasnized for sodw
Under these conditions the functional adjustments of the body 10 ymbalince of \\l:n(tr
or electroly tes are cloly related to sodium metabohsm The :hm\mugn r;! s(x':l::\
in the unine paraltels the changes 1n bods weight owing to chinges mbot(llu lc;t‘:r: -
Sodim 15 umportant not only to sustain osmotic equilibnium o the body
that of actd base balancc

74
The pH of the body fluds 15 mauntuned with an amazing RArfow £ioge Rer
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The alkalimty of body fluids 1s preserved despite the fact that the end products
of the metabolism of foods are essentially acid Sodium represents the mamn defense
agamst the contmuous threat of acid formation
Sodium balance within the body s sumilar to water balance The normal daily
ntaheof 3 to10 Gm of sodium (8 to 1> Gm of salt) derived from food saltor condi
ments usually exceeds requirements and the surplus 15 excreted i the unne
The bodv saves sodium and chionde efficiently Fifteen hundred cubic centimeters
of unavoidable daily water losses continue if all water intake ceases If all salt intake
stops the hidneys conserve salt with great tenacity A negative salt balance occurs
from abnormal losses of salt 1n alimentary secretions sweat or urine A positnie salt
balance may result from excessive intake of salt or interference with its hidney ex
cretion Tor every 6 or 7 Gm of sodium chlonde retamed in the body 1t 1s estimated
that one liter of water will Iikentse be held there
Potasstum unlike sodium 15 secreted by the hidney despite a defiat Many patients
are 1n a mld state of potassiem deficiency at the time of surgieal intersention
An adult may be given 3 Gm of potassium chlonde every day provided there 1s
no renal pathology
Timely use of potassium salts 1s important
Potassium deficiency may be corrected or prevented by the admimstration of potas
sium salt by the gastromntestinal ntravenous or subcutaneous routes Rarely does a
patient develop a potassium deficiency so long as food can be taken and retamned Even
with a restricted det the use of orange juice and meat juice can supply an adequate
daily ntake of potassum Orally 1n addition Valentine s meat juice 1s given mna
dose of one tablespoonful four times a day and supplies the equnalent of 5 to 6 Gm
of potassium chlorde
During treatment of patients with gastrointestinal diseases depletion of body pro-
temn must be considered wheneser the patient cannot take food orally or loses large
quantities of gastrointestinal secretions or has a potassium diuresis as a result of
ntravenous glucose 1n saline therapy or ACTH administration
Potassium 1s the chief cation of the intracellular space The 2y erage adult contamns
PP 1y 175 Gm ofp of which3 Gm 1 found 1n the extracellular space
8 Gm 1n the blood and 03 Gm 1n the blood plasma ! *
The normal daily balance of potassium 1nvolves a turn-over of about 3 to 4 grams
The urmary output of potassium 1s significantly mcreased by the use of intraven
ous infusions of glucose and salme This may be sufficient to disturb potassiem bal
ance whenever nutntion »s mamntamed by parenteral feeding alone Consequently
the possibility of the potassium deficiency must be considered whenever oral feeding
15 not possible and parenteral therapy without adequate potassium content 1s used
for more than a short period of time
The most common symptoms of potassium deficiency are drowsiness chrome
tleus weakness with moderate abdominal distension anorexia nausea edema and
oliguria
Lab

tions of the serum p and chlonde levels are of value
as well as the plasma carbon dionide combining power

The serum potassium level test may not reflect accurately the status of intra
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cellular potasstum A low serum potassum has diagnostic sigmificance and may be
constdered as an indication for potassium therapy Values of 3m Eq per liter or less
indicate a considerable potassium deficit
Sall Block Excesstve parenteral admmstration of salt solution may mduce a con
dition called “salt block ”” This 1s characterized by edema, anuria and high tempera
ture The admimstration of 5 per cent glucose m distilled water 1 spectfic
(Edema 15 not obvious chmcally until the weight of the part of the body 15 ncreased
10 per cent over the normal weight by the excess edema flud )
Malnutntion A fund 1 und ding of the problems of nutrition and an
application of the knowledge reduce surgical morbidity and mortality
No dietary measures as such can overcome the weight loss of cancer of the stom
ach, however the patient should, if able to swallow, be sustamed on a palatable,
easily digestible, or predigested, diet with an adequate number of calones, protemns
fat, carbohydrates and vitamins Those patients who have difficulty in swallowing
for one reason or another recenve food parenterally, aside from blood plasma
Proterns The mantenance of a certain concentration of plasma proteins 1s neces
sary for the contmuance of hfe When the concentration falls below this hmit death
supervenes with symptoms resembling those seen 1n surgical shock
Protemn stores in general and plasma protemns 1n particular have a vital role m
establishing the normal relationships between itracellular and extracellular flud
Lattle 1s known as to the manner and the means by which the protein content 1n
the blood 1s sustained The regeneration time for serum protein s stated to be 3 or
4 weeks—about the same as for red blood cells In man the rate of renewal 15 6 to 8
grams per day The globulins regenerate more rapidly than the albumins In diseases
associated with reduction of plasma proteins 1t 1s the albumins that are first and chiefly
affected so that they are the first to be withdrann and regenerate most slowly
The globulins may be 1creased during the hypoprotememic state thus gnng a
false indication of high total serum protein concentration
Abnormal loss of protemn frequently occurs mn surgical patients partly owing to
the disease 1tself, partly on account of the surgical procedure
The most important factors which lead to a loss of protein in surgical patients are
presumed to be
Anoxta
Shock
rthage
il:s:l:f proglem contatning secretion from the wound fistula drainage forma
tion of exudates and transudates
5 Ileus
The ¢ \ es of hypor are
(a) Reduced resistance to infections and intowcations
(b) Increased propensity to edema
(¢) Reduced gastromtestinal motility
{d) Retarded wound healing
According, to Pack the patient with esophageal and
admitted toa hospital suffering from (a2} dehydration,

AN

i/or gastnc cancer is commanly
(b) malnutntion, (¢) hepatic
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dysfunction, (d) mitrogen mmbalance (e) loss of proten stores and therefore hypo
proteinerma  (f) deranged carbohydrate hol (g) hypoprotk
Protem 1s of paramount mmportance for those victims who have sustamed a great
loss of body weight
Estimates for protem and total caloric requirements vary according to the age and
weight as well as with the duration of the disease It1s easily possible to compute the
patient s needs
The protein requirements may be outlned as follows
A person 132 pounds in weight divde by 22 to reduce to hilogram weight 60
Lilograms of weight with allowance of 1 gram of protein per kilogram prescribe 60
grams of protein a day
‘There 15 no permanent harm 1n a high protemn diet and the plasma protein of the
blood does not appear to rise above normal The excess of mtrogen 1s excreted mn the
urine as urea and ammonia
The reserve store of protem m the adult body averages 4 > pounds ™ In the hy
drated state this protein may represent so much as 26 pounds a constderable part of
the body weight
The body stores of protein are reflected 1n the lesel of the serum protemn
Climcal edema which represents an increase of at least 10 per cent of weight by
edema flud usually appears when the serum protern level falls below 55 Gm per
cent however mncipient edema appears so soon as the serum protein level falls below
7 Gm per cent
Tussue growth and reparr are dependent upon protetn Hemoglobtn 1s an umpaortant
protemn and the enzymes antibodies and hormones are protem products Protemn
affects water balance through its oncotic pressure as well as 1ts partiaipation mn acid
base balance and cellular protemns are not fixed after cell formation Continued re
generation requires new amino acids Both plasma and cellular proteins represent
parts of a pool of circulating products for cell hie
Ravdin and assocrates'® first called attention to the necessity of protein replace
ment and the importance of an adequate caloric mtake in correcting protemn defi
cencies 1n surgical patients
Among the metabolic abnormalities found 1 patients with gastnc cancer a defi
aency mn the plasma albumin 15 as aforesid outstanding Even when a strongly
positne mtrogen balance 15 mamtaned (by 2 ngh intake of protein and proten
hydrolysate) the plasma albumin level does not nse The low plasma albumin 1s
found 1n many poorly nounished persons The siriking difference n patients wsth
gastric cancer hies 1 thewr farlure to regenerate plasma albumn while 1 strongly post
e mitrogen balance
Plasma protemn as we have seen 1s essential mn mamtaming adequate osmotic
pressure 1 the blood arculatory system If the plasma protein level 15 low any one
of several of the following frequent complications may occur
(a) Decreased intestinal mouhty and distension probably caused by edema of
the bowel wall
(b) Retarded wound healing
{¢) Depressed hidney function
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(d) Decreased resistance to infection on mg to edema and to the fact that the
antibodies are carried by the globulin fraction
(e) Decreased Iner resistance to totns
(f) Delayed emptying of anastomoses
(g) Increased incidence of bed sores
(h) Increased mcidence of thrombosis
(1) Generalized debility, anorexta and slow recovery of strength
The most important result of protemn deficiency 1s Iiver damage Casten'™ and others
found that 77 4 per cent of 62 patients undergoing operation showed evidence of
wipaired Inver function The effect of protemn deficiency m this viscus may be two
fold first, fatty ifiltration with consequent cellular degeneration and second a
Ppatchy acute necrosis
The next serious effect of protem deficiency 1s on the pyloric sphncter Mecray
el al ™ found that gastric emptying time 1n dogs could be delayed up to sevenand a
half hours by producing hypoprotemema Ravdin'® reported the history of a patient
with pyloric obstruction, and with a twenty four hour barium residue in whom the
plasma proteins were 4 8 Gms per 100 ml The stenosis was completely relieved 1n
six days by restoring the plasma proteins to normal
Hypoprotememia occurs with greater frequency 1n patients with gastric cancer
than 1n those with other neoplasms or with bemgn lesions of the gastromtestinal
tract d
Apparently all sich persons or well persons except those who are severely under
nourished and already 1n a state 1n which the excretion of metabohites of protein me
tabolism exceeds intake, who are put to bed go into a phise of negative nitrogen
balance regardless of protemn ntake
Pacl wrote that hypoprotemnemta 1s a common effect 1n esophageal cancer

‘The protein depletion may be more mathed than the plasma protein dclcnrl:nz(fl:)]l;}:;?’!;‘l‘]
seem to indicate In mterpreting the report on the plasma protein level the sta es e e
tron of the patient must be borne in mind The correctton of hy poproteinemia a o
other nutritional deficiencies may require a weeh or two of pre-operatne prq:‘.: aton
flud diet or 1if feasible a soft diet high 1n protemn carbohydrates and \Allacn;l“d‘ s
1In some cases pre operative blood or plasma transfusions and amigen are indi

The mantfestations of chronic protein deficiency are varied Chief am:ni:(;l‘cr:nlj
the gradual development of edema beginming m the dependent parts of the s
1 the walls of the gastromtestinal tract which may be responsible for seve

tnve disturbances ot ac
Weight loss 1s common The loss of body tissue may be severe and the rzs:ma

tually gam werght as a result of retamned nater 1n the form of nuh'mlun:ll -
There 1s increrced susceptibility to shoch anemm weahness lassitu

anoreua
Chassin'* states that
utrigon
Although a normal serum protein concentration does not ndicate MMﬂW;"\:;‘ur:s e
a cubnormal serum protein level 15 good evidence of hyvpoproteinemia \o:n::m e er 1o
wewal chnsea) method are total <crum atburun from 39 to 5 3 grams pel
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increase the value of these determimations 1t has been recommended that plasma solume
studies be done routnely 1n combination with the serum protetn determination so as to
measure the total airculating plasma protemn rather than the protein content per 100 ¢cc of
plasma

Chassin further wrote that “Whereas fat can be svnthestzed from carbohydrates and
carbohy drates from protemn the animal organism cannot fabricate protem from any class of
food other than protemn itself or of 1ts digestion products the peptides and amino acids

Of the laboratory methods that may be used for diagnosis the most mmportant 1s
therefore the measurement of the plasma protemns especially the albumn fraction
If the plasma albumin 1s below 3 5 Gm per100 cc orthe total plasma protetn below
60 Gm per 100 cc  a protemn deficiency probably 1s present However the value for
the total plasma protems may be normal (as previously stressed) despite severe
protemn deficiency m the presence of hemoconcentration or an increase in plasma
globulin such as occurs 1n certain wnfectious diseases

Treatment of Hypoproteinemia The patient 1s usually elderly and in varying stages
of stanvation making adequate pre surgical preparation exigent for prolongation of
Lfe

There are about five technics for gving the patient protein without using the
stomach The easiest 15 plasma transfusion the next 1s intravenous admmstration
of amino acid solutions the third 1s the nutnent enema the fourth orojejunal feed
ings and the last 1 feedmngs as d by Bisgard ¥

Plasma continues to be used widely to replace protein lost from the blood Its chief
advantage 1s 1ts immediate effectiveness For chromc conditions and where the ur
gency 1s not immediate the use of plasma to replace the plasma proteins 1s inadequate
For example normal plasma contains about 7 grams of protein per 100 cc of plasma
ot 70 grams per liter thus it requires approumately two liters of blood a day te sup-
ply the minimum of 70 grams of plasma protemn for the average size adult The use
of protein hydrolysates as 1s shown further along 1s far less costly and more effictent

Prevention 1s of course better than cure

TWhen a patient accepts food by mouth and does not tend to vormt he should re
cerve a high calorie diet served at three regular meals and three or four times between
meals

A diet contamning at least 130 Gm of protemn dady 1s indicated In very severe de
ficiences as much as 300 Gm  of protem daily 1s requred This may be accomplished
by a high protein diet supplemented by a palatable high protein drnk  For example

Whole or skimmed milk 1000 cc (32 ounces)
Skimmed milk powder 13> 0 Gm
Pure casem 70 0Gm
Sugar 20 0 Gm
Cocoa 20 0 Gm

Four glassfuls a day for a munmum of 100 Gm of protem or by commercial pro
tein concentrate or protein hy drolysates The total calone 1ntake should exceed 2000
calonies daily with supplementary vitamins

Young Abels Homburger Collier and Green™® found the glucose adminsstered
by stomach tube to patients with gastric cancer 1s not transformed into hepatic gly
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cogen and that this defective hepatic gly cogenesis can be corrected by the admms
tration of adrenal cortical extract

When a patrent cannot take an adequate diet orally tube feeding 1 indicated A
catheter 15 passed nto the duodenum (under fluoroscopic control), 1f necessary 4
plastic, mercury weighted tube 15 best used because 1t 1s easily passed and well toler
ated even when Lept 1 place for a few days

Gavage feeding which may be ultra gastric or 1ntra jejunal can be continuous by
day and by night, or may be used mtermttently during sleep

Tube Feedings in Gasiric Obstruction. Milk, cream, eggs, sugars and gruels are
used 1n prepaning hquid diets that can pass through the tube

Esther glss or paper strans may be utiized The tube 1s placed m the side of the
mouth and the patient 15 instructed to place the tongue over the tip when he stops
suching

Feedings of high carbohx drate, low fat value, used for some presurgical dets may
be grnen by mouth or tube

Patients with httle or no pyloric obstruction recerse 4 limited amount of the follow
mg diets

Day Diet
2281 calories, 366 yrams CHO 162 grams protem, 18 grams of fat
Ingredient {mount
7am Grud 10 grams
15 cupful (stramned})
Shim mulk, 3, cupful 6 ozs or 180 c¢
Lactose, 2 tablespoonfuls 20 grams
9am Fruit juice
Orange juice, 1 cupful 8ozs or 240 cc
Dextrose, 1 tablespoonful 15 Gm
10 a m , Soup
Sham Tl powder 1 cupful 4oz of ;78 grams
Sham oulk 1 cupful 8 oés or 240 cc
Puréed peas ¢ cupful 20 Gm
Noon Fruit jurce
Orange Juice 1 cupful 80015 or 240 cc
Dextrose 1ablespooniul 10 Gm
2pm Eggnog
1eng
Shim milk ponder '3 cupful 1oz or 3;1481'2:1!
Skm mudk 1 cupful ISsozs or
Dextrose 1 tablespoonful grims
41pm Soup
r Skum milk ponder I cupful ;oz: sr ;33 gcnms
Stam mik aarm 1 cupful 001 f‘
Green beans pureed %y cupful 50 gram
6pm Fruit juice o
Grape juice 1 cupful 802y or 210 cc
spm kgmog

Samcas 2 pm feeding
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Nght Diet
Portions 114 1000 cc. CHO 408 grams proten 11igrams fat 37 grams total calones
2428

Ingredients Amount
Whole eggs 6
Egg whites 2
Skaim milk powder +o0zs
Lactose 300 Gm
Skim mtk 1000 Gm
Salt 5Gm

Frequently peroral ration of food nch in proteins 1s not feasible but
many such examples the objective can be reached by the oro-jejunal method sug
gested by Stengel and Ravdin They passed a Mller Abbott tube imto the jejunum
Through this they conveyed a mixture of peptone hydrolysate and dextrose by ard
of 2n mtermuttent pressure pump In gastnic resection they passed the tube through
the newly formed onfice into the jejunum and were enabled to begin admmistration
of protemn-dextrose almost directly after the operation

An Abbott Rawson tube contains two compartments of unequal length The tube
15 passed mto the stomach prior to the operation The end of the tube 15 passed into
the jejunum at the compl of the gast The short compartment of
the tube which reaches only to the stomach 15 used for aspiration purposes thereby
Leeping the stomach empty while food 1s introduced 1nto the jejunum through the
longer compartment (The matenal introduced s a protein glucose salt mixture )

Formula for Gastrojesunc! Feeding

A Brmg to a boil n a double boller
1000 cc {1 gt ) milk
400 cc cream (20 per cent)
30 gm (heaping tablespoonful) lactose
3egss
3 additional egg whites
B Cool this muxture and add
100 cc orange juice
15 cc cod Iner ol
3 teaspoonfuls brewer s yeast
C Stramn through 2 very fine steve Semve 150 to 200 cc every tno hours at
bods temperature

(This constitutes carbohvdrates 110 protemns 69 fats 158 calones 2138 fluid
1760 )

When the orojejunal method cannot be used 1t has been shown by Rhoadest?
and associates that peptone hydrolysate can be given by wav of the rectum with
resorption of a jarge quantity

Ii the patient finds part of the diet acceptable and tube feeding 1s required only
for supplementany nounshment 11 1s best to intubate hum once datly Eight o dock
mn the evening 1s a desirable hourso that as much as 250 cc can be slowly njected
mto the stomach at one feeding and the tube withdrawn

If all nourntshment must be given by tube for a protracted period the tube can be
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left n place and liquid nourishment introduced 1n 75 cc amounts every hour, or 200
cc every three hours

(A prehminary jejunostomy 1s not commonly required but may be carned out 1f
the obstruction 1s of so hugh a degree that oral feeding 15 impossible and preluminary
gastrostomy—~according to Pack—1s to be avorded for any patient ¢ where the stom
ach requires mobilization at the time of esophageal resection ’ )

When parenteral alimentation or oro gastric feedings are mexpedient, a third means
is available m jejunostomy It 1s now as previously stated, rarely utilized except
when there 1s complete and possibly permanent obstruction of the upper part of the
gastromtestinal tract There are, apparently, two contraindications Most of the
feeding muxtures frequently cause diarrhea and abdominal cramps, the formulas are
often complicated expensive and not readiy preparable Other objections are the
addition of one or more surgical procedures and the possibility of intestinal obstruc
tion caused by fixation of the jejunum to the anterior abdominal wall

According to Stewart!® the criterta for an 1deal Jejunostomy feeding mixture 15 as
follows

(1) The mixture should contan an adequate amount of all nutnitional elements (2)it
should be mexpensive and easy to prepare (3) 1t should be easily digested and absorbed with

low re idue (4) 1t should dop easily by gravity (5) 1t should be relatively stable 1n the re
frigerator for forty eight hours and (6) 1t should not contain too high o motic or salt con

centration

Homogenous mulk 15 the deal food for these patients By the second postsurgical
day most patients tolerate so much as 2400 cc by jejunostomy providing 84 grams
of protemn and a total of 1680 calories thus obviating intravenous feeding |

Parenterally protein 1s admmstered as whole blood plasma concentrated 2
bummn protein hydrolysates or amino acids mrxtures ’

The best and most rapid method of oercoming hypoprotememia 15 by the use:
plasma Usually 250 to 500 cc per day will bring about a satisfactory elevation oftl ¢
serum protein level Occaswonally larger amounts are needed Tlasma has ab}:}u ' o’-
per cent protein and contains sodtum chloride 1n the same concentration 2s p VS
logic saline the imit of utihization 1s therefore one hiter (1 qt } a day -

The principal disadvantages of plasma are the danger of homologous serum Ja
dice (unless irradiated by a special process) and the high cost of the materil

Blood plasma has been largely freed of viruses by storage at room tempera
three months to two vears

Salt poor serum albumn 1s an excellent source of protein Twenty fise ﬁmﬁ:e
bumn per 100 cc solution 1s adequate 1n administering protern 1n small flud +
and with low salt intake

(\ olume for volume twice so much plasma protemn 1s supphed by pIasma;Shl;)s
blood Whole blood 1n contrast to plasma 1s used 1n general when the p-'lh!l)s“"m
Jost whole blood Plasma en the other hand 1s used when plasma 1s the su

ture for

which has been actualhy lost ) e
Hjdrolysates Proper mixtures of amino acids may be gven by mouth by ¥
or by subcutaneous injection p 683 [ ——

I rom the work of Rose and others (J Biol Chem + 146
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erally recogmzed that there are about ten amuno acids which the human body 1s
unable to synthesize at a rate sufficient to satisfy normal demands Hence these
amno acids must be tahen into the body preformed in amounts sufficient to satisfy
the needs of the body

Commercial hydrolysates are dertved from a number of protein sources

Indications for parenteral feeding are mabulity to ingest digest or absorb adequate
quantities of food over such a peniod of time as to put 1 jeopards the chance of an
unesventful comalescence and which may even prejudice the chances of immedrate
postsurgical survival

These predigested protemns are made by vanous methods chefly by enzymic or
acid hydrolysis from various protemns an important one bemng casemn

(Protem hydrolysates can be prepared by treating protemns with (1) aads (2)
alkalis (3) enzymes )

Parenteral (usually mtravenous) adminstration of a protem hydrolvsate solutron
15 often indicated (1) when the patient 1s unable to take food by mouth (2) when
complete rest of the alimentary tract 1s desired and (3) when parenteral supplemen
tation of oral food intake 1s desirable

Although the complete digest of protem had been used for years as nutnents for
bacterial growth 1t was not until 1938 that a preparation of hvdrolyzed protemn
was adminstered intravenously to human bemngs by Elman and Wemer (1939)
Since then vanous protein hydrolysates have been given to patients both by mouth
and 1ntrasenously

There are two main products at present in the parenteral amino acid field Paren
amine (Stearns) 1s a 15 per cent solutton of amino acids dernved from the acid hydroly
ses of casem and fortified with trvptophane It provides 60 calones per 100 cubic
centimeters Parenamine 1s supphed i 100 cc stoppered bottles the contents of
which are added to intravenous glucose solutions

Amtgen (Mead Johnson & Co ) 1s supplied as a > per cent solution of amigen pow
der 1 > per cent glucose solution or i alcohol

In their informative brochure Amigen Mead Johnson & Co states

Not only does the admimstration of Amigen help 10 correcting protein deficiency but 1t
also arts 1n preventing further loss of body protein The inclusion of dextroce Amugen
solutions 15 for the purpose of supplving calores and thus sparing the infused 1mmno acids
from being utilized for energy purposes The water and minerals contatned 1n amigen solu
tions belp to meet the need for these es ential ubstances The nutntive contnibutions of
Amigen solutions can be then as [ to be used 1n build
ing protein calones water and <odium chlonde and other mineral

Mead Johnson & Co furnishes the composition and analysis of Amigen It 1s as
follows

Amigen contamns all of the essenttal amimo aeid 10 the follow g approximate amounts

Per Cent
Leucine 91 Arginme r”jL;’d
Valbne 53 Threonine 29
Ly anc a1 \lethionine 206
Teoleucine 49 Histidine 19
Thens lalanine 39 Trvptophane 13
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* The non-essential amino acids n Amigen are approumately as follows

Per Cent Per Cent
Glutamic acid 171 Alamme 12
Prolone 62 Hydroxyproline 135
Serine 49 Glycine 04
Aspartic aad 47 Cystine 03
Tvrosine 4 6%

* Most of the tyrosme 1s removed by fractional distillation

‘The average chemical analysis of Amgen 1s as follows

Per Cent
Total nitrogen 120
Potential amino mitrogen 105
Amino mtrogen 78
Ash 55
Moisture 440’

¢ Amigen solutions can usually be given intravenously to adults at a rate of 3 to 10 cc.
(45 to 150 drops) per minute Imtially the infusion 15 often given at a slower rate, appron
mately 40 to 50 drops per minute, and 15 d gradually in d. with the toler
ance of the patient It 1s customany to give Arugen solutions slowly to infants at a rate of
about 1 cc (15 drops) per minute They may be given at 2 rate of not over 5 cc {75 drops)
per minute to children

‘Amgen 334 per cent, Dextrose 314 per cent m 34 Lactate Ringers Solution can be
given subcutaneously

According to Cassin

The various commercial protem hydroly sates differ from one another with regard tod!he

raw matenial used (casein blood fibrin fish protein) and the method of hydrolysis (acx 0;
1¢) The more ly used ! are amigen, an enzymatic hydrol}sa:e 0!

casem parenamine an acid casem hydrolysate aminosol, a partial acd hydrolysa c:
fibtin and travamm an enzymatic hy drolysate of bovine plasma At this time there xsoxus
sufficient comparative data to decide conclusnely about the relative ments of these ‘:\rxllm
hydrolysates Amigen and parenamine have been shown to be capable of mam:’mr}xlm‘gc o
sen balance 1n human beings Maxtures of the essential crystallime ammno acids ha -
used with success 1n man This agent rarely produces nausea or vomiting l, e expe!
mental use of ossein gelatin in combination with hydroly sates has been reported

The pH of most preparations hes in the region of 4 5 and 1t has been sugges(eddthla:
a solution neutralized to pH 65 1s more satisfactory and can be us!c "
greater strength 1% The solution, which must be free from pyrogens 15 given i On zf'
about one liter at a time over two hours the rate being adjusted to the macr:mng
the prtient The untoward reactions which may be noted are nausea andh\osm o
from too rapid mjection muld pyrogenic reactions and thromboses Mdt;mb!c o
mjection If intra enous medication forms the sole supply of food 1t 15 le e
add vitamin concentrates to the flud as well as carbohydrates It must ;ebe I en
mund that these hydrolysates are perfect culture media and great care must
to prevent bactenal contamination before use

(The protein hyvdrolysates when gien parenterally
tient s appetite They are then best given between meal
and eseming meal )

Accotding to Mead Johnson & Co Amigen

sometimes dimintsh the pa
Is preferably after the noon
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should not be adrministered m conditions 1n which there 15 abnormal retention of
nitrogen 1 the blood the intravenous admimstration of any fluid 1n heart disease 15

1ty d when 1nt I 18 d d for any reason
ntravenous admimstration of Amugen 15 Iihewise contraindiacted

v
According to Elman the defimite contraindications to the use of protein hydrol
ysates tntravenously are
{a) Solutions which hasve been open for a few hours and are nat crystal clear
(b) Allergic reactrons—urticana angioneurotic edema and sk rashes
Reactions to the use of hvdrolysates are not common but when they occur are
shown by chills fever nausea and vormting Nausea occurs 1t 1S mantaed owing
to the glutamic acd content of the infusion
It 1s debatable whether postsurgical anuna 15 sometimes attnibutable to the use
of protein hydrolysates intravenously
‘There 15 of course the general inadequacy of intravenous almentation It 1s or
dinanly mmpossible to admnister adequate calories by the mntravenous route
Homburger and Young'? showed that hy; once 1t 15 blished mn
patients with gastric cancer postsurgically

) n spite of the of large amounts aof proten adequate to
result 1n significant increase of body tissue protemn The mvestigation supplied evidence
that inadequate ntale and excesstve loss of protein are not responsible for the perststence
of the hvpoproteinemia 1n gastric cancer patients after operation The conclusion 1s
reached that either madequate fabneation or distribution is responsible for the hypopro-
tememia 1n gastric cancer The defect may be related to the gastromtestinal tract to
the liver or to the adrenal cortex

The principal miting factor in intravenous administration 1s flurd mtake
The admmstration of 3000 cc of 5 per cent protein hydrolysate in 5 per cent glu

cose solution gives the amounts of flmd electrolyte and nutrient matenal as shown
1n Table 3

Tame 3
Ftud M enlasN O ‘ Gl cose ! Prote n Hydrolysate C Tones
3000 cc 60Gm 150 Gm 150 Gm ( 1200

(Each 50 Gm of protein hydrolysate contains 20 Gm of NaCl)

One shim mill powder preparation has the following composition

Components Per Cenmt
Protein 378
Casemn 320
Lactalbumin 32
Carbohy drate (lactose) 97
at 10
Water 30
Ah 85

Varco'® descnibed the advantages of shim milk as follows

Skhim mulk powder has a low cost 1 readihy and widely available 1n
quantity stores wel
m bull and can be farrly well digwsed in a vanety of palatable mixtures The pmtemsI
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present are complete possess a medium capaity to mduce plasma protein regeneration
under expenimental conditions and are rich i the lner protecting amino atid methionme
they have repeatedly prosed excellent sources when fed 1n guantity

The total volume of hydrolysate and the dextrose concentration must be vared
to meet the requirements of a patient suffering from esophageal and/or £ASINIC €an
cer The combmed oral and mntravenous supplementation usually 2 liters of > per
cent amgen 1n 15 per cent glucose often provides a daily 1ntake approximating 4000
calories and 200 grims of proten

For adequate evaluation of the protemn nutritional status of the pattent s progress
under protemn therapy the following procedures are necessary (1) daily wetghing
under similar conditions, (2) records of fluid ntake and output (3} records of total
nitrogen intake (4) determination of hematoent and (5) plasma protemn concentra
tion determimation by a kjeldahl method

Rectal I'eedings 'This 1s a valuable method for the mtroduction of water normal
salt solution and glucose It can be given 1n quantities of 3 to § ounces exery hour or
two depending upon the age of the patient and the rapidity of absorption The solu
tion should be warm Glucose should be given 1n 5 to 10 per cent solution—dextrose
in ordmary corn syrup I water

If milk 1s given by this route 1t should be peptonized for 24 hours before use

Aleokol as an Ingectant Moore and hatp™ called attention to the caloric value of
alcohol—intravenously admmistered—ior patients suffering from nanition

Alcohol produces sedation and analgesia and has been used in conjunction with
saline or glucose 1n order to reduce the need for morphine

Rice Orr and Enquist'® contend that the expenmental work camed out m regacd
to the energy value of alcohol has been without adequate consideration for carbo-
hydrate and protem requirements

1f these nutritional elements are also taken mnto consideration at s very much mote thI‘\

that alcohol can be substituted for fat calonies without significant loss to the mdnidua
Investigative work concerming the bad effccts of alcohol and other hepatotowie substances
have demonstrated that these undesirable effects cannot be reproduced when adequate n¢

trition 18 provided "
Our studies relative to the substitution of aleohol calones for glucosc calofies 'x]m:x:;‘hﬂ“ ;
increase 1n the nitrogen output and a decrease in the mtrogen balance suggesting, tha

calonies alone cannot completely replace glucose calories *
Tatas an Ingectant Intravenous admimistration of fat s recerving c]xnxjnllattc:lctl‘(;:l
Surgeons have been aware for years that solutions of amine acids and gluco
not have quite enough caloric value to mamntain sansf'\c!cr) nitrogen oton con
fat possesses twice so much caloric value as protein the advantage of ;‘hs;’l und‘“ o
taming fat for intravenous administration 1s obvious ' Recently Mulho aa. i
associates reported use of an emulsion contaming cocoanut otl as the sour o
winch seems to be free from reactions Their solution conststs of 10 pr tﬂ;d e
per cent glucose and > per cent protemn hy drolysate Knox P’ 20 grhtmulss;c e
stabihizer This mixture 1s homagemzed to obtan uniformuty of the smt
fat globules The solution contuns 1300 calones for cach lter cated undet
Salime as an Ingectant Presurgical mfusions of saline <olution are tnd e
various surgical conditions however sodium chloride deficzency 15 not 50

esophagerl as in gastric cancer

balance Since
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Hypoutaminosts There 1s usually a deficiency of vitamins A, C and K 1n patients
suffering from cancer of the gastromntestinal tract
Vitamin K The principal dietary sources are green leaves of plants especally
spmach cauliflower cabbage lettuce eggyolk and soy beans
The protein deficzency 15 usually accompanied by vitamin deficiency and lack of
vitarmin C 1s especially important surgically because with protemn 1t 1s closely related
to the process of tissue repair
Lack of both vitamins may predispose to wound distuption not only of the lapar
otomy wound but also of gastrointestinal anastomoses It must be kept in mund that
a surgrcal procedure 1n common with other forms of injury 1s followed by severe and
rapid post surgical protein destruction and a dangerous nutritional level may quickly
be reached 1f a patient already in a state of protein deficiency 1s submutted to opera
tion
Vitamms C and K should be given separately The vitamms are best given 1n
divided doses by njection into the rubber tubing three or four times a day Ths
should be done near the mtravenous needle
Anemia The cause of anem:a associated with gastric cancer 1s uncertain because
the incidence and seventy of the anemia does not appear to be greater among those
who show gastromtestmal hemorrhage than among those who are free of 1t More
over prolonged admmustration of large amounts of 1ron and Iiser does not apparently
change the blood picture to a great degree and 1n advanced conditions intraxenous
medzcation may also fail to do so Response to the medical treatment after resection
of the growth may return to normal
The hematocnt and plasma specific gravity should be determined 1n order to ob
tam a better index of the degree of anemia present Red blood cells and hemoglobin
determnations alone may give an erroneousmp because of hy ration
caused by dehydration
Transfusions are given 1f the hemoglobin 1s less than 80 per cent after dehydration
has been corrected I'ive hundred ce of blood should be given daily and 1000 cc kept
ready in the operating room
Use of Antib P 1 p llin therapy 15 clearly mdicated for those who
are to undergo surgery for gastric and or esophageal cancer It 1s usually best to
start admimistration twenty four to forty-eight hours prior to surgery unless there
15 secondary 1nfection 1n or circumjacent to the tumor which indicates more prolonged
Pre surgical treatment
For six hours before operation pemtcillin lozenges may be given for oral antisepsis
Because of the frequent presence of ulceration n the tumor patients are gnen
300 000 umts of pemaillin 1ntra muscularly with one half Gm streptoms cin twice
daily m addition to sulfadiazine 1> gram doses every 4 hours for 24 hours
Mechanical Gastric Cleansing Cancer of the esophagus 1s associated nith various
degrees of obstruction and there 15 consequently stagnation of food and secretions
above the tumor which mnduce esophagitis Ulceration of the cancer may lead to
secondary infection Pre surgical preparation of the pattent for esophageal resection
therefore includes cleansing of the esophagus above the tumor
The most effectine method of determimng the amount of obstruction 1s 1o nsert 1
tube into the stomach through the nasal cavity eight or nine hours after a meal Any
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amount of flud over 100 cc represents obstruction If a few hundred cubic centi
meters are found 1t 15 usually adsisable to mamtain decompression with a Levin tube
through the nares for two or three days

I gastric obstruction 1s severe repeated gastric lav age with saline solution amelio-
rates the obstruction In high gastric or Jow esophageal obstruction 1t may be neces
sary to remove food debnis from the esophagus through an esophagoscope

The mght before the operation a Levmn tube 1s passed to the area directly above
the neoplasm and through 1t warm saline or boric acid solution 1s flushed past the
growth The washings will either pass into the stomach or will return through the
Levin tube If these wnigations are repeated twice daly for four or five daysprior to
operation a material change i the appearance of the ulcerating surface of the neo-
plasm will be noted Care should be taken that no aspiration mnto the lungs occurs
owing to overflow from the obstructed esophagus Pre surgical lavage 1s nof neces
sary of course, for patients with no esophageal retention

I diate Presurgical Try The night before the operation a mild sedatne
(nembutal 114 gr) is given and six hours prior to entry mto the operating room all
feeds are discontinued The stomach 15 washed and left empty One hour before
operation a sedative 1s admunstered

The stomach must be kept clean and empty It 15 good practice to send the patient
to the operating room with an indwelling Levin tube Ths 15 attached to the Wan
gensteen apparatus so that suction 1s maintamable during the surgical procedure
Preparations are made for intravenous flnd admimstration

1t 15 of great importance to order a fractional test meal before surgery In examples
of hypochlorhydria the pre-operatnve treatment should mclude the admxmstrazwlr]l
of 2 10 per cent HCI 10 to 16 mimms diluted with water, three times daly It wi
be appreciated that the normal stomach contents are practically stenle owing entrely
to the action of the hvdrochloric aad

Preparation of the Small Intestine The main preparation of the small mles;‘m;
consists 1n having 1t relatively empty for the operation This may be accomplss ts
1n three ways depending on the degree of stasis present If intestinal function 1;;
sentally normal witholding everything by mouth will usually msure the deS:ﬂ ot
sults Ordmaridy a hght evenung meal 1s served and water 15 allowed until mdmig] "

Another method of reducing the contents of the small intestine 15 continuous g2 g
tric suction The best method for aspirating the jejunal and 1leal contents 1s by mean

e Miller Abbott tube
Ofgrlxc of the difficulties with the Miller Abbott tube 15 getting the big past 'h: ”"s
lorus It 1s often necessary to manipulate 1t under the fluoroscope and sm:; “:‘}fc
with the patient resting on his night side Thle best mhuu"el 55:5'5‘5 In nserting
to the stomach and having 1t adsanced one mnch 2n hiof

wl;:i:use:enreathmg leg and fencml exercises are ordered to prevent pulmonary
or venous stagnation

Exery effort must be made to the possibifity of "‘"L':Of e
tracheal msufﬂ:tlon of {)::::l:h: zc:‘r :h::f ?'l‘\'l)rwr l:’ o{);c;;n:sl!ohnc;m has been dev t:lr:’l;'f:
to a high dcg‘:ec 1t 15 no longer necessary to study pressure differences :::;;o'm n
incidental to open thoricic procedures Preliminary pneumothorat 3

licattons Intra
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necessary (The induction of a2 pneumothorax in preparation for esophageal surgen
was customary in the past )
Somen ell'#® states that

Before transthoracic operations =ome operators like to gne therr patients an artificral
preumothorax on the left side (or nght f the operation to be on that side) i order to get
them accustomed to breathung with one lung only or even with one good one and the other
somenhat embarrassed If this 1s done the air 15 withdrawn the evening before operation

Other operators dipen.e w nh th procedure and consider prehmmary artifical pneurno-
thorax unnecessary Inany ca eb hing an exercises are d ble before opera
tions on the chest

Anenema 1s given 1n the evenng before operation or (if operated on in the after
noon) on the morning of the operating day

Preparation of the whole abdominal area including the lower part of the chest
must be done 24 hours before operation

Blood grouping and RH factor studies are required as well as total protem and
blood urea exammations

When emergency surgery 1s necessary—and 1t 15 seldom required—the surgical
nsh involved must be carefully weighed n operating on 2 poorly nourished patient
or one with a failing heart agamst the danger of delay

On admission the patient recenes one and a half ounces of castor oif if there 1s
no pvlonc obstruction or hemorrhage

Patients presenting themselves for operation fall mto two groups—those i need
of urgent operation and those m whom the operation 1> electise In the first group
calculated nisks are taken which are not Justified 1 the <econd

Presurgical care depends on whether the patient 52 good or bad nsk Inthe
latter class care 1s directed toward changing by vanous chnical means the bad nish
to the good risk category

A patient for example who enters the hospital for gastnic cancer without obstruc
tion and whose hemoglobin 1s 12 Gm or better who has been eating well and has lost
little weight needs no prolonged preparation for operation

It 15 for the poor nsk patient that the following four points demand careful con
sideration water requirement electrolyte needs loss of blood and alonc and
nitrogen requirement

Many patients are so 11l or so advanced i the disease that no treatment other
than simple medical care can be offered The preclusion usually 1s the extent of the
growth presence of obvious metastaces advanced cardiovascular disease and con
current disease in other organs



CHAPTER IX

Anesthesia

PsxcroLaGic PrERARATION

The patient’s fear may be aroused and mtensified by unpleasant past medical
and surgical experiences or they may be exaggerated owing to the remarks of others
who have submitted to surgical operations stmilar to the one contemplated

Tt should be hept 1n mind that in the days of yore, before anesthesia was mtro
duced a surgeon was one who was pointed out 1n the streets with the same hind of
shuddering awe or mterest that now would be directed tonard a public executioner

Persons who are afflicted with extreme nervousness anviety and even terror,
should be reassured m every possible manner They deserve hind, sympathetic and
gentle treatment

If the patient 1s hospitalized, preparation for the surgery, the prelmimnary hypo-
dermic mjections the change of body apparel the trip on the stretcher to the operat
g theatre, the norse of instruments handled, all produce a vanable reactton n many
surgrcal patients

If the patient gives evidence, or complains, of pain during the operation, although
the common signs of analgesta are present, 1t 1s well to behere him The analgesia
may be incomplete

The objectives of pre medication are

(a) To make the patient comfortable surgically and psychically

(b) To lower metabolic activity thereby facilitating adminstraton of mhala
tion anesthetic or an analgesic agent

{c) To obviate untoward or unpleasant reactions

On the evening before operation nembutal, grain 11, or 3 gramns 15 ghren by mouth
to provide good sleep On the day of the operation scopolamine (hrostine) graw
{50 withor without morphine sulphate 1s given by hypodermuc injection ont hour
before the patient 1s brought to the operating theatre These drugs are of course
vared 1n amount according to the age and physical state of the patient Flderly ones

may, be extremely susceptible to scopolamine and as a rule 1t 15 madivisable !ﬁ gue
the drug tn extreme old age It mav induce a rapud fall in blood pressure and collapse

The greatly apprehensive patient 1s usually put to sleep m his room before ﬂl’;ﬂ;

tion with basal anesthesia—either avertin rectally or intravenous sodium pentot P:;
An infusion may be started n the patient’s room in the left arm and preferably
with 2 No 18 needle 1n place

In some hospitals a balrz)mced anesthesta 1s customanily used It mnsl:tsrm ad:\::
1stration of sodium pentobarbital (nembutal), gram 114 about two hours bel °’|'"',°‘ an
tion morphme sulphate gramn 1§ or 1g and scopolamine or atfopine grain 1150
hour preceding adsent sn the operating room

1,2
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(Procame and pontocaine mixed are used as analgesic agents—100 mg of procaine
and 12 to 14 mg of pontocaine dissolved 1n 5 cc of spmnal fluid The spinal analgesia
15 supplemented with 1 per cent sodm pentothal solution grven intravenously and
only sufficient to produce unconsciousness and to prevent vomiting during the opera
tion }

GENERAL PROBLEMS IN ANESTHESIA

About fifty years ago the first attempt to obyviate the dangers of open pneumothorax
during thoracic procedures was made by Quenu and Longuet when they invented
and used their positive pressure apparatus Matas with the same object m view

\; 1y d da 1 for rhythmic mflation of the lungs

It 1s to Sauerbruch however that the main credit must be given for directing at
tention to the essential problems of thoracic anesthesia

The spectal difficulties are

{a) The poor nsh patient Chronic mvahdism 1s mvanably ascociated with
many thoracic operations (Probably the most reltable and ready means of estimating
the cardiac and respiratory efficiency 1s the breath holding test of Sebrasez While
resting 1n bed the patient takes one deep inspiration then closes us mouth, pinches
his nose and holds his breath for so long as possible Any time exceeding 25 seconds
15 normal but less than 15 seconds indicates severe reduction of cardiac and respira
tory reserve )

Patients who are to undergo thoracic surgery are usually poorer operative rishs
than the average and often advanced 1n years and with many organic deficiencies

(b) Paradoxic resptration This 15 one of the most dangerous comphcations of
thoracic surgery Not alone does 1t affect respiration but it involves the cardiovascular
mechanism as well

{c) Pulmonary secretion This 1s especially hazardous in thoracic surgery Efficient
preparation of the patient by means of postural dramnage and bronchoscopic aspira
tion should prove effectual

(d) The patient s posture The position of the patient on the operating table
lying on the sound side 1mpedes respiration and favors by gravity the passage of
secretion from the nfected lung into the sound one Careful arrangement of the pa
tient 1s necessary with the head so placed that anesthesia may be safely admimstered

(¢) Reflex disturbances The reactions produced are manifested by cough vana
tions m respiration fall 1n blood pressure and deterioration in the patient s general
condition

The choice of an anesthetic for an abdominal eperation 1s governed by

(a) The age and physical state of the patient
(b) The Lind and stte of the disease

{c) The extent of the surgical procedure

{d) The surgeon

(e) The anesthetist

Of course the 1deal agent for operations on the esophagus and stomach has not as
vet been discovered

In upper abdominal operations the wound 1s made 1n the area tn which respiratory
movement 1s at 1ts maximum so that 1t 1s desirable that the anesthesia should pro-
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duce so hittle additional excursion as possible In order to obtam the best exposure
the rect: and other abdominal muscles must be completely relaxed This effect may
be difficult to obtain owing to the fact that severe traction on the penitoneum and
diaphragmatic attachments may result n reflex laryngeal spasm Then, agam, sur
gical trauma 1n the upper abdomen causes greater shock than 1s the case 1n the lower
abdomen and pelvis And m general to be kept m mind 1s that prolonged aperations
upon upper abdominal viscera are often followed by more pulmonary complications
than do those on other parts of the body
Physical Examuination A preliminary physical examnation should be carned out
before the day of operation Estimation of the general condition of the patient 1s first
n order 1n assessing him as an anesthetic and surgical nish  Then comes estimation
of the abdominal wall muscle tone Flacaid muscles, obviously, can be easily related
while 2 tight powerful body wall demands use of the most potent drug—curare,
for example
Resprratory function requires special attention—cough for instance
The state of the blood, heart and vessels must be evaluated When the hemoglobin
15 below 50 per cent, or when the systohic blood pressure 15 less than 100 mm Hg
ugh spinal analgesa, for example, 1s likely to be hazardous A low hemoglobin level
may requure transfusion before, during or after operation
Vanious techntcs of admimistration are carried out and several agents may be used
either alone or i combination
In inhalation anesthesia an unobstructed airmay 15 of transcendent importance
This 15 best obtained 1n gastric operations, for nstance by the passage of an intr2
tracheal tube exther blindly through the nose, or under direct vision through a laryn
goscope
Essentials of Effective Anesthesia Techmes 1n Upper Abdonunal Surgery
(a) Safety
(b) Good muscular relaxation of abdominal wall and pentoneum
{c) M ) respiratory ts
(d) Protection from surgical shock
(e) Protectson from circulatory disturbances
(f) Mimmal disturbance of respiratory function
(%) Smooth induction
(h) Relatne freedom from postsurgical sequelae
(1) Mimumal interference with body chemistry
The methods of anesthesta for gastric operations are ¢
groups (a} endotracheal anesthesta and (b) regional analgesia
The methods which appear to fulfill the requirements most closely are near
1 Endotracheal mtrous oxygen-ether with subsequent hy per rentilation wit ’ "-;h
bon dioxide aur If 5 per cent of the last named gas 1s added 1o mspired atc ;hcr;s?urc
of respiration 1s immedsately mcreased There 15 als0 2 quich nise 1n l’h’;’(hpnmn
owing to a central action on the 1asomotor center causing constriction o the rapnd
oles {(An overdose of carbon diouide 15 indicated by pallor low blood pressure 13§
pulse fibnllany twitchings and rapid arregular breathing )
2 Spinal bloch (total gastrectomy with abdomnal ap,

faswifiable under teo mam

proach) best av oded
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3 TIeld block of abd 1 wall with splanchmc or 1c block or intra
penitoneal use of procaine

4 Bilateral theracic (6 to 12) and postenior splanchme blocks, combined with
filtration of the hine of mncision The thoracic nerves are blocked at a powt four
finger s breadth from the midline The needle 1s felt to tmpinge upon the selected nb
and 1s made to shde beneath 1its lower border It 1s then advanced not more than 1
em and 10 cc of 1 1n 1000 amethocaine solution are njected, the needle being hept
moving backwards and fornards

{The last three methods can be effectively combined with an intravenous mjection
of a short acting barbiturate given just before the local block or by a very hght cyclo-
propane anesthesia )

5 Curare When the surgeon reaches the peritoneum an tial dose of 10 to 12
mg of tubarme 1s placed in the mtravenous dnp

INHALATION ANESTHESIA

Nitrous Oxide Ether, Oxygen Many surgeons prefer general anesthesia n opera
tions for cancer of the esophagus and/or stomach
To be considered are
(a) Selection of anesthetic
{b) Pre surgical medication
(c) Admimstration of anesthetic agent
(d) Supportive therapy dunng and 1mmediately after surgery
(e) Treatment of postsurgical comphcations attnbutable to the anesthesia
The basic requirements for wntrathoractc surgery are
(a) Maintenance of a free airway
(b) Clear view of surgical field
(c) Adequate supply of oxygen
{d) Adequate ehmnation of carbon dioude
(e) Maintenance of anesthesia control at contemplated level
(f) Protection of circulation (adequate slow dnp intravenous mnfusions and
proper use of calaium gluconate)
{g) Control of reflexes (proper infiltration of dissection area and use of intra
venous procaine 1if necessary)
(h) Constant awareness of the patient s condition
(1) Thorough operating room ceoperation
Endotracheal Anesthesia The advantages of endotracheal anesthesia are
(2) Free passage of air
(b) Hazards of pul v ¢ hications d hed (aspiration of secretions
for example)
(c) Control of laryngospasm
(d) Easy control of anesthesia level
(e) With open pleural cavity 1t 1s still possible to maintamn intra pulmonary
pressure with a high degree of safety
The to and fro carbon diowide absorption technuc 15 the method of choice An
endotracheal awrway 15 used for most patients It 1s destrable that the special tube
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with an mflatable cuff be used By this means gastnic contents which are occastonally
expelled into the pharvnx are easily removed with suctton, while concurrently they
re prevented from entering the trachet
f(z;t the)‘\[emurlal Hospital, New York City, endotracheal ether 15 the anesthetic

of choice

Endotracheal anesthesia, howeser, has some disadvantages which are oning to
the mnsertion of mstruments and tubes mto the respiratory tract and the injuny pos-
sibly resultant from this maneus er—for example, mducing grinulomas of the vocal
cords rhunitss, phars ngitis and lary ngitts

The esophagoscope 1» first passed and suction carried out As the instrument v
withdrawn a tampax pach 1s inserted through it to rest m the gullet just below the
ericoid It s then fairly certamn that there will be no reflux of septic flud from the
tumor, or from the esophagus itself into the pharynt which can be inhaled during
the early stages of surgery

The nasophary ny 1s then cleansed by passing 1 well greased No 10 rubber catheter
through each nostril and apply ing suction

A phrryngeal urway 1s then introduced and as 1 further precantion agunst 1
halation of secretions a light pack 1s mserted around tins

At the termination of the operation complete inflation of the lungs 15 1ccomplished
while the thoris 1s stdl open and thus effect 15 mumntined untid the thorax s ar
tight except for 1 sealed undernater dramn

Before the position of the patient 1s altered the pick 1s removed from the phanyny
The nasopharyny 15 agam cleaned through  soft rubber catheter phced i turn
through each nostrnl The tampax pack 1s removed from the upper end of the
esophagus by traction on its sk thread over a finger mserted 1n the phanny

Through the esophagoscope fluid or blood clot 1s aspirated from the gullet

Continuous oxy gen 1s given by nasal catheters aiter the ptient returns to the ward
and the blood dnp 1s kept gong <lowly

Cyclopropane Anesthesia Cy clopropane was first suggested as n anesthettc agent
by Henderson and T ucas (1929) and its chcal use was established by Waters ard
Schondt (1934) wnd Bourne (1931)

The gas 1s produced by the reduction of trimethy lene bro
metallte zinc 1n ethy | alcohol n
It 15 a colorless g1s heavier thin ar, tnd has 1 funt benzene hhe odor It 1 re!

tivels 1nert chemucally 1s msoluble 1 water but readily soluble in pords
Cyclopropane resembles ether in its anesthetic action hut 1s less ntating, o "‘;
respiratony tract It produces stible anesthesit with quict respiation but does n¢
require the use of so much oxgen as with ether
Crclopropane slows the heart 1nd sometimes pr
KM P“ {:u:rs“ 0“ rote that pre medicition 1s to be gren m sl dases “’;”’ '::;
anesthetic agent 1s used Induction should be by mtrous ouide 1nd oxygen “““u::un
~ddition of cy dlopropane to the misture In the averige patient the "“Lc;‘ o
should not be more than 20 per cent becuse accumulation of cacbon dtm;:&k o
by hypoventilation may be overlooked Waters called attention to ll};‘ v o the
wnterval between actual abdomsnal relaxation and respirators paralyses Owing

mide m the presence of

oduces arrhy thmia
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hign percentage of oxy gen used cyanosis does not appear in consequence of depressed
respiration

In the premedication some anesthetists admimnister an ordinary dose of hyoscine
and others prefer the use of avertin

Apparatuses for anesthesia and for admunistration of ¢y clopropane have the follow
g essential components (a) a flow meter graduated to deliver so small a volume of
cyclopropane as 0 cc per minute with an oxygen flow meter graduated at 100 cc
per minute, (b) a re breathing bag (c) a close fitting face prece (d) a soda Iime can
1ster for carbon dioude absorption

Vanable quantities of cyclopropane according to the individual anesthetist are
added to the re breathing bag half filled with oxygen Third stage anesthesia 1s
reached in one to five munutes

For mamtenance of anesthesia the following techmc 1s customanly used through
out the operation the patient recetves 250 to 300 cc of oxygen to meet his metabolic
requirements and erther a constant tnckle of 30 cc of cycdopropane 1s given or 100
cc of cyclopropane 15 added for two or three minutes at intervals durning the opera
tion After mduction cy clopropane should not be added at a faster rate than 100 cc.
per minute lest a too sudden increase should cause apnea

A concentration of 4 per cent will produce analgesia 8 per cent light anesthesia
20 to 2> per cent moderate anesthesta and 40 per cent respiratory fallure The gas
1s explosive mn anesthetic concentration of less than 1> per cent.

Dunng the mantenance stage respiration 1s quiet and shallow The deep reflexes
are active Slowing of the pulse below 60 15 a great danger signal An wrregular or
rapid rhythm 1s an indication to stop the flow of ¢y clopropane

‘The anesthetist must be arrcumspect in the administration of ¢y clopropane because
of 1ts potency 1n low concentrations the absence of respiratory stimulation and the
dangerous concentrations that may be reached before receiving timelyv warnmng af
forded by cyanoss or laryngospasm A slow mduction a gradual deepening of the
anesthesia when necessary and a close scrutmy of the patient are all essential

Skeletal muscles are relaxed but anterior abdommal muscles only at times If
relaxation 15 not adequate and respiration 1s becoming depressed 1t 15 best to add a
little ether vapor If there 1s difficulty in regard to relaxation some hind of regional
block should be mduced

1dvantages of Cyclopropane 1n Thoracic Surgery

(a) Tt produces quiet uneventful narcosis

(b) Asphyua does not occur oning to the lower concentration at which 1t 15
used

() It provides adequate oxygenation

(d) It does not imtate the upper respiratory tract

() The anesthetic effects are rapidly reersible

(f) Shocked patients tolerate 1t extremely well

(g) Tt has little or no effect on metabolism

(h) It can be used with some ether (one ounce) to counteract some undesirable
features

Disadrantages of Cyclopropane 1 Thoracic Surgery The disadvantages are its
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explost eness, depression of respiration, uncertam power of producing muscular
relaxation and 1ts sensitizing effect on the cardiac automatic conductyy o ussae Trere
Is an occasional danger of atelectasis because of reduced pulmonary ventlation
The addition of small quantities of ether + apor greatly aids relaxation, while it mm
mizes cardiac irregulanty

‘ While 1t has certam disadvantages,” wrote Siese (1937) 1t more nearly ap
proaches the 1deal mhalation anesthetic than any other drug which 15 available at
the present time ’

It has been shown that cireulatory complications which may persist in the post
surgical period, such as tachycardia alteration mn the blood pressure or cardiac ar
rhythmra or shock are more frequent after cyclopropane than after ether esenn
healthy persons 14

On the other hand the respiratory morbidity 15 less than wath ether or spial anat
gesta 14

Indications for and Conlraindications of Cyclopropane sn Thoracic Surgery Cyclo
propane being non wntant to the respiratory tract makes the 1deal anesthetic for
thoracic surgery

Because cyclopropane 1s admmstered with a high percentage of oxygen it 1s the
1deal anesthetic today for patients suffering from cardiac decompensation, m blood
diseases, 1n diabetics, i hyperthyroid conditions and 1n severely shocked or tosic

atients
? Contramndications {a) When diathermy or cautery 1s to be used (b) cardiac ar
rythmias and laryngospasm, (c) as a rule when Adrenahn 1s to be used

The Use of Curare This i1s a crude extract of Strychnos and C hondrodcndrm;
tomentosum The terms ¢ tube,” gourd and ‘pot” curare refer to the \anc!leshz
contamers used by the natives m carrying the crude preparation to market Tul
crurarme 15 catried 1n bamboo tubes

Trwo brands are on the market, Intocostrm (Squmbb) and Tubanne (B W & Co)
Tubarine 15 a buffered solution made up so that 1 cc contams 10 mg of d tubocry

rarme (C.sHuN O4Cla) seath
Lach cubic centimeter of d tubocrurarine contains 3 mg of the drug It “a)dme

estimated that approuimately 0 1> mg of d tubocrurarine h)droch]cndc;:em:\h
per hlogram of body weight produces a standard response termed u;n -
Curare acts by mterrupting the nerve impulses to the sheletal mmcl es{erm“ o
ruption occurs at the myoneural junction and ts probably owing tonte
local action currents or the acety Icholine mechanism of transmussion oo A
It affects the various muscles of the body m the following order‘ ::u&
nenvated by the cramal nerves, second those of the trunk and extse N
those of respiration fourth those of the diaphragm < from lowesed
There 15 no effect on heart action except as may result from apncn:: e
blood pressure The smooth muscles of the vascular system are mls e cera
Used 1n anesthesia the drug gives maximum relaxation of mus:l\: :hc e carare
with @ rmmal degree of anesthesia Takehany %0 showed that wi e aced 103
the amount of mtrous oude required for a surgcal operation m;%m T the
large extent thereby permutting an increased oxygen exchange

0ce M
third,
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use of curarelike drugs smaller doses of local analgesic njectants can be used effec
tively

REGIO\AL ANESTHESIA

Regional anesthesta may be used alone or together with hght general anesthesia
to improve relaxation and to decrease the amount of requisite general anesthesia
Tt may also be hished by (a) abd 1 field block  (b) pestenor intercostal
block, (c) lateral intercostal block (d) or rectus sheath bloch Without general
anesthesia splanchmc block 1s additionally required

Regional analgesia 1s the method of choice in poor nsk patients

To be effective in the upper abdominal wall bilateral bloching 1s necessary of the
lower six dorsal nerves (which carry both motor and sen<ory fibers) Analgesia of the
upper abdominal viscera requires bloching of the splanchnic plexuses The dorsal
nerves can be reached 1n their subcostal grooves four finger breadths from the spinous
processes or in the mid axillary line Five to 10 cc of analgesic solution are ijected
mnto the vicimty of each nene

SPDNAL ANALGESLA

ddrantages The advantages of spinal analgesia according to <ome surgeons are

(1) It reduces nervous apprehension that some patients have to losing conscious
ness

{2) Tt1s useful for preventron of shock and can be utilized with advantage for severe
prolonged operations

(3) Tt gives extreme muscular relaxation

(4) Danger of asphyxia or thoracic complications from inhalation of vomited ma
terial 1s avoided

{5) Straming and heaving are not present

(6) Hemorrhage 1s much less because of the lowered blood pressure

(7) Retention of consciousness may be an advantage 1n case the patient has to be
consulted about some matter 1n his previous history

(8) Where an experienced anesthetist 15 not avalable

(9) In great abdomnal distension 1t 1s mvaluable

(10) Where a general anesthetic 1> undesirable for any reason such as nephntis
diabetes chest diseases certain heart affections such as mitral stenosts and the pres
ence of an enlarged thyrod gland

(1 1) The method 1s indicated 1n strong muscular patients and mn some with actise

bercul bronct or acute bronchitis Analgesia may reach to

the fourth or fifth dorsal roots so that the spnal ner es supplying the shin and muscles
of the anterior abdominal wall may be blocked as well as the ram! commumicantes
camnving visceral impulses from the upper abdommal organs The higher the level
of analgesia the greater the nsh of circulatory depression and post surgical pulmonary
complications Traction on the stomach and mesentery may cause nausea and retching
by refleves iy olving the vagus nerves and for this as also for psychologic reasons
1t 15 desirable to combine hight general aresthesta with the high pinal block

The analgesic solution diffusing 1tself through the cerebrospinal fluid acts upon
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explosiveness, depression of respiration, uncertain power of producing muscalar
relaxation and 1ts sensitizing effect on the cardiac automatic conductive tissue There
1> an occasional danger of atelectasis because of reduced pulmonary ventilation
The addition of small quantities of ether vapor greatly aids relavation, while 1t rumt
muzes cardmc irregularty

‘ Whle 1t has certan disadvantages,” wrote Stese (1937) 1t more nearhy ap
Pproaches the 1deal mhalation anesthetic than any other drug which 1s available at
the present time*

It has been shown that circulatory complicattons, which may persist i the post
surgical pertod, such as tachycardia alteration mn the blood pressure or cardiac ar
rhythmia or shock are more frequent after cyclopropane than after ether even m
healthy persons 113

On the ather hand the respiratory morbidity 1s less than with ether or spinal anal
pesia 149

Indicelions for and Contramndications of Cyclopropane m Thoractc Surgery Cyclo
propane being non imtant to the respiratory tract makes the 1deal anesthetic for
thoracic surgery

Because cyclopropane 15 admmistered with a high percentage of oxygen it 1s the
1deal anesthetic today for patients suffering from cardiac decompensation 1n blood
diseases, 1n diabetics, 1n hyperthyrod conditions and m severely shoched or tovic
patients

Contraindications (a) When diathermy or cautery 1s to be used, (b) carduac ar
rythmias and laryngospasm, (c) as a rule when Adrenalin 1s to be used

The Use of Curare This 1s a crude extract of Strychnos and Chondrodendron
tomentosum The terms tube ’ “gourd” and pot” curare refer to the vaneties of
containers used by the natives mn carrying the crude preparation to market Tulo
cruranne 1s carried m bamboo tubes

Two brands are on the marhet Intocostrin (Squibb) and Tubarme (B W & Co)
Tubarine 15 a buffered solution made up so that 1 cc contains 10 mg of d tubocrt
rarmne (C,sHN:04Cly;

Each( C:bl:: centelme)(er of d tubocrurarine contains 3 mg of the drug 1t was “'P
estimated that approximately 0 15 mg of d tubocrurarine hy drochlonde pentahy drite
per kilogram of body weight produces a standard response termed a unit et

Curare acts by interrupting the nerve impulses to the sheletal muscles This m"c(h
ruption occurs at the myoneural junction and 1s probably owing to interference W
local action currents or the acetylcholine mechamsm of transmission "

1t affects the vanous muscles of the body i the following order first lho:: "
nervated by the cramal nerves, second thowe of the trunk and extremities, thy
those of respiration fourth those of the draphragm

hT:ere ; nr:effelc:lon he:rr. action except as :mv result from apnea and f"’mlm“"“'
blood pressure The smooth muscles of the vascular 5ystem are not aﬂmc:l viscerd

Used 1n anesthesia the drug g1ves maximum relaxation of musculature zmof P
with a mimmal degree of anesthesia Takehany'4? showed that wath the uscmm{ o
the amount of mtrous ovide required for a surgical operation may be :“ wath the
Irge extent thereby permitting an increased oxy gen exchanye Then too
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use of curarelthe drugs smaller doses of local analgesic mjectants can be used effer.
tively

REGIONAL ANESTHESIA

Regional anesthesia may be used alone or together with Iight general anesthesia
to 1mprove relaxation and to decrease the amount of requisite general anesthesta
It may also be accomphshed by (a) abdominal field block (b) posterior intercostal
block (c) lateral intercostal bloch (d) or rectus sheath block Without general
anesthesta splanchmic block 1 additionally required

Regional analgesta 1s the method of choice m poor risk patients

To be effective n the upper abdominal wall bilateral blocking 1s necessary of the
lower six dorsal nerves (which carry both motor and sensory fibers) Analgesia of the
upper abdommnal viscera requires blocking of the splanchmic plexuses The dorsal
nerves can be reached in their subcostal grooves four finger breadths from the spinous
processes or in the mid axillary hine Five to 10 cc of analgesic solution are injected
Into the vicimty of each nerve

SPINAL ANALGESIA

Adwantages The advantages of spinal analgesia according to some surgeons are

(1) It reduces nervous apprehension that some patients have to losing consctous
ness

(2) Itisuseful for preventon of shock and can be utihized with advantage for severe
prolenged operations

{3) It gives extreme muscular relaxation

{4) Danger of asphyna or thoracic comphcations from mnhalation of vomited ma
terial 1s avoided

() Straiming and heaving are not present

(6) Hemorrhage 1s much less because of the lawered blood pressure

(7) Retention of consciousness may be an advantage in case the patient has to be
consulted about some matter in his previous history

(8) Where an experienced anesthetist 15 not available '

(9) In great abdommal distension 1t 15 invaluable

(10) Where a general anesthetic 1s undesirable for any reason, such as nephritss,
diabetes chest diseases certatn heart affections such as mitral stenosis and the pres
ence of an enlarged thyrod gland

(11) The method 15 indicated mn strong muscular patients and 1n some with active
pulmonary tuberculosis bronchiectasis or acute bronchitis Analgesia may reach to
the fourth or fifth dorsal roots so that the spinal ners es supply ing the shin and muscles
of the antertor abdominal wall may be blocked as well as the ram: communicantes
©rry.ng wisceral mpulses from the upper abdomnal ergans The bigher the level
of analgesia the greater the nish of ctreulatory depression and post surgical pulmonary
complications Traction on the stomach and mesentery may cause nausea and retching
by reflexes mvolving the vagus nerves and for this as also for psychologic reasons
1t 15 desirable to combine hight general anesthesia with the high spinal block

The analgesic solution diffusing 1tself through the cerebrospinal fluid acts upon
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all exposed nerve tissue and mhibits 1ts conductivity—~the maximum effect being
everted upon the spmal nerse roots rather than upon the cord atself The cord 15
less mvolved as 1t 1s protected by the covening pra mater so that it 1s only affected
superficially and continues to transmit nerve impulses and impressions between
ments
It 15 to be recalled that cerebrospinal fluid comes nto contact not only with t
spinal roots, but with those of several of the cranial nerves when 1t passes to th
level, namely the optic, motor ocull, trochlear and abducens
The spinal analgesia 1s supplemented with 1 per cent sodium pentothal soluts
given mtravenously and only sufficiently to produce unconscousness and preve
vomiting during the operation
Every effort 15 made to prevent or correct a prolonged fall 1n blood pressw
Ephedrme sulphate, i doses of 25 mg to 50 mg, depending upon the diastolsc pre
sure 15 used If the diastolic pressure 1s over 100 mm Hg the smaller dose 15 grve
and the larger dose 15 used for those patients whose diastolic pressure 1s less tha
100 mm of mercury
If, 1n spite of all care the patient remains uncomfortable and miserable the mhal:
tion of cyclopropane 1s started at once This gas should also be used where possib’
if a supplementary anesthesia 15 necessary owing to the premature wearng off ¢
the analgesia The excess of oxygen which 1s the accomparument of cyclopropan
adminstration 1s particularly beneficial to spinal block 3! A very hght narcosts ¢
also be obtained by adding at intervals small doses of soluble thiopentone to a1
mtravenous dnp salne ¥
Toxic symptoms are not owing to the fixation of the drug in the hpoid element
of the synapses but to absorption of the drug from the cerebrospinal fluid ito the
systemc venous circulation
Disadrantages of Speunal Anclgesia
(1) Retention of consciousness
(2} Position of the patient may be undestrable
3) Uncertainty of analgesia
E-l; Cannot bqyused forg\er) high operations—that 15, above the level of the
third dorsal segment
(5) It should not be used under the follow ing conditions
(a) Severe shock, especially wound shock
(b) With very low blood pressure
{c) In feeble old people
(d) In pyemia or shin sepsts
(e) In menmgeal discase
((xig)) II: ?EZ%::ZCZondxllons such as bronchutis, broncheectasis :mt(iI :(’ll(;“;o""f
the lungs 2 very high spml should not be gnen but an ord
spinal 1s niot only permussible but may be a leantag nal flnd
It has been shown of late that there 1s a large increase of blood and spina ot
1y important when strgery 18 C1ree
sugar in spinal analgesia It s then obvioushy 1mpo: lucose without
on a person suffering from diabetes to avoud the use of intravenous gl
prior estimation of the sugar level and use of insubn
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Coniraindications to Spinal Analgesie Spinal analgesia should not as a rule, be
used for patients who have abnormally gh or low blood pressure or who have suf
fered from any disease of the central nervous system High spinal blocks should be
avoided if the patient has any form of respiratory obstruction or other interference
with normal respiration and never 1if there 1s sepsis m the area of the contemplated
lumbar puncture

Dufficulties 1w Admusiration of Spinal Analgesia

1 Falure to enter theca
(a) Osteoarthritis
(b) Obesity landmarks frequently difficult to find
(c) Inaccuracy of direction
{d) Blunt needle
(e) Passing directly through dural cavity and onto bone
) A dent sclerosis of from disease
Failure to get good flow
(2) Patients in extremely poor physical condition
{b) Particle of skin a fold of arachroid or a nerve cord entering needle eye
(c) Entenng side of theca
(d) Blood clot in needle
Tailure to get adequate analgesia
(a) Poor flow of cerebrospnal flusd
(b) Incorrect injectant
{c) Inadequate dosage
(d) Improper technic

A technical point which 1s well to keep 1 mind when spinal analgesia 1s induced 1s
the careful notation during subarachnoid tap of the pressure and rate of dnp of the
cerebrospinal fluid If flusd drips very slowly even though 1t can be aspirated freely
the anesthetist should be particularly careful in the use of single dose spinal analgesta
because the stow dripping of the fluid usually forecastsa rather sudden fall m blood
Pressure if the contemplated oniginal dose 1s injected It 1s best then to dimmsh the
dose by 15 per cent

In certain patients having a low systolic blood pressure and therefore a low spinal
flurd pressure 1t may be difficult to withdraw 6 or 9 cc of spinal flud Physiologic
saline solution can be substituted as 2 diluent for the procame

Position of Patrent 1n Lumbar Puncture This 1s an extremely important factor i
successfully accomplishing a lumbar puncture

The vertical posttion 1s advocated by some surgeons The patient 1s seated wath his
legs dangling and the bach strongly flexed A nurse or other assistant stands in
front of the patient 1 order to support htm This position of course cannot be hept
when the patient 1s unconscious or gravely 11l

The lateral position on a flat topped table has greater advantages It 1s utihzable
1 all instances

Monroe!$ wrote that lumbar puncture can be accomplished as easthy with the
Pattent Iy ing comfortably stretched out on his side as 1t can with his chin and hnees
approuimated

N}

w
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¢ Ius discomfort extreme and his apprehension mcereased on that account hasty
glance at any standard anatomy will satisfy the most sheptical that any significant mereace
1n the separation of the lumbar spinous processes by flexton of the cery 1cal spine and thighs
15 an imposstbilits The 2 or 3mm clearance necessary to introduce a lumbar puncture needle
between adjoining bony prommences 1s avalable even when opisthotonos 1s present
The usual extreme flexion 15 effective only as a means of restramt 1 uncooperatie or un
anesthettzed patients and never as a means of mereasing the ease with winch the needle can
be mserted

It has been shown that when the torso 1s flexed 1n Ppreparation for lumbar puncture
and the needle 15 inserted in the midhne beyond the neural canal it entets the mtec
vertebral disc If the body 1s not flexed the needle will strike the vertebral body o
enter the venous sinusoid or one of the connecting vemns Flexion of the spine in
creases the intradisc pressure and because of the stronger anterior elements of the
disc this pressure 1s reflected in the weaker postenor part causing a shght bulging
of the disc mto the neural canal

In order to get the spine fully fleved an assistan{ places one arm under the hnees
and the other round the bach of the patient’s nech while explaming to him the neces
stty for getting the chin so near ta the knees as possible The purpose of this flevion
1s to widen the intervertebral spaces and thereby facihtate the entry of the needle
A roller towel placed round the neck and hnees and tightened by twisting with a rod
sometimes helps to maintain the flexed position (Extreme flexion widens the space
between the spinous processes but does not alter the distance to any extent between
the larminae }

The long axis of the spme should be parallel to the floor If the puncture 1s to be
carried out 1n bed 1t 15 best to 1nsert a flat board bets een the mattress and the springs
An alternate step 1s the placement of the patient at the very edge of the bed

Site of Puncture The patient must remain motionless during the puncture

It can be made at any Jevel but the sites usually selected for injection nto the
subarachnoid space are either between the spinous process of the third and four;h
(Quinche s point on a hne connecting the uppermost thac crests) or between the
fourth and fifth lumbar vertebrae (Tuffier s pomnt) slightly to the left of the midhine
(shich s better than directly on the nudhne, as some surgeons advise)

Stertlization of Skin The bach 1s pamted with alcohol and 1odine which 1 }tlu:l
1s removed with another coat of alcohol Sterile towels are placed (1) undemcn{ the
patient (b) over the buttocks {c) over the lower ribs and () over the on}r‘t A :’;Cd
tangular sterthzed space 1s left from about the beginming of the sacrum to the e

lumbar vertebra .
The operator sterihzes s hands
The Prl:ncture A space between two SPINOUS Processes is selected with ’;hc lf:]xm:‘
The spinous process below 1s palpated and the spinous process abmchmrhc [;n[:‘p
the thumb 15 placed on the spinous process above and the skin s stretc ‘ ,m)cr e
ward direction The patient 15 forewarned that he » Ml feel a prick A lut)c .1:"! o
procamne 1s mjected 1nto the skin The needle 1s then mserted mare deeply

local analgesic agent mnjected

The spinal needle 1s nserted
thus sphtting rather than cutting the dural fi

i ss1th the bevel parallel to the long axis of the bods,
bers VWithdrawal of the needle 19 done
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slowly until flmd no longer drips from the hub this bemg an attempt to prevent
hermation of the meninges into the wound
(The lumbar puncture needle should be carefully chosen 1t should have a short
bevel and the pomnt should always be Lept very sharp )
The needle—16 or 20 gauge—should be angulated cephalad so that 1n case 1t 1s
mserted too deeply 1t will strike the posterior surface of the superior vertebra
The left thumb agaimn finds the space and as before the shin 1s stretched Moving
the thumb upwards 1t 1s made to rest on the inferior surface of the upper spinous
process
‘The lumbar puncture needle 1s grasped firmly m the nght hand by the hilt and 1ts
pornt 1s mserted through the skin of the interspace guided by the left thumb natl
Both hands should work simultaneously when introducing the spinal puncture needle
The pomnt of the needle 1s controlled so that if there 1s a sudden ‘give the needle
will not be rapidly advanced and so travel too far across the subarachnoid space
The needle 1s advanced a short way perpendicular to the shin surface The left
thumb 1s then removed and the needle circumspectly advanced by steady pressure
with both hands the left hand holding the shaft of the needle to prevent 1t gong too
far
As the ligamentum flavum 15 reached there 1s a characteristic sense of density and
mterference with the pomt of the needle When penetration 1s effected 1t 1s followed
by a sharp chck as the pont of the needle passes through the tense dura mater The
stylet 1s withdrawn at frequent intervals
If spinal fluid fails to flow or having started stops floning the needle 1s rotated on
its long axis (Nerve roots may float up against the bevel )
Under ordinary circumstances 10 cc of clear spinal find 1s withdrawn
The patient 1s then placed flat on his back i which position he remarns for the next
24 hours The head should be Lept low but the patient may turn from side to side
Iufficulties of Lumbar Puncture If cerebrospmal fluid fails to appear the needle,
without the stylet 1s cantiously advanced a few mullmeters If this fails the needle
13 rotated and shghtly withdrawn VWhen there 1s still no flow the stylet 1s replaced
and then withdrawn If the cerebrospinal fluid fails to appear on removing the sty
let for the second time the needle 15 again rotated
1f the patient complams of pain down the leg the needle has struch one of the roots
of the cauda equina The point of the needle must be withdrawn almost to the shin
and re mserted with a shght upward tilt
Bone 15 struck from an mmpinging pomnt of the needle when spinal flexion 1s inade
quate The needle 1s withdrawn Another attempt 1s made to increase spial flesion
and the needle 1s re mserted with an upward tilt (Sometimes when there 1s osteo
arthntis of the spine proper flexion 1s prevented ) If the attempt 15 unsuccessful
anather interspace 1s selected for puncture
The presence or absence of a hydrostatic block of the spinal canal above the site
of lumbar puncture 1s discov ered by mahing pressure upon the jugular vemn on each
side (Quechenstedt test) with the result that the egress of blood from the cranium
15 harred and the intracramal pressure 1s increased This m turn will increase the
Pbressure 1n the spinal canal which 1s registered by the manometer unless a complete
block has occurred above the lumbar puncture needle
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“Dry Tap” Y hen there 15 2 “dry tap’ care should be taken that the needle 1» m
the subarachnoid space If there 1s pam 1t 15 probable that the needle has nat been
ntroduced mn the midline

Sometimes there 15 a “dry tap ’ because the needle has been pushed 1n too far
through the subarachnoid space and 1nto the back of the vertebra or interertebral
disc At times merely a drop or two of spmal fluid flows This 1s usually occastoned
by a nerve root floating up agamst the bevel of the needle The needle should then
be turned on its long axis

The stylet 1n the needle sometimes does not fit properly and does not extend to the
very end of the bevel or the needle when mtroduced, may be plugged by shin

Bloodv Tap " The usual procedure 15 to collect 2 or 3 cc 1n each three consect
trvely used test tubes Inalmost all “bloody taps caused by trauma theflud gradually
clears of blood so that clear, or almost completely clear, fluid 15 obtatned i the thied
test tube When blood 1s intimately mixed with spinal flnd and has been for some
time the three test tubes contain equal amounts of blood

\eedle Breakage There are usually two hinds of accidents and the treatment varies
somewhat In the first variety the break occurs during msertion and 1s reahzed when
the stylet jams, 1n this case the sty let and needle are left m position as a gmde to the
broken fragments and an immediate attempt 1s made to remove them

In the second vanety of acaident the needle breaks on accouut of some sudden
movement on the part of the patient after the stylet has been removed It 1s usuale
best to localize the preces by roentgenograms and an attempt at removal 1s made at
some later date

Sequelae Some of the sequelze of lJumbar puncture are

(a) Headache

(b) Vertigo with or without visual disturbances

(c) Nausea and vomiting

(d) Pamn at the site of puncture sometimes radiating to the hips

Headache 15 the commonest sequel It 1s presumed to be caused by fea
flurd through the dura into the extra dural tissues

The headache 1s oceipttal or occasionally frontal Associte
nausea or stiffness of the neck i

In patients with post puncture headache the spmal fluid pressure 1 abrorma
low
One of the characteristic features of spinal puncture headache 15 that the suﬂ'er:;
has 1t only when the head 1s raised and not when the head 1> lowered It IS"M‘S!M
heep the patient flat for twenty four hours after the puncture, withoat a 1 ‘“‘h ad
1s allowed to turn from side to side but be s not allowed to raise his head Tll: ‘m
of the bed 1s gradually elevated after a few hours until the pam hsappears A (o
of codeme or aspirin every four hours often gives rehef

The use of 2 double needle asa rule preventspost punc
consists of two needles one inside the other and a stylet
of the wner needle The outer needle reaches the ligament
needle punctures the dura (The needle <hould be turned so t
sates rather than trnsects the fibers of the higiment ) The sitting
and a sy tinge must be used to withdraw the cercbrospinal flnd

Lage of spinal

d sy mptoms may be

ture headache Qne van!
A screw fixes the position
um flavum and the inoer
hat ats cutting end «epd
posttzon 13 best
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Complications Serous complications are uncommon
if the needle 15 allow ed to deviate from the midiine in the deeper part of its cour.e
1t 15 probable that one of the lumbar nerves will be struch and thereby cauce acute
pam 0 the Jower himb on that side
Respiratory Depression W hen the injectant extends to motor divisions of thoracic
nerves the thorax will not expand with inspiration and only dwphragmatic breathing
goes on If the injectant passes to the level of the fourth cervical nenve root the dia
phragm becomes paralyzed and complete respiratory paralyss takes place
Hypotension Fxtreme 1ail 1n blood pressure 15 commoner with high spinal analgesia
than when the surgical site 15 in the lower abdomen
1t 15 dangerous to allew hy potension to supersene This fall of blood pressure 15
owing chiefly to peripheral arteriolar and capifiary dilatation i the areas from which
sympathetic control has been temporarily removed with consequent stagnation n
those areas reduced venous return and impared cardiac output The hypotension
appears shortly after the onset of analgesia usually withm nve minutes and 15 ag
gravated by alterations in the patient s position
Once the blood pressure has been stabilized bv the use of vasopressor agents or if
extreme care 1S tahen ta prevent sudden and major changes 1n positsion there 18 no
fall of blood pressure
It 15 well to remember that the patient under spinal analgesia and any patient in
whom the perspheral vascular bed may not be under complete control should not be
subjected to rough handhing
A few other factors contubute to the fall in blood pressure associated with spinal
analgesia Intercostal paralysis from high levels of analgesma with lugh concentration
of the drug causes decreased pulmonary ventilation with attendant hypovua, carbon
dioxtde retention and decreased cardiac output I «cess carbon dioide in the presence
of sympathetic paralysis of the peripheral vessels causes further difation of those
vessels On this basis the use of catbon dioide inhalations for resuscitative purposes
1s definitelv contraindicated 1n a patient with spinal analgesia The fall an blood pres
sure may alsa be enhanced by paralysts of the carotid sinus mechanism which pre
vents reflex compensation
The hiypotension assocated with spnal anafgests resuits it imperfect a<s genation
of the gher centers and the cerebrum This hypoxia imitiates another train of symp
torns frequently noted in patients under spinal analgesia These are nausea and vomut
tng mental confusion and anwiety air hunger and tachy cardha
Epinephrine 1s not satisfactory because 1t causes a senous secondary fall in pres
sure The drug need not be used routinely and need be given only to those patients
m whom 1t 1s antseipated that the lev el of analgesia would be such as to cause sigmft
cant sympathetic paralysis lor practica) purposes this means that any level of
analgesia above the tenth thoracic segment may be sufficient to preapnate hypo
tension It 1s more important to admimster these drugs prophylactically to a patient
with hypertension than to the pitient with normally fow blood pressure The patient
with hvpertension 15 Jees caprble of compensating and 1s more susceptible to throm
bosis following 2 perniad of low tennon It 15 1mportant to gie the vasopressor druy
mtramuscularly fifteen minutes prior to the oneet of analgesia in order to allow time
for absotption of the drug into the fifoxut stream
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Gastric Upsets Nausea, retching and vomiting are common complications of single
dose spmal analgesia The apprehensne patient can be quieted by the mtravenous
use of morphine or 1 to 3 Gm of pentobarbital sodium

Headache Treatment 1s prophy lactic and combative For the former the use of 2
small needle, surgical and chemical cleanliness bloching foot of bed for 12 to 24
hours Strong light and reading should not be permitted

Treatment of the estabhished headache depends on the cerebrospinal fluid pressure,
if this 1s thought to be Jow the following measures may help 1ntrathecal njection of
100 to 200 cc of distilled water If cerebrospinal flud pressure 1s thought to be lugh
lumbar puncture, intravenous glucose 50 per cent m normal saline 30 to 200 cc,
magnesium sulphate, 50 per cent solution 2 cc, mntravenously

Magnesium sulphate S0 per cent enema, 6 ounces, may be given Caffemn odm
benzoate, 714 grainsintray enously , repeated, 1salsouseful Constant head-down post
tion 1s effectine

Injury to the Interreriebral Disc This mjury apparently causes a severe arthntis
which sometimes develops after lumbar puncture The patient, at first feels no pain
but some weeks or even months afterwards, mtense lumbar bachiche develops

Examnation shows the lumbar spine held rigid by muscle spasm in the fleved

position and a roentgenographic eamination reveals arthnitis localized to one in
tervertebral Jont with foss of jont space

The condition 1s largely progressne Treatment during the active state 1> by fixa
tion 1 a plaster extension jachet

Prolapse of Intertertebral Disc This acaident, occasioned by lumbar puncture, has
sometimes been reported i the surgical literature "

Cerebrol Hemorrhage This 1s a rare complication caused by a too rapd wit
drawal of cerebrospmal fluid, especially where intracranal pressure 15 rn:sed d

Osteomyeltss of the Spine This complication was reported by Leonard Findlay &

F H Kemp '#

Hemorshages 1n the Spinal Cord and Hndbrain This comphcation hs been e
ported occasionally

Special Circumstances The methods which are useful i special curcumstances i
high abdomnal surgery are

(a) Endotracheal nitrous o
with carbon dioxide oxy gen

(b) High spinal block hest

(c) Field block of the abdommal wall combined with splanchnic bloctl;i;ilong
field bloching for extensu e explorations 1s the costo thac one A hea{lstar‘chc oot the
the costal margm starting at the ensiform cartilage and downward 0lor D e
cleventh rib and from there, again downward to the :\menorI supc; o aw the
“The mjectant 1s placed subcutaneously (joming thevanouss heals}anc
muscle layer

A separate splanchmic bloch can be obtained
opened, the hand 1s introduced and the nur;a genl )
came (50 cc 35 per cent) solution 1s then deposttec
aspects of the bol:Je; of the first lumbar vertebra (nmuln ;arn:ccn(;rc ; i
second method (happts s) the posterior approach 1s used Belo

wide oxy gen ether, with subsequent hn)cr\en!ll:mon

Turst the abdomen 18
thy retracted with the finger A\a\O;
in close contact with the Jateral

echme) In the
tuall

m two wavs
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blocking 1s accomplished the patient 1s placed on his side and a point 15 selected 7 em
external to the spnous process of the first lumbar vertebra This pomnt should be
directly below the twelfth nb Through 1t a 12 cm needle 1s introduced 1t an angle
of 45 degrees to the median plane The point should be felt striking against the side
of the vertebral body The needle 1s then partly withdrawn and remtroduced n a
shghtly more forward direction until sts point 1s felt to shde at a tangent past the
bone It 1s then pushed 1 cm farther in The aspiration test being negative 20 to 30
cc of 1 per cent novocaine solution are njected The patient 1s then turned over and
the same process 1s repeated contralaterally

A modified technic of anterior splanchnic analgesia 1s accomphshed according to
Arnold (of Lincoln Nebraska) in the following manner

The abdominal wall 1s anesthetized with 1 per cent novocaine solution containing
3 mimims of adrenalin solution to each ounce of the anesthetic agent The area 1n
Jected 1s from the ensiform cartilage to the umbilicus

The midhine incision 1s carned through the abdominal wall into the pentoneal cav
1ty The peritoneum 1s anesthetized 1n an area of one and one hali to two mmches from
the cut margin crrcumsenibing the masion

The left hand (f the surgeon 1s right handed) 1s inserted and the stomach 1s gently
drawn downward until the gastrohepatic hgament or lesser omentum 1s seen An
mjection 1s made into the structure

The forefinger of the left hand exerts gentle pressure downward on the gastro
hepatic igament until the abdominal aorta 1s palpated The vessel 1s gently retracted
to the left, the pancreas 1s drawn downward and the finger feels the anterior body of
the first or second lumbar vertebra and remans between the abdominal aorta and the
vena cava 1n the atea of the celiac aws in the middle of the plexus of the same name

A large Finsterer splanchnic needle (seven inches long) 1s inserted to meet the
anterior body of the vertebra upon which the forefinger rests Seventy five to 100 cc
of }4 per cent solution of novocame are injected with the customary amount of ad
Tenalin 1mto the retroperitoneal space

(d) Combrned paravertebral and splanchnic blocks A bilateral paravertebral from
D 7 to D 12 can be substituted for the antenor field block The patient 1s placed on
his side and a number of wheals are raised 4 cm from the midline opposite the se
Jected spinous process Through these wheals an 8 cm needle 1s passed perpendicularly
to the skin surface until 1ts pomnt 1s felt to impinge upon the nb It s then shightly
withdrawn and re ntroduced downward and mward toward the lower border of the
nib The needle 1s finally carried 2 cm past this pont and 1f the aspiration test 1s
negative 5 to 6 cc of 1 per cent novocaine solution are 1jected When all the i
Jections are completed the splanchmic bloch 1s carried out

C Spinal Anal (Senal Anal, F: 1 Anal, ) For pro
longed abdomnal operations continuous spmnal analgesia introduced by W T
Lemmon 1n 1940 15 highly effective His theorv was that after the nerve roots have
soaked up their full of analgesic drug much of the mjected <olution remains in the
cerebrospinal flid wnactnve from which it can be absorbed into the blood stream
with the production of touc symptoms Thus he deviced a techme for making
serial njections of mimmal amounts of drug

Surgeons and anesthetists are well aware of the occasional great inadequacy of
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single dose spinal 2nalgesia, namels its uncertam dutation (about one hour} which
requires combinng this technic with the use of other agents and techmcs Continuous
spinal analgesia should therefore be used for patients whose physical condition per
muts the use of the method when long surgical ntervention 1s contemplated

The method 15 useful when exther the scope or the duration of the operation s un
certain Tt enables minimal dosage to be given without fear of madequate analgeva
and sa 15 desicable in the aged the very yvoung, and the physically handicanped

The advantage 1> obvious m that the anesthetic agent can be added mtermit
tently as required without rish of adminsstration of large mitial doses

Other advantages n this technic are

(a) No hmutation of length of action

(b) Smaller doses of the drug 1n the intrathecal space at any one time
{c} Low effective concentrations of the drug, 2-> per centum

(d) Termination of the analgesia at will by the removal of spinal fluid

The chief disadvantages are needle brethage and displacement of the needle patnt
from the subarachnoid space during the posttioning of the patient These rishs can
be mimmized or obviated by usmg a large (15 giuge) lumbar puncture need'e and
passing through it a No 4 ureteric catheter <o that its tip hes 4 to S cm bevond the
needle point The needle is then removed leaving the catheter 1 postion The prin
ciple 1s similar to that of the senal caudal block technic

Glucose in cancentrations of 5 or 10 per cent may be added to procame spinal flud
solution One or the other concentration of glucose 15 ysually 1dded m equal puts
wath the procamne spinal find solution and the total amount of the muxture should
equal that used when procame and spmal fluid are used alone {Glucose hustens te
onset of analgesia )

Cyclopropane may be used during the last hour or so of the surgery Durnng much
of the mampulation both lungs can be kept normally inflated but when dissection lln
the mediastmum requires lung retraction small arcas of absorption collapse are &
smost sure to occur These are hot harmful unless left too long i that state Theanes
thetist should wflate the lungs at least every twenty mmutes

The apparatus necessary for continuous spinal analgesia cansists of

(1) A special mattress

(b) A Sise introducer

(t) Special needles

(d) A Luer Lok synnge

(¢) A three foot length fine bore thick walled rubber tubing s 2

The mattress measures five inches by eighteen nches by src feut and cont
seven inch gap on one side beneath the lumbar spine

‘The Sise ngntr:oducer 15 a short large needle of sufficient d;r:w;cr l?!a;l,m’::c;zn;
needle The spinal needles are 17 18 or 19 or 20 gauge, 27 wa .
length They are malleable

The I uer Lok synnge generally used 1s of 10 ce or 2@ cc capa

The tubing 1s fitted with I uer Lok connections one 1o '.\((':c) e emnEe
spinl needle and the other (which 1s pros ded with 1 stop €o¢ o bk <o that the

The patient before beang tuned on hus sude 15 phied it ol mattress This per
site of the purposed tap rests directly over the gap in the <pwil ma

ity
h ta the hub of the
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mts resumption of the proper supine position with a mimmum of shifing He 15
then carefully rolled onto his s:de The hips and hnees are flexed and the latter are
approumated to the chin

After panting the shin with the selected antiseptic and placing 2 stenile drape a
wheal 1s raised over the spinous mterspace used as a landmark

The second lumbar mnterspace 15 used for upper abdominal procedures and the third
for surgery m the lower abdomen

A quantity of ephedrine 1s mixed with 15 cc of 0 5 per cent procamne which 1s used
to infiltrate the skin and interspinous hgament

The Sise introducer or an erdinary spnal needle of the same calibre can be sub
shituted to penetrate the shm and interspinous hgament The needle 1s mtroduced
until 1ts point enters the dura and s left 1n sttu protruding 1n the mattress gap

All air 15 expelled and the free end of the tubing 1s connected to the lumbar punc
ture needle after removal of its stylet After aspiration to test the flud continwmity of
the svstem the imtial dose of novocame 1s injected The tap 1s turned off to prevent
leah of cerebrospinal fluid back mnto the tubing and svringe An average of 50 mg of
novocaine 1s required each half hour to mamtain analgesta

The anesthetic solutton 1s made by muxing a 10 per cent solution of procatme with a
quantity of spinal fld Three cc of 10 per cent procane and 9 cc of spmnal flud
are mixed to make 12 cc of a 2 5 per cent solution each cc of which contains 25 mg
of anesthetic drug A > per cent solution 1s made by muxng 6 cc each of 10 per cent
procaine and spial flmd This preparation contains 50 mg per cubic centimeter and
15 used for intra abdomtnal operations

(It 1s mantained by some anesthetists that the use of a difute 1 per cent solution
of procame renders continuous spinal block a safe method A greater margin of safety
1s assured }

The synnge contaiming 12 cc of well mixed anesthetic solution 1s attached to the
rubber tubing which 1n turn 1s filled by injecting 2 cc from the syninge The stop
coch 1s then turned off and the other end of the tubing 1s fixed securely to the hub of
the spinal needle

The patient 15 then rolled onto his back so that the spmal needle and attached tub
mg as previously stated find protection 1n the gap 1n the mattress

A 5 degree Trendelenburg tilt 1s maintained until the desired level of analgesia 1s
reached the solution being of course hyperbaric After twenty minutes a drip of
0> per cent procaine at about eight drops per minute 1s started This rate may have
to be altered to heep the level of analgesta constant and to provide adequate relaxa
tion

(If pontocane s used the following ponts must be Lept in mind The specific
gravity of 1 per cent pontocaine 1n saline as supplied 1s 1007 which 1s about equal
to the average of spinal luid which ranges from 1001 to 1009 By adding 10 per cent
glucose to the anesthetic solution the speaific gravity of the mixture 1 made greater
than the spinal fluid One part pontocame to 117 parts 10 per cent glucose gives a
specific gravity of 1013 and by making the injection with the patient 1n various
posttions—Trendelenburg level or Fouler—the height to which the solution flows
n the spinal canal can be controlled )

The signs of waning analgesta include restlessness flushing of the face warm perspr
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ration, nse 1n blood pressure quickenig of the pulse, increase m tone of the ab
dominal muscles and relaxation of the mntestines

Paravertebral Thoracic Block This technic was suggested by Sellheim (1909) and
subsequently developed by Lawen (1911) who designated 1t “par ertebral conduc
tion anesthesia A local analgesic agent 1 mnjected contiguous to the sertebrat column
where the nerve trunks 1ssue from the intervertebral foramina

Wheals are raised 4 to 5 em fram the midlne opposite the fower borders of the
dorsnl spimes The recorder 1s set at -4 to 5 centimeters ‘The needle 15 directed per
pendicularly through each wheal to find the bone which 1s contiguous to the trans
verse process This 1s usually found at a depth of > centimeters The needle 15 then
partly withdrawn and directed somewhat medially and cephalad over the upper
barder of the transverse process, or caudad, to the transverse process until st shdes
past the tip on its way to the body of the vertebra The pomt of the 12 cm needle
should rest close to the anterolateral surface of the hody of the vertebra The aspra
tion test 13 made and then 5 to 10 cc of procaine solution are injected

There may be hemorrhage from rupture of dural vessels It 1s possible also ton
Ject the analgesic agent acaidentally into the subarachnoid space if sleeves of dura,
pra mater and arachnoid extend out along the somatic nerves and the ram: com
municantes

An alternatrve technic 1n paravertebral thoracic bloch 1s accomplished 1n the fol
lowing manner wheals are formed about three finger breadths from the mdhine
In each, successively, a needle 1s thrust at an angle of 35 degrees to the saggital plane
until 1t shdes off the lower border of the nb The needle 1s circumspectly projected
unt)] at a depth of 6 to 7 cm 1t hits the vertebral body Ten cc of mjectant are now
placed between the rb and the vertebra avoiding the dura

A rapant techme of muntaimng continuous Jumbar paravertebral sy mpathetic
block was described by Thomasen and Moretz 1 A No 334 md\\c)‘l‘lﬂg '-“’h‘f“: "{
placed 1n the area of the second lunbar ganglion rocane and | are mpected
every three hours

;‘ge equipment 1s similar to that utthized m continuous sp:ml‘::na]gcs!-’l “S“LL’;
cludesa No 16 Tuochy needlewith a Huberdirectional pomnt anda 342 Tuohy “(‘“b :md'
o No 23 gauge needle with a blunt edge a plug to fit into the hub of the ree

rile test tube

: S:It‘;e ;auent 1s placed on the contralateral side to the selected site '120 Tlelft}:
needle 1s nserted drectly beneath the transverse process of the second fumbar e
bra The Huber directional needle pomnt 1s toward the midime The catheter 1s

neertes 0 N he needle
in<erted through the lumen of the needle until 1t reaches the distal c' djof 1] e

e the t e hand the needle 15 removes by
While the catheter 1s m position and held w1 Ix;:)nl o g,

1 off the catheter with the other hand o
:e]:ler:i:to the free end of the catheter and procaine is mjected through the cathete:
the site of the lumbar sympathetic chamn ol
M"l'hom'\sen and Moretz use 8 cc of 1 per cent procame lmumc!l \;&5‘ jl,](g?h:n;clnl
penicillin for exch injection Between injections the necd]c 18 !r:um b turn,
plug With the catheter still attached 1t is placed in a stenle xlts e e catheter
1s closed with a sterile cotton stopper An abdominal pad 1s p! ac&(‘ :dhw‘c P
This pad and test tube are affied to the side of the patient Wi
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Splanchmc Anesthesia i Gastnic Surgery The advantages are that 1t gives ade
quate anesthesia 1n most mstances and that 1t 1s the least shocking of all the method<
available

Splanchme anesthesia may be defined as the infiltration with a procame solution
of the retroperitoneal tissue 1n the vicimty of the solar plexus {(abdominal bran—
Bichat)

The splanchnic nerves contamn the sensory pathways from the upper abdominal
organs mn laboratory amtmals The great splanchntc nerves i man anse from four or
five roots which spring from the branches which lead to the middle thoracic gangha
These gangha recerve fibers from the fifth or sixth to the ninth or tenth dorsal nerve
by way of the ram1 commumcantes The trunk of the great splanchnic nerve 1> formed
from 1ts constituents on the lateral surface of the eleventh dorsal vertebral and enters
the abdomen by piercing the crus of the diaph to Join the ganghon
on the same side

The small splanchnic nerve anses from the lower thoracic ganglion of the sympa
thetic cord which 15 connected with the tenth eleventh and twelith dorsal nerves
This trunk passes with or lateral to the great splanchnic nerve into the abdomen to
Joint the 1 1 The two r gangla are situated one on each
side of the midhne at the level of the first lumbar vertebra

‘The semtlunar gangha together with the coeliac aortico renal and superior mesen
teric gangha form the solar plexus This plexus gives nise to the gastric phrenic,
hepatic splemc suprarenal renal spermatic or ovaran aortic mesenteric hypo

gastric and pelvic plexuses From these plesuses the nerve fibers are distributed along
the arteries and their branches to their respective organs

It 15 necessary to anesthetize the anterior abdomnal wall and the parietal pen
toneum in addition to the solar plexus

There are a number of technics The antenor and posterior routes have been pre
viously described

y Anesth ‘The various suppl d are as follows

(a) Contemplated from the start and may be given elther before or after the spinal
wmjection

(b) Admimstered during the course of surgery owing to ncomplete anesthesia or
extension of scope of operation because of emotions discomfort and anvety on the
part of the patient or \omiting or

(c) Intravenous mhalation or a combination of the two may be used Light ether
or light cyclopropane can be given before a spinal injection By the use of these meth
ods the patient 1s not anare that he has undergone a spinal analgesia

Alternatively the spinal analgesia 1s given n the usual manner W hen 1t 1s ascer
tained that 1t 1s effective a Iight general anesthesta 1s given (For surgery below the
umbilicus pentothal makes an excellent supplement but for igher blocks an inhala
tion agent 1s preferred by mans surgeons )

Intrayenous morphine one-eighth to one-quarter of a gramn mav be sufficient to
quiet a nenvous patient

Intercostal Nerve Block in Upper Abdominal Surgery Efficacy of Efocmine The
relatinely high nadence of pulmonany complications following upper abdominal
surgers has been attributed to hvporentilation caused by hmited respiraton ex
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cursions owing to postoperative pain Kahn showed that stimulation of the central
end of any mtercostal nerve causes reflex mhibition of respiration This was alo
shown to be true n stmulation of the peripheral branches including those to the
rectus abdomims muscle A sigmficant decrease of pulmonany ventilation following
upper abdommal surgery has been repeatedly reported by many mvestigators The
respiratory nhibition amounts to approsimately 60 per cent depression of the mean
wital capacity during the first few postsurgical days Churchill and MeNell'™* found
that 2> per cent of presurgical vital capacity was present twenty four hours after
operation and Powers reported this value as 33 per cent 1n his series

Atelectasis has been recognized as the predommant early postsurgical pulimonary
comphcation and a primary condstion i the des elopment of pneumoma The Joss of
the cough reflex following upper abdommnal surgery 15 a sipnificant predisposing fac
tor Secretrons which are normally removed by cough and ahary action remain i
the lungs and sometimes induce lobar or lobular obstruction Unless vigorous meas
ures are taken the micro organisms of the upper respiratory tract mvade the collapsed
area with consequent serious comphcations

The pulmonary complications that endanger hfe and contribute to morbidity are
atelectasis and pneumoma The lobular atelectasis that 1s frequently discovered 15
either ameliorated or goes on to bronchopneumonia Any procedure shich prevents
or limits the predisposition to these complications 1s obviously of more than theoretic
significance Cutler and Hoerr reported an madence of pulmonary complications of
11 per cent 1 hiliary tract procedures and 23 per cent 1 gastnic surgery Mimpros
reported that 29 per cent of pattents in a series of 100) gastrectomtes showed varymg
degrees of lobular and lobar atelectasis while Blodgett and Beattie cited 11 per cent
pulmonary complications 1n first day ambulatory patients and 13 per cent 1z non
early ambulant pateents follow ing upper abdonunal surgery It 15 of importance to
note that the highest incidence of these complications follow ed gastric surgery rather
than other upper abdominal procedures It 1s recogmized that other factors enter 1ato
the causation such as advanced age and 1ts consequent physical detenoration

The primary atelectasis s attributable to the greatly reduced respiratory excursion
resulting from a comlnnation of the following factors intimately assocsated with post
surgical pawn i the surgical area sphinting of the diaphragm  tight abdommal drc’SS
ings and binders an inkibition of deep breathing and coughing and respeatory ¢‘0
pression resulting from morphine and the opmtes The tendency of the pz\twnll 00{
remain 1 one posttion 15 also a factor of concern particularly in the developmen -
venous thrombr Tight abdominal binders and narcotics tend to depress pun sc;n .
tions ansing from contraction of the abdominal muscles and depression of t:oug,l !nl
flex Similarly because the abdommal muscles are active m resprration '!]lw ]n’ :m
1s reluctant to tahe deep breaths because of the iznssocm:ed pain n’;‘he high incide

pulmonary com lications 15 therefore not surpnsy

o {;‘f:;“ﬁ;‘:l ylnczhods l;‘n\ e b?en advocated to reduce stimulation of the m;crco:::‘
nerves and resultant hypoventilation they are for the most part found m:r):‘lq:, .
The approach has been two fold  the first nas directed] at plicng the |:‘C:S e pr
advantageous arca and direction so as to interfere with so few scnsory m; g
ble “Iransverse meision has been suggested as a step tow ard achievin, 1hs purpo
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The objective of the second approachwas the control of postsurgical painby the use
of local infiltration with an analgesic solution Bickham'*” advocated njection of the
abdommal wall with quinine and urea hydrochlonde Cappelle'™ suggested the use
of continuous infiltration of the wound area with procaine solution These techmcs
have in the mamn been replaced by other procedures Gus Starr and Gilman 14
Zolunger Belinkoff and Graham ¢ Seldon and Priestley described techmcs of nter
costal nerve block with local analgesic agents

While this approach appeared to hold great promise the injectant solutions had
many nadequactes The short acting aqueous preparations did not produce analgesia
of sufficient degree or duration requinng repeated frequent blocks which met with
patient resistance While there was apparently better success with the mnjectant oxl
solutions the disadvantages of the oil solvent were obvious and well known

The pharmacologic and clinical action of Efocamne (E Fougera & Co Inc) mdi
cates that 1t 1s of special interest as an agent to be used for intercostal nerve blocks
It 15 an aqueous solution which produces a local anesthesia of approximately two
weeks duration without local tissue reaction

The svalue of the ntercostal block in patients undergoing upper abdominal surgery
15 twofold the greatly decreased madence of pulmonary complications and the reduc
tion of morbidity owing to effective pain control

At hen effective intercostal nerve block has been accomplished there 1s 1 definite
increase 1n vital capacity n the first few postsurgical days A vatal capacity of about
23 per cent greater than with other techmics has been recorded by different imvesty
gators Moreover the blacked senes acheved a basic level of vital capaaity ap
proximately two diys before a control series Thus the mean vital cipaaity of the
expenmental sertes on the first postsurgical day was the same as that achieved hy
the control ¢ roup on the third postsurgical day This serves to illustrate what can be
accomphshed through intercostal block technics

Technte The intercostal nerves pass through the intervertebral foramina and run
1 a groove betund the lower edge of the nb between the nternal and external ter
costa) muscles They pass below the costal cartilage at the costal arch into the ab
dominal wall The nerves pass toward the midline i an oblique and downward direc
tion nnenating the shin and muscles of the anterior abdomial wall with the
exception of the inguinal regions Bartlett has shown that the intercostal nerves are
most accessible 1n the area from the mid scapular to the anterior axillary lines where
they course 1 a closed compartment beneath and behind the nb

The technic described by Bartlett 1s commonly used The patient 1s placed recum
bent The thoracic cage 1s elevated by means of a small pillow to make the field easily
accessible The arm 15 raised above the head in order to stretch the skin taut over the
nibs After proper preparation of the surgical site the intercastal bloch 1s accomphished
by mserting a 22 gauge 1! inch needle so as to impinge on the b The needle, 1n
serted perpendicularly slides over and under the nb where the intercostal nerve lies
Aspiration 1s carried out prior to njection in order to ascertain that the needle has
not punctured a blood ves<el nor 15 1n the pleural cavity The solution 1s njected and
the needle 1s withdrawn It1s desirable then to massage the area in order to distnbute
the anesthetic solution
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The process 1s repeated over the nest nb until the desired area 1s anesthetized
Bilateral blocks may be carried out for mudline maisions or where an evtensie trans
‘erseinasion 1s to be made Some thought should be grven to the selection of neryes
to be blocked These are as a rule, the sixth to the eleventh mtercostal althoush 1t
may be varied to suit personal requirements

The amount of Efocaine injected 1s from 1 to 2 cubic centrmeters The mean anes
thetic duration 1s generally more than 10 days when either quantity 1s used There
appears to be no advantage 1n 1njecting more or less of the solution Since Efocamne
1s mscible v 1th the body fluids 1t 1s nat encapsulated and the solyent phase takes place
rapudly even i the event of mnefficient mjections

While the technic of administration 15 relatively simple a few points must be
stressed Some surgeons prefer the postersor paravertebral approach because lateral
cutaneous branches ot the intercostal nerve diverge in the area of the mid axllary
hine There 1s alwavs the possibility when 1njecting 1 the nud avllary area that owing
to the small quantity of solution placed one branch may escape contact with the drug
The space described by Bartlett does not extend postertorly The nerves he beneath
the intercostal muscle and are much closer to the pleura than in the mid axillary Jine
The objection to the posterior approach 1s the possibihity that a paralisis of the inter
costal muscles may result because the motor nerves mneriating these muscles tahe
ongm posteriorly The addihonal danger of an mtrapleural mjection 1s also present
Both of these complications are mummized when the mid axiffary approach 15 used
The possibility of an mcomplete block 15 neghgible 1 relation to the safety factor

Lfocaine 15 a rather umgque analgesic agent 1t 15 safe and effective producing anat
gesia for prolonged periods of time The anesthehized area 15 a cause of hitle concer;\
and presents no problem to either physician or patient There 15 no interference wit
wound healing or local tissue reactions The desensttized area graduadly dum nushes
n size and norma} sensitivity always returns

The use of Cfocaine 1n conducting the intercostal nerve bloch ehrmnates many of
the factors predisposmg to pulmonary complications in upper abdomnal P"“Ced;‘:;i
Tt 15 without apparent drawbachs Chrucally and especially from the viewpont of
patient the techmic 1s worthy of widespread use

INTRAVENOUS ANESTHFSIA

Pentothal sodium 1s not writant to the respiratory tract and produes only R:‘l:,‘]‘l(
changes in body chemustry Respiration 1s quiet under its 1dm1m;\ralmn (I!t: bow
ever seldom adequate for gastric surgery when used alone, as the nrglc lec : c;mn
quired to produce relaxation causes too great respiratory 1nd postsurilc]a zd ,|‘71 ot
Combined with mtrous ouide and oxy gen (26 to 50 per cent) pentot! alsso
prove satisfactory for quich operations in debilitated or asthentc paten

ANESTUFSIA Jn INOPFRABLE ( ASTRIC CANCFR

alcohol has been advocated for the relicf of pug
han other means The wjection 1 2 hypo
{ low, tus 1ffected side uppermost and the
e roots umed at he at the highest

‘The use of intrathecal absolute
moperable cancer and 1s said to be safer 4
baric one The patient rests with s head
spine flexed Iaterally by sandbigs so that the nen
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level The bods 1s also tiited forwards so that the postenor roots will be affected
rather than the anteror ones

The alcohol 1s injected at the site of the deswed block at the rate of 04 cm per
minute up to 1 cubic centumeter After twenty minutes the patient 1s turned on his
backh Relief may be tmmediate and n any case should occur withmn two weeks and
last about stx months

Where a palliative procedure for the very feeble 1s contemplated (Jejunostomy for
example) a field block 15 used
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CHAPTER X

Surgery

Crnronorocy

Merrem, Paul Carl Theodore, refers to American surgeon, John Jones who
accomplished first pylorectomy experimenting ondogs Merrem gave following
cntena for accomphshing operation (1) 1f patient seems the sure prey of
death after having been sick for long time and after evers other remedy has
been tried to no avail, (2) if we find on placing fingersonright regron of stomach
an unmistakable hardening, (3) 1f a short time after exting patient suffers from
obstruction of bowels and chromic vomiting
Egelberg Norwegian miltary surgeon, advised operation for esophageal
stricture He did not perform the operation
Bassow carried out gastrectomies on dogs
Blondlot carnied out gastrectomies on dogs
Sedullot, C E, first cartied out gastrectomy on humin bengs
Torellt Ruggero, first to be credited for resection of part of stomach of 2
human being It was a resection of anterior stomach wall which was incarcer
ated m fissure of ventral hernia Patient recovered
Von Hacker suggested his technic—a two stage operation Anterior wall of
stomach sutured to abdominal wall leaving 1t for four or five d1ys until
secure adhesions were formed betw een exposed surfaces Then stomach opened,
but gastric contents still escaped through new stom1 into peritonent cavity
Billroth C A Theodor, expertmented 1n esophageal resection on doss it
first acc lished a gastro en 1y according to W u\!lhr s method and
then added to 1t the extirpation of the cancer At tius stage the duodenum
first was cut and separated 1ts lumen turned m and then closed with tso
layers of Lembert sutures The stomach was finally cut off 1t a distance of
one half centimeter from the anastomosis and the opening was closed 1m
medrately by occluston sutures and on top of this by T embert sutures

The Billroth IT operation was reported by von Hacker at the I ourteenth
Congress of the Deutschen Geselischaft fur Chirurgie at Beeln (April iy
1885) and published the same year His report in part 1s as follows

After the abdominal cavtty had been opened 1t was posuble to draw forward
the tumor which was the <wre of a fist freely mosable and nat adherent It nas
<cen that the new growth extended far up e pecitlly on the grater curvature
Since the patient was n sery poor condition Prof Ballroth first petformed & £1 tro
enterostomy 1n order to be able to end the optration mn case threatenmg s\'mp‘l}:m;s
<hould appear The gtstroj¢junostomty was performed rccarding ta Waolller s me! hmn
the jjunum was drawn up over the transierse colon and fixerd ta the stomd] ):
front of the transyverse colon Since the patent was not i a state of collap ¢ at the
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end of the rapidly completed operation and the pul € was strong the extirpation of
the cancer nas immediately undertaken The tumor Was 1olated m the v ual man
ner at the lesser and greater curvatures the tumor was first divided from the duo-
denum while the latter was compressed by the hand of an assistant hereupon the
end of the duodenum was imverted into 1ts lumen and the duodenum closed with
Lembert sutures wn two fows When the stomach lumen was opened 1t was mn
mediately cleansed with a <pecial sponge and another one was placed i the interor
of the portion to be resected Then followed the division on the e of the healthy
stomach and the immediate placing of occlusion sutures over which 1n the inter
spaces separate Lembert sutures were placed In the stomach the occlusion was
hhewice executed by manual compres 1on After resection had been effected 1t was
seen that on account of the cancer the mcLion would have to be carried downsward
on the greater cunvature as far as one half c from the
fistula whuch had been made and even here the wound urfaces appeared mfiltrated
Both operations 1ncluding the closure of the abdominal walls had lasted one and
three-quarter hours The course was entirely favorable and without reaction
Exen though we did not succeed 1n effecting a radical cure here et the case
demonstrates the feasibility of the method In the future in similar ca~es 10 case one
hould wish to carry out a prel \ gast! as a one
hould make the fistula still nearer the fundus Techmeally to be sure 1t 15 €2 ter
to undertake the Tesection first Onte could then preseatls u ¢ the lower part of the
stomach wound for application of the jejunum especally in case of extensive cancer
on the greater curvature when the 1nc1 1on follow an arched form

1

(The method devised by Billroth 1n 1685 the so-called II had <everal 1d
vantages no danger of tension a large gastrectomy could be performed
whereas the fatal suture angle could be totallh avorded )

Jones Sydney first successful gastrectomy

Vernewl A A modification of Sedillot s techme

Gussenbauer and von Winmarter reported thewr obsersations on dogs
which subtotal re<ection of the stomach had been accomplished Ther pub
lication marked an epoch because 1t demonstrated dogs could live mdefimtels
after resection of considerable parts of stomach

Czerny Vancenz first excised part of cervical esophagus for cancer n man
leaving patient with a fistula

Pean Jules on Apnl 9 accomphshed first pylorectomy on man el<ewhere
i the world and espectally 1n Europe the operation 15 hnown as Billroth 1
method of gastrectomy because Billroth s was the first surcessful use of resec

tion and direct anastomosis 4

Billroth I operation

Wolller antertor gastroenterostomy suggested by “icoladom

Jaboulay gastroduodenostomy

Czerny Vincenz successful elliptic exasion and transverse reunion of a
stenosed pilorus

Kvdvgier Ludwizvon cured a patient suffering from fibrous stenosis using
Wolfler s method It was found that Woltler s operation of anterior gastro

enterostomy nas unsuccessiul 1 a number of patients owing to compression
of transverse colon by anastomosed jejunal loop \on Hacker attempted to
avoud nadequacies of Wolller s operation by attempting gastrojejunal anasto

mosis through button hole 1ncision of transyerse mesocolon
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Conner, Phineas, of Cincinnaty, accomplished first complete gastrectomy on
a human being &

von Hacher, posterior gastroenterostomy first suggested by Couryoister (1882)
Hernele, pyloroplasty

Mtkulicz, Johann, pyloroplasty

Von Eiselberg first used modification of subtotal gastrectomy hnowa today
as the Hofmeister or Iinsterer variety of Billroth IT

Braun, jejunostomy 1n conjunction with anterior gastroenterostomy
Dojyen, L, pyloric exclusion in conjunction with gastroenterostomy
Bircher, extra thoracic esophagoplasty It consisted of transection of esopha
gus n nech, divided ends bemng sutured to shin, upper end being brought down
over sternum

Biondze, transpleural route first used experimentally m esophageal surgery
Eiselberg pyloric exclusion 1n conjunction with gastroenterostomy

Fontan (of Toulouse)

The aim of my operation 1s to establish a gastric stomx so constructed that the
escape of gastric juice will be impossible I have adapted this idea of a valsular opera
tion base on Penere s expeniments In my operation not only the mucosa but all
the coats of the stomach enter into the formation of the valve I build the valves
1w one sitting by the aid of a simple operatsve procedure There has never been
detected any leakage of gastric juice or of gastric contents following this operation
and there has never been present any cxconations There has never been present
any ulceration

Schlatter total gastrectomy 8¢

Biondie feasibility of transthoracic exposure and resection of lower esophagus
and cardia with restoration of contmuity by esophagogastrostomy
Brigham total gastrectomy with esophago duodenostomy—first such opera
tion performed on man

Depage, tubular gastrostomy, using 2 flap of stomach

Michuhicz Johann, transthoracic resection of gastrc cirdia

Enderlen, made first successful exploration of esophagus by mediastinl route
and 1 same year successful transpleural rescction of that orgin m dog was
carried out by Sauerbruch

% oelcker, T, first successful resectron of carcinoma

Meltzer Samuel James and Auer, John, tracheal msufflation techmic
Plummer Henry Stanley , demonstrated that almost all structures of the esoph
agus can be dilated by malung patient swallow fine thread and by wsing this
thread as guide for dilators

Polya Fugene, modification subtotal gastrectomy (end to side gastrojejune
tomy)

Thoreh Max first successful resection of thoracic esophagus
Janeway Theodor Caldwell (US A} tubylar gastrostomy
Sauerbruch Lrnest T erdinand, exturpted cancer of upper thoreic
making his approach 1n nech

Zanger awllary esophagostomy

esophagus
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1914 Schwers transpleural and transdiaphragmatic resection n two stages with
nb resection

1916 Braun transpleural gastric cardiectomy

1918 Burcher transpleural gastric cardiectomy

1923 Horhammer trans abdomimal cardiectomy

1933 Ohsawa direct end to side anastomosis of esophagus to fundus of stomach

1938 Adams and Phemuster transthoracic transphrenic excision and direct anasto
mosts of esophagus to stomach

1942 Meyer Willy first report of successful total gastrectomy using transthoracic
approach

1944 Trotter resection cervical esophagus

1947 In recent years operation of choice has been esophagojejunostomy A loop
of jejunum 1s placed erther antenor or posterior to the colon

S167s OF INOPERSBILITY In GASTRIC CANCFR

1 Enlarged hard supraclavicular glands (left Virchow »)

2 Metastatic nodules 1n hver

3 Indications of secondary growth in distant organs for example the lungs and
long bones spine et cetera

4 Metastatic deposits in rectum

> Palpated multiple masses in abdomen

6 Palpable cancerous omentum

+ Subcutaneous metastatic nodules scattered 1n abdomunal wall

8 Nodules at umbilicus (Dysphagia with mass i epigastrium indicates large
growth but not necessanly mnoperable by transthoracic route if glands not too
extensnely mvolved )

9 Roentgenographic evidence of imvolvement of an extensive area of the stomach
by growth and wide fixation of the organ to neighboring structures

10 Asates

11 Extensive imohement of glands

12 Presence of a serious associated disease

Pack'®® considers the following vaneties of gastric carcinoma as non resectable

Tho e tumors which at exploration of the thorax are accompamied by hemorrhage freely
collected m the pleural cavity neopla. tic nodules d: d in the pleura (hi hol
study by frozen <ection) adhestons en bloc with the diapt ] an immosvabl
tumor and ven extensie infiltration extensive imvasion of neighboring organs as the aorta
the bronchus  pinal column et cetera thosc which after maision of the diaphragm are
shown to be accompamed by fiver metastases implants in the adjacent pentoneum or the

pouch of Douglas (not tevealed by chnical ) extensive infil of the
adjacent epiploon and the pancreas et cetera

Torar GastrFcTOMY
Care of 1 atrents During Gastrectony

1 Avoidance of airway obstruction adequate oty genation
2 \dequate blood and fluid replacement
3 Reduction of reflex disturbances in the surgical aren by avoidance of trauma
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Avoidance of contamination of surgieal area

Maintenance of adequate blood supply

Avoudance of tension at site of anastomosts

Penodic inflation of lung during intrapleural part of operation
Complete re expansion of lung while pleural cavaty 1s closed

Some salient points to bear m mind regarding gistrectomy —total or subtotal—
are the followng

Systematic exploration must reveal freedom from v olvement 1n the follow

ng areas

(a) Foramen of Winslow, the hepatoduodenal ligament

(b) Gastrohepatic higament 1s ruptured to ascertam the extent of lymphatic
nvolvement around coelac avs

(c) Spleen visualized to discover possible extension of growth into gastro
splenic higament and to conclude whether splenectomy 1s urgently re
quired

(d) Distal end of esophagus palpated to ascertan mobility and extension of
disease past carda to gauge extent of esophagus available for anastomosis

(e) Posterior wall of stomach examuined to discover metastases mto per
pancreatic capsule

(f) Supertor surface of transt erse mesocolon exanned to determine condstion
of mddle colic vessels

{g) Cul de sac palpated

Technscs 1n Tolal Gastrectomy

1

[X)

[N

N

There are two main technics m total gastrectomy namely

(a) Removal of stomach (as the phrase denotes) i s entirety and umon of
the esophageal end with a jejunal Joop—esophagojejunostomy

(b) Distnl end of esophagus umted to end or side of duodenum—esophago
duodenostomy

During the operition the following structures recenve attention

(a) The greater omentum

(b) Lymphaties and nodes 1long greater curvature

(c) Nodes of left gastropancreatic fold

(d) Cardiac nodes

{e) Right gastroepiploic nodes

(f) Infrapylonc and retropy loric nodes

() Lvmph nodes of lesser curvature

(h) Gastrohepatic omentum

(1) Nodes along coeliac 1us

()) “vodes n gastrosplenic giment

(L) Spleen

(I) Tentoneum of entire lesser sac

Dunng exploration an evaluation 15 made o

ment and exrly appraisal of the status of distal end of Mphngu«' T

Sectioning, both vagl (according, to some surpeons) somewhat high,

greatly m mobilizing distal esophagus

f the extent of cancerous mvohe
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Where the tension betw een the tw o anastomotic ends seem too great esophago
jejunostomy should be effected This may be done i an antecolic or retrocohic
manner and i! d by entero a

The stomach should be removed before the anastomoss 1s carried out

After the suture 15 complete the omentum 15 affixed to the suture Ime by two
or three interrupted catgut sutures

An important techncal step 1s separation of the omentum from the transyerse
colon Thus reveals the lesser peritoneal cavity and etposes the splenic vein
and artery They can then be easily ligated at the tail of the pancreas facili

tating removal of the spleen and stomach

The omentum should be entirely freed from the transverse colon well over
on the night side and separated to and including 1its attachments at the
splemic flexure

- o

®

o

Iudications for Total Gastrectomy

1 The patient should not be a poor surgical nish

2 Site and extent of the cancer found at laparotomy 1f the lesion has extended
to the cardiac lymph nodes from the pylorus total gastrectomy 1is the only
feasible technic
The stomach i 1ts entirety and the lower end of the esophagus sufficientiy
mobile for the contemplated operation to be accomplished by esophageal
jejunal or esophago-duodenal anastomosis without great effort or tension
on the suture hne
Non mvolvement of the esophagus (: ding to some )
\on mnvolvement of the hner
Localized leather bottle stomach
Generalized leather bottle stomach
Locahzed malignant growths at fundus
Cancer of upper third of lesser curvature
10 Lymphosarcoma with tendency to infiltrate stomach wall

w

O 00 O U e

Chace of Incisions for Total Gastrectomy There 1s a choice of the following mcisions

(a) Midhne Incision This naision which 1s the most commonly used 1n gastric
surgery 1s begun at the tip of the xiphisternum and passesyertically downwards to
the area durectly above the umbilicus The inciston 1s carried farther through the linea
alba The penitoneum 1s exposed to the right or preferably to the left If previous
studies indicate the urgency for total gastrectomy and if the distal esophagus 1s
mobile the transabdominal approach 1s preferable The transtheracic wasion 1§
used if there 15 esophageal obstruction whether the tumor 1s primary 1n the stomach
or the esophagus (figs 50-33)

(b) Riht Paramedian Inasion This maision 1s begun an inch to the night of the
wiphusternum 1t 1s carmed vertically downward to the area 1-2 inches below and to
the right of the umbilicus The antenor sheath of the rectus 1s opened and the muscle
1 separated from s sheath so far as the middle line The posterior sheath of the rectus
1s thus exposed and ncised as well as the underlving transversabs fascia and penito
neum for the whole length of the nasion

(¢) Right Transrectus or Muscle Sphit Inasion This commences over the nght
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costal margin and continues vertically downwards at the Junction of the wnner and

middle thirds of the upper part of the nght rectus muscle for about five mches All

these structures in the line of ncision are drs wded, ncluding the muscle itself

hageal
Fig 50 —Position of patient for left Iateral magion m or
esophagogasine surgery
~ e
N @
B
oy /
. re
1
’
!
s

A
Fig 51—A Combined laparothoracotomy mason B Sohd serucal uI:;n (z:nshllllr:;
upper left rectus mewmion Dotted line (b) wmdicates Baudet Nasvarro 1n
nb flap for lower esophagus or gastnc ¢ardia
(d) Left Paramedian Inaiston This approach 1s siilar to xlhc rlfhtsx:i\ll;ar:rclgt‘:\::
one but passes to the left instead of to the nght of the middle hne nrlr,;rd A
where the cancer 1s high up on the lesser curvature and in order to

proach 1o the cardiac end of the stomach.
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<Rectus abdomin
—D ton um

5

Fig 52—A Upper abdorunal transverse mcsion with & moderate upward curvature
An excellent exposure 1s obtamed B A nght paramedian masion Tnadwisable for high
gastrc surgery C Upper midine masion Does not gve adequate exposure D Closure of
midhne masion E Closure of paramedian mcision

Fig 53 —(a) Costal arch severed with guidance of two fingers inserted intra abdominally
(b) Division of cartilamnous costal arch intercostal muscles and pleura

{e) Transverse Inciston The transyer<e epigastric tneision 1s customanly made by
some surgeons
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costal margin and continues vertically downwards at the Junction of the inner and
muddle thirds of the upper part of the right rectus muscle for about five inches All
these structures 1 the line of mcision are diy 1ded, including the muscle itself

A

[ 42 = ‘5

Fig 50 —Position of patient for left lateral thoracotomy mncision in esophageal or
esophagogastnc surgery

N
o

N hows
Tig 51 —A Combined laparothoracotomy masion B SOhlV] sertical Imcc (z‘:"!h::g
upper left rectus incision Dotted e (b} indicates Daudet Navarro inasion
ub flap for lower esophagus or gastnc cardia

dian
{d) Teft Paramedhan Incision This approach 1s simtlar to the "[];:I:J::\r;:; ot
one but passes to the left nstead of to the right of the mddle line e rer
where the cancer 15 hugh up on the lesser curvature and in order to affo
proach to the cardiac end of the stomach.
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Rectus heath.
ctus abdomin
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Fig 52—\ Upper abdomnal transierse asion %ith 2 moderate upward curvature
An excellent exposure 1s obtamed B A nght paramedian masion Inzdvisable for high
gastnc surgery C Upper midlne inaision Does not give adequate exposure I Closure of
mudhne wmasion E Closure of paramedian mnasion

Fig 53 -~(a) Costal arch severed with gudance of 10 fingers inserted intra abdorunally
(b} Diwiston of carnlagimous costal arch mtercostal muscles and pleura

(¢) Transverse Incision The transy esse epigastnc maision 1s customanly made by

some surgeons
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General Techmes in Tolal Gasirectomy
There are many modifications of technic and approach for total gastrectomy but
the following are usually carried out
(a) Esophageal duodenostomy
(b) Esophagojejunostomy, uttlizing a double loop
(c) Esophagojejunostomy, utihzing a single loop
The two avenues of approach are
(a) Abdominal, for esophagojejunostomy
(b) Transpleural—sphtting the diaphragm and drawing the cardiac end of the
stomach mto the pleural cavity
The mamn difficulties of the operation can be summarized as follows
(a) Great depth of the esophagus and consequently 1ts imited exposure even
after reflection of the left lower costal cartilages
(b) Brewity of the sub diaphragmatic part of the esophagus
(¢} Absence of a serous cott on the posterior aspect of the esaphagus
(d) Friability of esophageal walls
(e) Tendency of esophagus to retract mto posterior mediastinum
The general principles on which gastric resection 1s based are
(a) Prel rv mohiltzation of duoedenum
(b) Complete hemostasis
(c) Aspiration of gastric contents
(d) Deflation of the stomach
() Separate suture for each layer of the gastric and jejunal walls
(f) Selection of proper method of gastrointestinal anastomosts to meet require
ments of the operation
Total gastrectomy 1s sometimes accomplished 1 two stages In the first 1 Jong
loop of Jejunum 15 placed anterior to the stomach and the summit of the loop i
sutured to the diaphragm contiguous to the esophagel opeming with one or two
sutures of blach sk the ends of which are left dangling for subsequent identification
An entero anastomosis then has to be effected at the base of the long loop ‘The two
hmbs of the loop are sewn together except for the last two inches The abdomen 1
closed The second stage that of gastrectomy, 1» accomplished about a weeb later
The summut of the loop 15 loosened by withdrasal of the black silh suture before the

gastrectomy 15 begun

Es01 HAGOJEJUNOSTOMY

Moymthan s Operation

(1) Midlme abdomnal inaision 3 mches m length for expl
8 nches

(2) Ield of operation 1solated by hot moist pads .

(3) Two long clips apphed to left gastric artery at its OnRIN from cchac arter)

(4) Artern divided and proumal end hgated ol the

(5) Lpper and lower coronary groups of ghnds

stomach by gauze stripping
(6) Cardiac end of the stomrch lso denuded by gauze strpping

loration and enlarged t0

detached downwards towal
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(7) Castrohepatic omentum du1ded after hgature so close to liver as possible until
upper border of pylorus 1s reached

(8) Txposure of pvlonc artery and gastroduodenal artery by gauze stnpping

(9) Pylonic artery hgated and divided (figs 51-55)

(10) Fploration of area posterior to pylorus and down to lower border of due
denum

(11) Opening made tn great omentum {fig 36)

(12) Blade of clamp passed upwards through this opening posterior to duodenum
to appear abose pylorus

Fig >t —Fxposure of reliac artery and branches A Left gastnc B Esophagogastnc
Junction C Splemic artery D Pancreas E Hepauc arterv F Right gastrnic artery G
(elac artery

(13) Second clamp (rubber covered blades) apphed distal to presious one and
duodenum cut between the two

(11) Single strong catgut suture passed through proumal part of duodenum and
round clamp to immobilive clamp

{15) Distal end of duodenum then closed by contmuous catgut suture with in
clusion of all coats and with double lay er Pagenstecher thread sutures above (hg 57)

(16) Clamp attached to proximal part of duodenum now covered with gauze pad
and elevated leftnard thus tt hly exposing gastroduodenal artery, Avters
igated and divided
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(17) Gastrohepatic omentum diided along whele length of greater curvature at
a distance from stomach of from one to twe nches, glands rematning attached to
stomach

(18} Stomach now being freed gentle traction 1 made on esophagus until about
one inch 1s visible below diaphragm (fig 58)

(19) Transverse mesocolon divided mn a3 ascular area

(20) Upper loop of jejunum drawn through this opening

(21) Selection of area on summut of thrs loop about § mches from the ducdeno
Jejunal flesure, for anastomosts

L Gastrica

R Gastro-
emploic

Splenic o

Fig 55 —Blood supply of stomach view ed from befow

(22) Extent of about two and one half mches of jejunal loop placed !m}nS\hc::e:i
along a Iine directly posterior to esophagus (In general decision as m},“ ‘mtﬂh .
form a retrocolic or an antecolic anastomosis depends n the mamn on the len,; o

ejunal mesentery but . most nstances an antecolic anastomos:s 1s great )) : -
])arJeferred Then o long afferent jejunal loop s formed of at least 10 to 13 tnch
§ hts
lelzgg) )A\nasmmosxs by ntroduction of eight hght mterrupt'ed su(uu;s I;cl;;r;n“lwd
h Part of the euc ¢ of jeju!

lected avea of jejunum and esor e

::l:al on surfac!e I\\ hich 15 now postersor about three-quarters of an inch from

ttachment N
mzzjtc;;i:m n:serlcd 1nto esophagus which 1s further exposed by forusble tractio

P d upet
(10(“2:;‘ Srmmach wrapped 1 hot laparetomy pads which also <erve as trix::n:“sr "
esophagus (Retention of the stomach until completion of the postes!
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sutures 15 preferable as a rule, to its earlier removal and use of a clamp on the cut
end of the esophagus )

(26) Tight interrupted sutures inserted until the postenor half of the esophagus
10 1ts entirety 1s securely attached to jejunum Anterior to these sutures continuous
suture introduced from left ta tight

(27) Anterior to the continuous suture small opening 1s made nto esophagus and
mto jejunum at extreme left of attachment A contmuous through and through
Pagenstecher thread suture now placed and a few turns of the needle tahen until the
whole length of the small openings made are umted

¥ - FE e T e e aeac]

Fig 56 —Removing great omentum from transverse colon A Great omentum B
Ligauon of vessel C Pancreas

(28) These openings enlarged from left to night and in the process cut edges are
sutured by the same continuous stitch

(29) After complete postenor part of esophagus 15 diaded 1t 1s sutured to the
aperture 1n the jejunum (fig 59)

(30) Procedure repeated around antenor wall of esophagus stitch being changed
to the loop on the mucosa variety

(31) The outer continuous suture previously and temporanly laid aside taken up
and continued round anterior surface of the esophagus and jejunum to starting
point
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(32) Suture line now complete

(33) A few anteror sutures placed to anchor jeyunum and esophagus to diaphragm

(34) Great omentum turned upwards over surgical area

(35) Abdomen closed

(In certain examples of cancer of the stomach particulrly 1 diffuse leather
bottle stomach when the mtra abdomsnal part of the esophagus may be unusualh
long Moy mhan’s method of using the mobilized stomach 25 a tractor is not essential
Instead the myolved esophagus may be doubly clamped and cut anay before pro
ceeding with the anastomosis )

[ W e e

i

Fig 57 —Duodenal stump closed Stomach almast completely mobﬂnzcdh A L:-(!cl;lrstl:;:
artery B Splenwc artery C Duodenal stump D Hepatic artery T' Pight gastn

and vemn

Moymhan Technic IT <
(I)oy:;)domen explored through long left paramedian mnasion This commence

then
over lower part of sternum and proceeds downward to left of ﬂphlatem:smdc o
shghtly outward to junction of mner and middie thirds of le(l!) Jl'ccrus ;ns“gmh i
downnards on this plane until 1t reaches area about two inches below 1n
left of umbilicus eacted
(2) Inner border of left rectus muscle dissected free from its Shc“;},: a;‘r:lln;cmam’
widely outwards the posterior sheath of this muscle and pentoneu
1
costal margtn for whole length of wound moved
fm(r.;l) If better gﬂposure of esophagus becomes cvigent (lplns!v}:n:n:c:“r’t Tk
and left costal margin reflected as 1n Marwedel techmic The sixth se
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and mnth costal cartifages are mobilized to allow 1 nide retraction to the left and
adequate exposure of esophagus and cardia

(4) Pads placed at margins of maston and wound 1s protected after which it 1s
widely retracted by means of large <elf retamming retractor

Fig 58 —Stomach and ower esopbagus mobilized A Esophagus B Spleen C Splemic
artery

(2) After stomach and surrounding organs have been carefullv examined and
decision 15 made to carry out total gastrectomy the operation 1> begun by separating
great omentum from trans\erse colon

(6) Right and left gastroepiplotc artenes tied near thewr ongin

(7) Pyloric arterv secured and divided between stron,, higatures
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(8) Gastrohepatic omentum severed so close to hver as possible, until upper third
of lesser curvature 1s reached

(9) Pylorus and first part of duodenum mobilized

(10) Duodenum crushed three quarters of an inch from pylorus, dnided and distat
end securely closed and invagmated

(11) Gastrosplemc omentum separated from spleen

(12) Stomach drawn foraibly over left costal margin so that left gastric arten 15
tautened ind higature applred close to point where 1t anses from the coeliac aus

(13) After division of left gastnic artery loose fatty tissues and glands in area of
right border of esophagus and upper third of lesser curvature drawn dow nwards in
therr entirety Extreme care must be taken i hgaturing left gastric artery not to
myure right border of esophagus or mclude it 1 mass hgrture

= = 'l
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jejunym

! following total gastrectomy

Fig 59 ~Esoph: and Jej;
(14) After left gastnic artery has been divided between hgatures many ﬁlamen;:z:i‘s
bands on wnferior aspect of esophagus circumspectly cut to permit further mobi

zation
(15) Esophagus freed from its diaphragmatic foramen and from Jast inch or tw0

of postertor mediastinum ]
(p16) Inverted T incision made through pentoneum covenng antenor surface @

esophagus
(137) g'r‘he two pentoneal flaps are retracted and dissected with gauze p(;:szl:;ﬁnd
(18) Onapproaching esophageal opening shight blunt finger dissection m:]‘s carou
opening allowing esophagus to be gently drawn a hitle farther downwar
dominal cant;
(19) Asa f:rther 1nch or two of esophagus appears the feft \n;;;xs"ne‘r;; x:r::::
(The right one 1s to be found on postertor aspect of csnphagusg ’:s ;m B
filtrated with 1 per cent novocamne wnd divided, after which esaphag

down even farther
(20) Proximal Jejununt ts
in Moy nthan I operation

1 to h (sathout ud of clamps) as
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(21) At completion of operation an Ewnhorn tube passed through nostnl and led
through efferent limb of jejunum and used for feeding purposes duning first few days
after operation

ESOPHAGOJEJUNAL ANASTOMOSIS

Graham Techmc

(1) Patient on his nght side operating table tilted 10 degrees bachward Right
Lnee bent and arms brought overhead and pelvis strapped to table

(2) Left upper rectus muscle splitting wncision from seventh costal cartilage to
umbilicus

(3) Penitoneal cavity opened and explored

(4) Gastric tumor palpated size and mobihits gauged search made for metastases
to regional nodes liver and adjacent organs

(5) Liver inspected and palpated to discover the p or absence of metastases
Involvement of only the tal of the pancreas does not suggest moperatahity Lymphatic
glands 1n the various groups must be carefully examined

{6) Abdomnal mnaiston extended over costal arch and then contmued along the
seventh or exghth nb to interscapular area Underlying rib resected subpeniosteally
from 1ts neck to costochondral junction

(7) Costal arch transected

(8) Pleura incased

(9) Phremic nerve wmjected or crushed at cardiophremic angle to paralyze dia
phragm

(10) Diaphragm radially mesed from the costal margin to esophageal hiatus

{11) Pleuropentoneal cavities joined

(12) Infenor pulmonary higament cut

(13) Lung retracted medually tonard Truesdales esophageal tnangle (heart,
diaphragm and aorta)

(14) Mediastnal pleura incised 1n this tmangle a short distance along lower one
third of esophagus

{1>) Finger passed beneath esophagus

(16) Esophagus mobilized by blunt and scissors dissection at least two mches
above tumor

(17) Spleen removed f necessary and if 1ts pedicle or bellv 1s myolved mn tumor
Reflect spleen medially to expose postenor surface and true pedicle

(18) Drvtde Lienorenal ligament

(19) Lagate splenic artery first and vem separately

(20) Return spleen to its bed

{21) Divide pre splenmic fold and gastrosplenic higament

(22) This maneuver exposes hgated splenic veseels antenorly and their division
1s easily accomphished (Lahey stres<ed importance of total removal of omentum with
stomach and spleen )

(23) Stomach completely mobihzed from 1ts hageal junction down to pylorus
by dwvision of gastrohepatic and gastrocolic igaments

{24) Left gastric artery divided near celiac artery

(25) Right gastnc and nght gastroepiploic vessels divided pear pylorus
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(26) Left gastroepiploic vessels hgated and severed

(27) Stomach trinsected m area of pylorus between Wangensteen clamps and
rubber sheet or gauze wrapped around cut end of provimal part of stomach

(28) Duodenal stump closed with two rows of inverting contintous 000 chromic
catgut sutures and one layer of mnterrupted 0000 silk. Halsted sutures

(29) Stomach reflected cephalnd

(30) Vagr dnvaded near cardioesophageal junction

(31) About twenty four inches from higament of Treitz draw up loop of jejunum
either ante or retro cohcally and place near non cancerous part of esophagus

(32) Esophagus anchored to Jejunum with nterrupted silk sutures

(33) Esophagus placed atop of distal jejunal loop and secured there with several
silk sutures

(34) Supporting sutures also placed between jejunum and ciaphragm

(35) Stomach again reflected superiorly

(36) Open anastomosts effected between esophagus and distal jejunal loop using
outer posterior and outer anterior row of mterrupted 0000 stlk, and mner posterior
and 1nner antertor row of interrupted 000 gastromtestinal chromic catgut

(37) During anastomosts esophagus transected above tumor

(38) Levine tube serted into distal jejunal loop

(39) On completion of anastomosis proimal jejunal loop folded over onto esopht
gus and distal Jejunal loop and anchored to those structures with terrupted sth

(40) Jejunal loop sutured to medastinal and panetal pleura to obviate tension
on anastomosis

(41) About six mches below esophagojejunal nastomosts open en
accomphshed between protuimal and distal jejunal hmbs

(42) Draphragm closed with mattress sutures around intrathoracic Jejunt Joops

(43) Thorax closed m layers around two catheters for under water dramage

(41) Abdominal wound closed without dramns

Richard H Sweet’ suggested that where the
together by ordinary means the difficulty may be of

d of the ninth nib 1> made After r¢
a2l stump n openng should be md

teroenterostomy

two structures cannot be brought
byiated m the following mannet

The usual transthoracic approach through the bes
moval of the entire stomach and closure of the duoden: e
1n the transerse mesocolon at 1 conventent pomnt taling care to avod the mxddl; t;;
vessels The highest jejunal loop 1s then drawn up through the mesocolon an(llm (I L'{ e
Jority of cases can be pulled no farther than one or two centimeters above the c\t(;mo ot
diaphragm Inecvery case the reason for thts 15 that the vesscls of the mcstnlerl) farc el
to allow the loop ta go beyond that pont although the bosel itself 1f freed from o
of the mesenteric structures can be drawn up to ans fevel In<omecasesa shgh; a::‘;;’:clrm
relavation of the pull results from disiding the higament of Treitz Thes “l mr:h\c el
to mahe an appreciable difference If however themain artery w hlthh‘um’ ‘CSM mlu-nu'ﬂc
jejunal loop 1s sought out and cut between tics clost toits onigin from the tuhpu; gy
artery and if the vein 1s treated lihewise the pull of the mesentery ont the !m[‘ i
relaxed and its apex can be adsanced as much as three inches into the chest aboy
of the diaphragm
nd others'*® described a technic of n(hlc:l:
\ and splenectomy They recommen ﬁf
to the ideal of an en block rescction ©

Mc\eer Sunderland and McInnes al
total gastrectomy ncomplete pancreatectom
this radic1l operation  as an approximation
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gastric cancer One of the mun advantages of the operation 15 that 1t facilitates
mobilization nd rotation of the pancrets with clear visualization of the splemic
vessels 1t their ongin

McNeer and Bowden'®® state

Few will deny that 1n the trcatment of gastne eancer total gastrectomy not only permits
the removal of the maximal amount of stomach contiguous to the tumor but also favors a
mote complete remoyvl of the remonal lymph nodes particularly those adjacent to the
gastric cardia and cehiac axis

ESOPHAGODUODENOSTOMY

This operation 1s tnadvisable as a rule!

After the abdomen has been opened the stomach 1s mobihzed 1 the usual manner
The duodenum 15 severed directly distal to the pylorus if this area 1s uminvolved
The duodenal stump 15 held 1n a curved forceps and 15 not closed unless st s clear
that umon of the esoph and duod cannot be d without tension
The stomach freed until 1t 1s attached only to the esophagus 15 emptied by sucton
and a clamp 15 placed across the proximal part of the cardia before the stomach 1s
reflected upward and outward at the cephalad end of the inasion This 1s done
order to prevent regurgitation of gastric contents into the esophagus The end of
the duodenum 1s then approvimated to the esophagus to ascertain whether st will
lie 1n this position freely and without tension

(The duodenal stump can be closed by the Parher Kerr basting stitch technuc,
remnforced with sik Lembert sutures or the De Petz clamp may be utilized The
penipancreatic capsule 1s sutured over the stump The open pyloric segment 1s ar
cumspectly enveloped with a laparotomy pad)

If there 15 tension the peritoneum lateral to the duodenum may be mcised for a
few centimeters and gentle mobilization of the duodenum can then be accomplished
If the duodenal stump still does ot rest freely approsimated with the esophagus
this \arety of 2 should be discontinued the dusdenal stump bewmg
closed and esophagojejunostomy carried out instead

I 1t 1s discovered that the duedenum rests 1n contact with the esophagus when all
traction 1s removed the anastomosis between the two structures 1s effected Frrst
two or three interrupted stitches of silk are placed between the posterior aspect of
the duodenum and the pancreas These stitches serve to fix the duodenum m 1ts
approximation to the esophagus

A three row suture technic 1s accomphished It consists in placing an outer row of
mterrupted stitches of sk followed by a continuous row of silk and finally a row of
surgical gut on the mucosa

The posterior rows are placed first from without mward so that the second row 15
fast of the posterior suture lines to be completed

The esophagus 1s left ntact until the posterior mucosal row is started and then an
maision 1s made transversely across the posterior wall of the esophagus

The esophagus 15 now emptied by suction The clamp 1s removed from the duo
denum and the crushed tissue is trmmed away

After the posteror mucosal row of sutures has been completed the anterior wall
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of the esophagus 1s incised gradually as the first anteror mucosal suture line 15 com
pleted The outer two rows of sutures then are placed anteriorly
After completion of the anastomosis the dusdenum 1s anchored 1n its new position
anteriorly
SUBTOTAL GASTRECTOM:

Transthoracic Approach The ady antages of the transthoracic approach m cancer
of the cardia and lower third of the esophagus are
(1) More direct accessibthity
(2) Better exposure of the wmvolved structures wrthin abdomen
(3) Abihity to deal with cancerous mvolvement of the diaphragm and lower

esophagus

;
L

Fig 60—A Division of serratus antertor and Jatissimus dorsi muscles over mnl:\a ,r:'
(2) B Line of mnasion through pleura (b) along upper margin of nb to avoid trauma

tercostal vessels and nerves (c)

The disadvantages are
(1) Possibihitv of infection 1n the mediastinum and pleura

2) Longer surgery time

Th(e)transfhoracxg :meach obviously vares with the site of ;h; c:::l;c;n:lc
bed of the seventh nb 1s the best approach for the higher lesion of ¢ ed m:b'cd "
the bed of the eighth for esophageal cancer situated abose the hiatus 1n

e minth for a gastric carctnoma ab
lhThe full thorﬁco abdomunal masion 15 begun at the middle of tl;c”l;f:u;clc]:l;sm
domims and passes backwards to cross the costal margtn 1:]thcotfxpl§e e i
cartilage, 1t follows the mnth nib back to the outer bor ]cr B e ied The
muscle where 1t curves upwards for two mnches The musc c: arcmh D teror
postertor end of the eighth nib 1s removed and the whole o;l elr::n o pentoneum
end The costal cartilage 1s dissected from the muscles The plet
r end of the pleural

are opened (hgs 60 65)
'l'hrc)cdlaphngm 1s spht bach towards the atus from the anterio
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masion The vessels 1n the diaphragm are caught and transfixed It 1» convenent
1o use these sutures as retractors the anterior ones being sewn to the external oblique
muscle on the edges of the masion the posterior ones being left long and anchored
to the surface by artery forceps Fixttion of the diaphragm in this manner not only
males retractors unnecessary hut allows proper actton of the right dome of the
diaphragm and prevents 1ts pull from hinking the inferior vena cava and obstructing
blood return 1o the heart {figs 66-78)

Fig 6! —A Patient on nght side wth shght postenor mchination Incsion begun over
left rectus then crosses costal atch along seventh intercostal space to area between vertebral
column and left sczpula B Abdomen explored through ahdomunal inaiston to discover extent
of myolvement.

Cancer of the Lower Third of the Esophagus and Cardia of the Stomach Ab
domunothoracic Approach The patient 1s securely placed on his rht side with the
left upper arm pulled well forwards and hips and knees flexed A low bridge under
the right lower nbs facilitates exposure but 1s lowered for wound closure The opera
tion table 1> made to tilt shightly dorsal in the early part of the operation and ventrally
for esophageal anastomosis

A transverse abdomnal incision 1s made starting midway between umbihaus and
wiphisternum and passing Just over the left costal margin This 15 deepened to open
the pentoneum m the same line The growth and any extensions are palpated The
Diver retroperitoneum and pelvis are especially exammed for metastaces 1f 1t appears
that resection s feastble the abdominal tnaision 1s extended mto the thorax

With the left hand in the abdomen the eighth intercostal space 1s 1dentsfied and
over this space an incision 13 made from the costal margin to the postenor axillars
fime This ncision 15 deepened through the muscles and intercostal space to open
the pleural cavity The costal margin 1s also enlarged
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A self retaining abdomimnal retractor 1s placed in the wound and spread slowly
The daphrigm 15 now meised from its periphery down to the esophageal huatus 4
fen vessels m the muscle and finally the infertor phreme sessels are hgated The
abdominal retractor 1s spread widely open !

If the growth 1s localized m the area of the cardiac onfice and the sub pylonic
glands are not enlarged, a resectron of the upper three quarters of the stomach 1
adequate, but if the tumor 15 mid gastric or involves over one third of the stomach 2
total gastrectoms should be carried out

oun!
Fig 62 —Chest wall spread by mochietto retractor over gauze pads to protrct W
edges

late
The spleen 1s routinely removed 1n tumors of the upper stomach in order to bl
e splentc group of 1y mph glands e pcat
thThIta gastferctorr:\) ls}cummenccd by separating the trallsi\crlsle:u;g’:‘f::’(:lrll‘ i the
omentum up to the splenic flexure The spleen 15 now cles nc,mnc S
splenic and left gastro epiploic vessels are divided at the ,]n)ccnwncum P
so many lymph nodes as possible w1th the spleen The later ln e e stomach
1nvided still hugher 1n order to free the entire greater cul o e coutec of
SBC‘IS :he esophagus One or more vasa brevi are scen wlich run‘ n::s T
:ll?e :plcmc artery and require chvision and tying The lower esophag
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the liatus in the diphragm (If this part of the esophagus 1s tnvolved a ring of dia
phrigmtic muscular tissue can be left attached to the esophagus and also removed
with the growth ) The glands around the cardia must be removed with the stomach

The upper it of the gasteohepatic ligament 1s now discovered and separated
from the liver and from the cardin downwards to the area of the hepauc artery

‘The stomach 1s rotated over to the nght The left gastric vesscls are seen dissected
and divided close to the pancreas

The dissection 1s now continued to the pyloric part of the stomach If this part
15 to be preserved then the nght gastnc and night gastroepiploic vessels are divided
directly to the night of the site of contemplated gastric section

diaphragm

b

Fig 63 —Lxposure through thoracic afproach showing (dotted Iine) newsion through
mediastinal pleura to reveal esophagus

The stomach 1s then divided between Payt crushing clamps

The mediastinal pleura overlymg the lower esophagus 15 now divided and the
ligamentum latum pulmonale likewise for > or 6 centimeters The level of the division
of the esophagus s deterrmned It should be some 6 cm above the gronth The
esophagus 1s gently freed for 3 to 4 cm above this area and mediastinal glands or
cellular tissue also dissected and elevated with the esophagus

The stomach spleen and omenta are now hfted upwards out of the wound The
esophagus can be divided between fine clamps and the growth removed

Continuity can be restored either by end to end esophago gastric anastomosis or
by closing the cut end of the stomach and implanting the esophagus nto an opening
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et
- stomach tumor esoph

Fig 64 ~—Transthoracic exposure of cancer of carduc end of stomach Diaphragm has
heen severed

'
I

Fig 65 —Cancer of stomach at junction with esophagus showing exposure after divading
diaphragm Line of transection shown i dotted e

stomach
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made 1 1ts antenor wall In etther case the pyloric end of the stomach must be care
fully mobilized It 1s freed from the colon and from the pancreas and adhesions to
the panictics or galibladder or duodenum are freed The stomach can then be hited
up until its cut end approximates the esophagus If end to end anastomosis 15 con
templated then a short part of each extremnty of the cut end of the stomach is closed
until the residual opening equals the diameter of the esophagus A continuous fine
catgut stitch unites the posterior sero muscular layer of the stomach to the muscular
layer of the esophagus A suture taking 1 all the coats 1s now placed between the

Fig 66 —De Petz clamp apphed preparatory to resection of involved section of stomach

posterior and then the anterior layers of the stomach and esophagus using fine 1n
terrupted sill. sutures and taking great pains to get a good bite of esophageal
mucosa in each stitch The catgut continuous suture 1s now passed around the esopha
BUS 1n such a way as to suture each protrusive corner of the stomach agamst the
side of the esophagus A few interrupted remforcng sutures of silh complete the
anastomosis

The Billroth II Operation In this operation the cut ends of the stomach and duo
denum are closed and the jejunum 1n an antecolic long loop anastomosis 1s umted
to the lowest part of the stomach

All subtotal gastrectomes are modifications of the Billroth I and II techmcs
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Fig 67 —Transthoracic resection of stomach above severed diaphragm Transection of
stomach preparatory to removal of proumal part

Fig 68 —Intra abjominal transection of stomach



Fig 40 —Syeet s technic in
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= stomach esoph

Fig 71 ~~Another view of the Sweet operation

Fig 72 —G: ph: h 1 Stomich sutured to duaphragm
Antenor part of diaphragm 1n process of sutuning (a) Stomach () Esop hagus (c) Omentum
(d) Diaphragm
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Fig 73 —Stomach attached to with d satures and diaph
margns approumated (a) Stomach (b) Esophagus (c) Omentum (d) Diaphragm

[
i
!
r

Fig 74—A “o 24 Foley catheter inserted through stab wound 1n tenth intercostal
space Inasion then closed with interrupted sutures first through pleura Eighth and tenth
nibs brought clower with Bailey nb approumator when pleura) sutures are tied B Inter

costal muscles latissimus dorst and serratus muscles sutured with snterrupted strands Shin
closed with silk
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The onginal Billroth IT operatton consisted of a gastrojejunal tnastomosts antenor
to the colon The gastroenterostomy was 9ﬂ'ected several days prior to the removal
of the cancer because the patient was too seriously 11l at the first operaton to undergo
a complete one Because a functioning gastroenterostomy was already present the
cut ends of the duodenum and stomach were closed by 1nversion

The onginal Billroth IT techmc was therefore an antecolic, side to side or lateral
gastrojejunostomy

The many modifications of the Billroth II techmic, according to Pack, are all based
on six fundamental pomts, three of which are of major importance and three of less
sigmificance

‘ g 75 —Stomach mobilized through combined abd h approach (c) Lsaphs
g

gus (¢) Stomach (e) DPuaphragm {f} Tung

made n front of of

ajor ponts (1} whether the anastomosts 18 ) hether e

stomy
r 1 ersus posterior gastrojejunc
e e i wand or 1 :urnor this 1 closed nd a new gutmcmcmslnm\

he stomach 15 used for the rep: e e
:F::ncr:f ::c:xt:d (end to side versus side to side umon) {3) what (lslrﬁ::?:r:ftfl,uc e o
jejunal loop 1n its abgnment w ith the stomach (1sopermtattic sersu

mosis)

The following are the m

entire cut
The secondary and remuning considerations are nslfollo\;iws-lz :&;:;ﬁi;:::m hone
d of the stomach or but a portion 15 utilized (o) whether oh o o 15 o
- t 1> added to the gastrojjunostomy and (6) whether s
Jl‘}?cm(l::r:r:["\ :ioap or 15 scvered and the anastomosi madc of the ¢ 31

The basic requirements of th
1 Correct pre surgical preparation

¢ operation are
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2 Perfect technie which includes (a) scrupulous cleanhiness (b) absolute hemo
stasts, (c) carefulls approvuimated suture hines which are sufficientls remnforced with
mterrupted sutures (d) correct mechanics

3 Lxasion of growth with wide margin of normal tissue circumjacent to diseased
arer This also mcludes (a) removal of the whole of the tirst part of the duodenum
(b) removal of the whole of the lesser curvature of the stomach (c) removal of at
least half of the gretter cursature of the stomach (d) removal of regional glands
such as the supra pyloric retropylonic and infra pyloric the glands along the lesser
curvature—the lower coronary and upper coronary the nght paracardial glands and

Fig 76 —Exposure through abdomunothoracic inci.ton after division of diaphrarm
Gastric vessels atready lgated (c) Esophagus (d) Stomach (e} Duaphragm () Lung

those along the greater cunvature—the night gastroeptploic (e) removal of the
greater part of the whole of both omenta
The great omentum may be detached from the colon and removed This 15 con
sidered by many surgeons as an important step 1 the operation
Cancer of the gastric cardia according to Pack and Mc\eer' can be removed by
four different technical means namely
(1) Abdominal total gastrectomy
(2} Abdominal cardiectomy or prouimal subtotal gastrectomy (laparo thoracic
resection) or
(3) Laparo thoracotom)
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(4} Transthoracic or transdriphragmatic esophago gastrectomy (subtotal or
total)

“Among factors influencing the <urgeon to select one of these procedures as best suited
for the individual case are the mvolvement or freedom from 1nvolyement of the esophagu
the regional localization of the cancer stactly to the cardin or fundus the extension of the
carcinoma for great distances along the lesser curvature the presence of diffuse sero al in
vasion, pentoneal carcinosis of the lesser omental burss and adherence to an imason of
neghboring organs ’

+
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Fig 77 —Mub;x;au;n of stomach and lower esophagus after ligation of kit gastnc
artery and vein and left gastroepiploc vessels

d
The essentials of the Billroth II technic are the duodenum 15 closed }\lﬂ:u:lll:'n:lr;
the stump of the stomach 1s closed completely after which the stomac
mosed to a loop of jejunum side to side 1o the
(1) Midlme abdomunal incision extending from the ensiform cartilage to

bilicus -
“"22)1 ;Suefcre the peritoneal cavity 1s opened laparotomy pads are tived to the <

tracted
margins Edges of the wound are widely re
;;5 Abdomen explored and viscera pached away from the surglcn‘l ‘ﬁd:’ndms from
(4) Line of contemplated resection ascertamed—at lealst one or two
h nodes
to left) and away from enlarged lympl ot
dlﬁ(e;scg:;::ri Zi sto)mach may be caused by mnflammatory adhesions a;\‘(’ln :l]:):) o
necessarily preclude resection Anchorage to anterior edge of liver may
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cased by milimmatory 1dhesions and even where 1t 1s the result of direct spread of
growth a small margin of Iiser m1y be exaised to facilitate mobslization of stomach
prior to resection

(6) In certun cxamples where growth 1s anchored to pancreas 1t is possible to
shave away part of glind with attached part of stomach

(M) Wide fixation and extensne invohvement of pancreas ndicative of inoper
ability

(S} In certun examples where transverse colon 1s site of vasion either directly
ot through medium of great omentum it may be possible to resect part of transverse
colon together with stomach 1nd great omentum

Fig 78 —Details of mmplexed operation prior 1o closure of abdemnathoracie wound
(a) Stomach (b) Esophagus (c} Omentum (d) Diaphragm

(9) Enlargement of Iymphatic glands does not necessarily entail mnvolvement by
cancer

(10) Separate stomach from 1its attachments either through lesser omentum or
through gastrocolic omentum

(11) Gastrocohic separation begun by doubly hgating and dwidmg left gastro
epiploic vessels about middle of greater curvature and more laterally to left 1f neces
sary

(12) A bit of stomach wall included within bite of needle

(13) Leave these ligatures long attached to clamps to be used as tractars

(14) Gastrocolic omentum doubly hgated and dnided

(13) Continue this manewver to nght so far as duodenum
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(16) Lvord wmpurs lo middle colic vessels these supply transserse colon and 1f nured
gangrene of bouel follou s
nofile’s) heep close to upper border of trans erse colon o mclude all myolved [y mph

(18) Isolate and hgate nght gastroepiploic artery where it arises from g tro
duodenal artery

(19) Free pylorus from pancreas posteriorly

(20) Doubly hgate and divde left gastric artery

(21) Stomach drvided between clamps 1nd reflected to right

(22) Parts of pancress, if moh ed, removed, care bemng evercised not to 1njure
ducts of the organ

(23) Lesser omentum (gastrohepatic) divided i same manner ns gastrocolic
omentum

(24) Taree Irparotomy sponge, most, placed postertor to partly detached
stemach

(25) Two crushing clamps (Payr varety) are now placed at area of purposed
section of duodenum (usually about one mch from pylorus)

(26) Duodenum divided with hnife dropped m weal iodine solution heepmg close
to distal clamp

(27) Second part of dusdenum cin be mobilized by hochet’s technic in mcision
3 em an length made over penitoneum on lateral border of descending part of duo
denum Ilap of peritoneum {with second part of duodenum and hed of pancreas)
15 separated from postersor wall by blunt discectron In order to mobilize first part of
duodenum additional incision 1s made over peritoneum of anterior Iy er of hepatico
duodenal hgament just where this jayer jons supenior part of duodenum Tirst part
of duodenum can then be gently drawn downwards without crusing any bleeding

(28) Apply clamp to distal (left) segment of stomach (There are three vaneties
of clamp used 1 gastrectomy namely (a) the Inederich Petz clamp (b} crushing
clamps or enterotribes—Payr s, Turmss s—and (c) gastrojejunostomy clamps—for
example Sherren s of which some are made with strong firm blades wnd others with
soft flexsble blades ) The rubber covered clamps should always be applied cautiously
and gently never firmly enough to prevent bleeding and never so firmly 1s 1o damage
friable mucosa A suction apparatus should be kept ready during operations upon
stomach and 1s indispensable where anastomos:s 15 carried out without chmps 1fat
operation stomach 1s found to be distended with fluid 1t 15 an esy matter 10 intraduce
suction tube mnto cavity of stomach through a small masion wd to withdraw all
contents before proceeding with surgeny

(29) W rap detached ploric end of stomch 1n 2 hot laprrotomy spenge and tum
it over to left of patient

(30) Proceed with closure of duadenum

(31) End of duodenum closed with Cushing suture plrc

knotted at start
(32) While clamp 1s gradualh vathdrawn traction on end of suture (strong chrome

catgut) mverts edges of divided duodenum w
(33) Suture now placed along duodenum returning to its starting pomt and

ed orver chmp 1t 15 not

curely tied
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(34) Superimposed sutures may be placed for reinforcing suture hine if need be
(35) In first and list bites of suture at right angles to open end of duodenum
(Parher Kerr stitch) inversion of duodenum 1s farilitated
(36) Thorough closure of duodenal stump 1s of utmost 1mportance (Major tech
mcat dithculty in accomphishing subtotal gastrectomy 1s secuning a leak proof closure
of duodenal stump Mobilization of several centimeters of duodenum during subtotal
gastrectoms 15 requisite for satisfactory closure of stump To be hept in mund 1s
possible danger of devasculanization of stump in carrying out necessary separation
of <egment to be mverted from head of pancreas
{37) Alternative technic may be achieved by applying two clamps to duodenum
distal to discased part and about one inch apart Divide duodenum with cautery
hnife heletse crushing clamp and ligate crushed ribbon of duodenum with strong
chirorme eatgut Superimpose 1 purse stong suture. Remforce with additional sutures
(38} Ineither method of ducdenal closure a tab of omentum 1s drawn oy er duodenal
stump and latter fastened to head of pancreas in such manner as to cover any de
nuded pancreatic surface and to further insure against leakage from duodenum
(39) The gastrojejunostomy now carried out
(40) Elevate and reflect omentum and transserse colon Identify first loop of
jejunum by palpating the hgament of Treitz
(41) Pick up loop 1bout 14 to 18 inches from duodenojejunal juncture
{42} Place 1t antenior to transverse colon and omentum and agamst divided stom
ach stoma for anastomosis
{43) Dhstal end of jejunum must always be at greater curvature of stomach
(44) Albs forceps hold stomach closed after crushing clamps are removed
(4%) Lnd to side termino lateral anastomos:s 1s now carried out
(46) Turst suture introduced this 1s a Cushing night angle stitch of Pagenstecher
cellordin linen (or silk) carried on a straight or curved needle On reaching lesser
cunature suture 1s tied—not locked
(47) Opeming made n jejunum
(48) Remove Allis clamps insert an U angle suture and tie
(49) Unite posterior wall of stomach with that of Jejunum by continuous suture
After emerging on opposite angle continue siture umting anterior walls of divided
viscera by Connell or straight through and through suture
(20) Superimpose last suture lne—a seromuscular (Cushing) stitch coverng
mosis (When cut ends of stomach duodenum or jejunum three
layers—mucous b er ular and serous b t be separately
sutured )
(31) Cleanse surgical area
(32) Loosen clamps
(53) Discard instruments used m anastomosis Don fresh gloves
(54) Protect angles of anastomoss by stitching omentum over 1t
(55) Close abdomen

ANTERIOR GASTROJEJUNOSTOMY

Some cited disady antages Many nustakes are made by surgeons because in their
manmpulations to bring the jejunum 1n apposition to the stomach they twist the
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w ,(, ;2”;1 ;}nbdg :Zx;:x;l;: :mddle colic 1essels, these supply Irans erse colon and of tyured
no(dle? Reep close to upper border of transverse colon to mclude all iy ol ed hvmph

(18) Isolate and higate night gastroepiploic artery where it anses from gastro
duodenal artery

(19) Tree pylorus from pancreas postertorly

(20) Doubly hgate and divide left gastric artery

(21) Stomach divided between clamps and reflected to nght

(22) Parts of pancreas, if involved, remov ed, care being exeraised not to injure
ducts of the organ

(23) Tesser omentum (gastrohepatic) divided in same manner as gastrocolic
omentum

(24) Targe laparotomy sponge moist placed posterior to partly detached
stomach

(25) Two crushmg clamps (Payr variety) are now placed at area of purposed
section of duodenum (usually about one inch from pylorus)

(26) Duodenum divided with kmfe dropped in weak 1odine solution heeping close
to distal clamp

(27) Second part of duodenum can be mobilized by hocher s technic An inaision
3 cm 1n length made over pentoneum on lateral border of descending part of duo
denum Flap of peritoneum (with second part of duodenum and head of pancreas)
15 separated from posterior wall by blunt dissection In order to mobilize first part of
duodenum additional incision 1s made over pentoneum of anterior layer of hepatico
duodenal hgament just where this laver joms superior part of duodenum Irst part
of duodenum can then be gently drawn downwards without causing any bleeding

(28) Apply clamp to distal (left) segment of stomach (There are three vaneties
of clamp used m gastrectomy namely (a) the I'medenich Petz clamp (b) crushing
clamps or enterotribes—Payrs Furmiss’s—and (c) gastrojejunostomy clamps—for
example Sherren s of which some are made with strong, firm blades and others with
soft flexible blades ) The rubber covered clamps should always be apphed cautiously
and gently never firmly enough to prevent bleeding and never so firmly as to damage
friable mucosa A suction apparatus should be kept ready durng operations upon
stomach and 1s mdispensable where anastomosss 1s carried out without elamps 1f at
operation stomach 1s found to be distended with fluid 1t 15 an easy matter to mtroduce
suction tube into cavity of stomach through a small incision and to withdraw all
contents before proceeding with surgery

(29) Wrap detached pyloric end of stomach in a hot
1t over to left of patient

(30) Proceed wath closure of duodenum

(31) I nd of duodenum closed with Cushing suture placed over clamp It 18 not
knotted at start hromic

(32) While clamp 1s gradually withdrawn traction on end of suture (strong chr!
catgut) mnverts edges of divided duodenum

(§3))5uturc no\% placed along duodenum returning, to its starting point and <&

curely tied

laparotomy sponge and turm
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(34) Superimposed sutures may be pliced for reinforcing suture line 1f need be

(39) In first and lst Dntes of suture at night angles to open end of duodenum
(Parher kerr stitch) 1y ersion of duodenum 1s facilitated

(36) Thorough closurc of duodenal stump 1s of utmost importance (Major tech
mcal difficulty 1in tccomplishing subtotal gastrectomy 1s securing a leak proof closure
of duodenal stump Molnhization of several centimeters of duodenum during subtotal
gastrectomy 1s requisite for satisfactory closure of stump To be Lept in mind 15
posstble danger of devascularization of stump 1n carrying out necessary separation
of segment to be inverted from head of pancreas

(3¢} Alternative technie may be achieved by applyng two clamps to duodenum
distal to diseased part and about one inch apart Divide duodenum with cautery
kmfe Release crushing clamp and higate crushed ribbon of duodenum with strong
chronue catgut Superimpose a purse string suture Reinforce with additional sutures

(38) In either method of duodenal closure a tab of omentum 1s drawn over duodenat
stump and latter fastened to head of pancreas in such manner as to cover any de
nuded pancreatic surface and to further insure agamst leahage from duodenum

(39) The gastrojejunostomy now carrted out

(40) Llevate and reflect omentum and transverse colon Identify fist loop of
Jejunum by palpating the hgament of Treitz

{41) Pick up loop about 14 to 18 inches from duodenojejunal juncture

(42) Place 1t anteror to transverse colon and omentum and agamst divided stom
ach stoma for anastomosis

(43) Distal end of jejunum must always be at greater curvature of stomach

(44) Allis forceps hold stomach closed after crushing clamps are removed

{45) End to side termino lateral anastomosis 1s now carried out

(46) Furst suture introduced thisis a Cushing right angle stitch of Pagenstecher
cellowdin linen (or silk) carried on a straight or curved needle On reaching lesser
cun ature suture 15 tred—not locked

(47) Opening made n jejunum

(48) Remove Allis clamps nsert an U angle suture and tie

(49) Umite posterior wall of stomach with that of jejunum by continucus suture
After emerging on opposite angle continue suture uriting anterior walls of divided
Viscera by Connell or straight through and through suture

(>0) Superimpose last suture line—a seromuscular (Cushing) stitch covermg

(When cut ends of stomach duodenum or jejunum three

layers—mucous membrane seromuscular and serous membrane—must be separately
sutured )

(1) Cleanse surgical arex

(52) Loosen clamp

(23) Discard instruments used 1n anastomosis Don fresh gloves

(54) Protect angles of anastomosis by stitching omentum over it

(35) Close abdomen

ANTERIOR GASTROJEJUNOSTOMY

Some cited disadvantages Many mistakes are made by surgeons because in their
manipulations to bring the Jejunum m apposition to the stomach they twist the
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Jjejunum o 1is mesentery and then jon 1t to the stomach If the efferent loop of the
anastomos:s 1s made to pass behind the afferent Toop along with the omentum and
transverse colon then 1n the presence of distension of exther efferent or afferent logp
there m1y be produced 1 mechameal ileus

The A A Berg Technic of Subtotal Gastrectomy

(1) Double hgation of left gastric artery so high as possible

(2) Posterior aspect of stomach exposed and branches on posterior wall are caught,
clamped and separately hgated

(3) After higation of left gastric artery and ven and its branches ndex finger of
Iefl\‘, h:md passed behmmd stomach through lescer retrog stric pouch to advance gastro
colic igament

(4) Trgiment 1s penetrated

(5) Through opemng m gastrocolic higament left epiplaxc artery readily seized
between two clamps, divided and Iigated

(6) Starting at area of Iigaton of left epiplosc artery gastrocolic hgament below
epiploic arch sewzed 1 sections between two clamps and divided

(7) When adequate opeming has been made 1n gastrocolic Iiament for mspection
of retrogastric space transierse mesocolon 1s carefully separated from posterior wall
of stomach As this step 1s carred out middle colic artery moves anay with trany
verse mesocolon

(8) When separating postertor wall of stomach from transverse mesocolon and
pancreas splenic artery supenorly and middle colic artery n substance of transserse
mesocolon are axoided

(9) As transserse mesocalon is separated more and more of gastrocolic higament 15
divided between clamps always below epiploic arch (fig 79)

(10) Dissection approaches gastroduodenal angle 1 which pancreatic Jymph
glands ar¢ found

(11) Right epiplose artery seized between clamps and divided

(12) Pyloric end of stomach held tense while surgeon divides nterior layer of
gastroduodeno colic ligament, thus pushing aw 1y hepatic flexure of colon and expos
g nodes m gastrohepalic angle

(13) These nodes carefully dissected and their vascultr supply caught between
clamps (fig 80)

(14) Separation of pvlonc end of stomach
about
(15) Ascending branch of nght colic artery and van where they jon superier
mesentery vessels are avoided

(16) Vein can readsly be evaded by drawing hed of pancreas away

(17) $essels of duodenal angle higated nath hemostatic suture

(15) Rest of vessels of gastrocolic ligament hgated 1 usual way and transserse
ushed back mto abdomen and protected with pad

(19) Pyloric branch of hepatic artery now hgated directly below py loric ning

(20) Pylonc artery divided and suture passed on its distal <ide ot

(21) Gastric clamp applied to proumal end of stomach, just distal to [W;“m "
which vessels (left cardiac artery and epiploic artery} were hgated (Payr chmp

not used because of bull )

from head of pancreas thus brought

colon p
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(22) Sccond clamp applied about 3 cm distal to proumal clamp and wall of
stomach now divided

(23) Davision commences at lesser curvature parietal and muscular coats of an
terior wall are cut through exposing submucous intrinsic gastric vessels

(24) These vessels separately caught by clamps and hgated

(25) Postenior wall now divided and vessels 1n submucosa exposed and again
caught between clamps When all vessels have been seized musculans and pentoneal
coat of posterior wall are divided

(26) Stump of stomach covered with pad <o as to prevent soling and 1s reflected
to nght

A

Fig 19 —Clevation of posterior wall of stomach from pancreds exposing omental bursa
(a) Great omentum (b) Gastrocolic omentum (c) Pancreas

(24) Having mobilized pylorus and first part of duodenum a clean section 15 made
of first part of duodenum below pyloric ring

(28) Clamp not appled to distal stump of duedenum which 1s left open so that
by direct inspection and palpation 1t 15 ascertained whether there 1s any cancer 1n
vadmg duodenal wall

{29) Re establishment of continuity of gastroenteric canal by modification of
Billroth IT operation

Anterior Polya Operation This 15 accomplished 1n approuimately the same manner
as the posterior Polya however the jejunum 1s brought up anterior to the colon and

1S anastomosed to the stomach approximatelv 12 to 16 cm from the ligament of
Treitz
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Thus vanety of anastomosts 15 ndicated particularly when resection 15 unusually
tigh or when the transverse mesocolon 1s short and excessnvely fat

Hofmerster Modification of Polya Operation In certamn nstances 1t may be
advisable to follow the Hofmerster technic The antenior or posteror Polya anastomo
515 however, provides the same mechanical advantages as the Hofmeister procedure
if the openng 1n the jejunum 1s made somewhat smaller than the diameter of the cut
end of the stomach and if the anastomosis 1s carned out so that the cut end of the
stomach * funnels” down to the smaller operung i the jejupum  Additionat advan
tages of this procedure over the Hofmester lie i the saving of ime and in the aboh

Fig 80 — Ligation of might gastnic artery (\) and ven at start of gastreciomy

where
t10n of the angle betw een the yejunum and the partly closed end of the stomach ¥
1) occur ol 15
lea’{"‘lz:selgfxilexster modification of the Polya operation “henlxt :)sr ;;‘E;‘ti’r:[:;’s:;mm
carned out 1n exactly the same manner as the posterior or :u;l :r:n o feset
wall Ure exceplion that a greater part of the stomach at g ;;c rﬁnm O the optn
cun ature of the stomach 15 remosed By thus means the creum! e el o
ng mn the stomach which 1s to be anastomosed with the jejunum 1S

valve 1s formed )
Polya Modification of Biltroth 1T (Posterior Anastomosis,
(1) Lesser pentoneal sac explored
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(2) Small opening mnde 1n gastrocolic omentum well over to left anay from lesion
and so close to colon 1s posaible
{3) Branches of gastroepiploic vessels doubly clumped and parts of vessels be
tween climps cut to enlarge opening
(4) Mesncolon carefully drawn aside so that vessels contamed within 1t remamn
umnjured
(5) Creater curvature mobilized farther by continuance of dissection to area of
pvlorus so close 1s possible to transyerse part of colon
(6) Infertor gastrnic Iy mph nodes and subpyloric 1y mph nodes mcluded with part
of stomach to be resected
(7) Right gastroepiploic vessels can then be clamped hgated and cut
(8) Vesscls m area of pylorus higated and cut close to duodenal walt
(9) After vessels are ligated lesser curvature of stomach 15 mobilized
(10) Superior botder of duadenum held tensely
(11) Small opening made through gastrocolic omentum close to duodenal wall
{12) Hemostats placed 1cross omentum which mcludes some branches of gastro
Jejunal artery
(13) Vessels then dnided between hemostats and D ated
(14) Gastrocolic omentum thus divided to just beyond distal line of resection
(15) Payr clamp placed on duodenum well beyond pylorus
(16) Rubber covered Doyen clamp placed just prowimal to pylorus to prevent
dramage of gastric secretion from stomach
(17) After duodenum 1s civided close to distal clamp stomach 1s retracted upward
and to left
(18) Duodenal stump closed with fine chromc catgut Turst row of sutures placed
over clamp n form of running mattress suture
{19) By gentle traction on two ends clamp can be removed and edges of duodenal
stump are mverted
(20) Far further inversion same suture material can be utilized 1 second row of a
continuous mxttress suture to return to starting pomnt
(21) Several mterrupted mattress sutures of fine stk give added secunty to closure
{22) Stump of duodenum can then be burted 1n areolar tissue mn area of head of
pancreas (or avatlable visceral pentoneum) from hepatic flexure of colon and ad
Jacent ementum can be placed over 1t m such manner as to seal off possible leal.
from closed omentum
(23) Gentle traction can be applied on gastrocolic omentum to facihtate mobthza
tion of greater curvature
(24) Placement of clamp on left gastric artery aded by forward traction on
stomach
(25) Edge of stomach palpated betw een thumb and mde finger and by breaking
through gastrohepatic omentum at an area beyond line chosen for resection left
gastric artery can be clamped doubly hgated with chromic catgut and cut
(26) Distal part of left gastric artery ligated (after artery 1s divided with single
hgature) and bared musculature on lesser curvature resulting from division of gastro
hepatic omentum and left gastric artery 1s covered
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(27) Two or three nterrupted sutures are used to approxtmate adjicent edges of
serosa of anterior and posterior walls of stomach

(28) Mobilization of stomach s now completed and rubber covered Doyen for
ceps can be apphed just proximal to purposed line of resection while stomach 1 held
taut n forward position

(29} If stomach ts distended with gas or retamed contents trocar mserted through
divided end of stomach and contents removed by suction before line of resection s
finallv planned

130) If decwsion 1s for retrocolic anastomosts appropnate part of transwverse part of
mesocolon 15 selected 1 which to make an opening, this part should be avascular
and should be situated well to left, so that anastomosis may lie m so nearly 2 normal
anatomic position as possible

(31) Sometimes expedient to attach posterior cut edge of transverse part of meso
colon to stomach

(32) Best to attach cut edge of opening 1 transverse part of mesocolon to stomach
after anastomosis has been completed

(33) Loop of jejunum approumately 5 cm from ligament of Treitz 15 selected
and brought through openimng In transverse mesocolon

(34) Rubber covered Doyen forceps placed on jejunum and loop of jejunum nett
to retracted stomach so that two rubber covered clamps are now adjacent and in
such position that proximal hmb of jejunum lies nest to lesser curvature of stomach
and distal ltmb of Jejunum lics next to greater curvature

(35) Prosimal limb of jejunum approuimated to lesser curvature with one inter
rupted suture of silk leit long and free

(36) This suture later for retraction and also to dimnish tendency toward dis
tortion of anastomotic line for 1t marhs an area toward which first line of suture

may be placed
(37) Continuous suture of silk mserted from yunction of distul loop of je,unum with

greater curvature
(38) When possible only serosal and muscular layers of stomach wall and jejunum

wcluded mn these sutures "
(39) Posteriot wall of stomach 1naised throughout extent of stoma down to gaste

mucosa e
(40) Jeyurum incised dow n to mucosa for distance equal to that decxdc(:]ns“s\:;z\“l
for length of stoma and second row of sutures of fine chromuc catgut cndn :j! e
Line of suture inchudes all Jayers of stomach wall and jejunum and s doubly
at lesser curvature her
(41) Stomich ctamp adjacent to one on jejunum then apened to determine s hel
osterior line of suture has controlled bleeding n
’ (42) Second row of postertor sutures can now be continued anteriothy as locking
suture on side which 18 next to stomach tures
(43) AH coats (but only thin edge of mucous membrine) are l?dug:,;] xannz e
(44) Mucous membrane then projects shghtly kt)hmu;,h anastom!
seen
clamp on stomach 1s remos ed bleeding pownts may be serted 35
(4;) Continuous mattress suture of sifk or fine chromic eatgut, can he
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a sccond row of antertorly placed sutures to invert protruding edge of mucous
membrane

(46) Multiple nterrupted mattress sutures of silh inscrted to reinforce entire
anastomotic ine

{47) Anchorige of anastomosis below opening in transverse part of mesocolon
This carned out by retracting colon upward and multiple interrupted sutures of
silh can then be inserted so that stomach projects approximately 2 em below this
opening

(48) Remaining part of stomach should be 1n so nearly a normal position as pos
sible 1n order to reduce hazard of angulation of jejunum at site of anastomos s or im
mediately distal ta st

The Polya Moynihan Operation

(1) A part of the gastrocolic omentum s elevted with forceps

(2) Incision made in bloodless area to expose lesser sac

(3) Margins of opening drawn widels apart to permit easy explorition of posterior
wall of stomach and pancreas

{4) Stomach lifted and adhesions to pancreas separated

(5) Omentum then strspped from underly ing mesocolon

(6) Middle colie arterv wdentitied

(7) Large abdominal swab packed into omental bursa

(8) Right part of great omentum so close to upper border of transverse colon as
possible picked up piece by prece and divided between strong hgatures

(9) When separation reaches duodenum care tahen not to imyure middle colic
artery or any of its branches

(10) When lower border of first part of duodenum 1s reached nght gastroepiploic
artery ligatured and divided

(11) Stomach and duodenum gently separated from underlying head of pancreas
by gauze dissection or disision of adhesions

(12) Hand passed under stomach just to night of mcisura and finger penetrates
gastro hepatic omentum so near liver s possible

(13) Stomach drawn downwards and over to left

{14) Pylonc artery made tavt and clamped mn two places divided betw een forceps
and hgatured with strong catgut

(15) Upper part of duodenum freed farther from pancreas

(16) Duodenum clamped by two small Payr clampsapplied parallelly about three
quarters of an inch to one mch awav from pylorus

(17) Gauze pack soaked 1n saline passed beneath duodenum and pyloric part of
stomach

(18) Gut divided between clamps with knife

(19} Clamp on gastnc side of duodenum covered with gauze squares and drawn
well over to left while other clamp 1s rotated laterally to expose undersurface of duo
denum permitting of a Iittle further mobilizatton of duodenal stump

(20) Duodenat stump then sutured over with right angle continuous stitch drawn
tight as clamp 15 removed Stitch carried back to starting pomnt and securely tied
producing purse string effect
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(21) Suture Jine further remforced with a few Interrupted mattress or ] embert
sutures of fine silk or thread, and small pieces of omentum drasn across sutured area
and tred nto position to give added protection

(22) When duodenal stump 15 very mobile its cu® end after being closed n afore
mentioned manner may be further invaginated by purse strng suture

(23) As alternative to dwiding duodenum betw een Payr clamps gut mw be
crusited with Petz mstrument and cut across between the two rows of clip sutures
Duodenal stump (including 1its row of Petz ltps) 15 sewn over with continuous Lem
bert suture and buried, the suture line bemng further remnforced with interrupted
stitches of fine silh ~

(24) Greater part of left half of gastrocolic omentum now hgatured prece by prece
Just above transverse colon and left gastroepiploic artery secured and tied with No
2 20 day chromie catgut about middle of greater cur iture or preferably a httle
Togher

(25) As Dbgature of omenta and blood vessels proceeds care tahen to heep welt
outside zone of molved glands which are left attached to part of stomach about to
be resected

(26) Ledt gastnic artery must next be hgatured near its orizmn

(27) If stomach 1s distended 1t 1s aspirated by mntroducing suction tube through
stab incision which 1s made m postenior wall close to pyloric area this wcision en
circled by purse string suture which 15 tied so soon as the suction tube 1s remme(;

(28) Left gastric artery hgatured near its origin Aneurvsm needle threaded w1t
length of No 2 20 day chromic catgut then inserted between border of lesser curva
ture and artery The artery 1s trebly hiated and drvided between Jower hgﬂure;

(29) Distal end of left gastric arterv then seized with forceps and mget:er ‘(ed\
fatty tissues and glands in remaining part of gastrohepatic omentum 15 dissect

wnwards for short distance
d0(30) Resultant raw surface on lesser curvature peritomzed with a number of
closely apphed interrupted sutures before proceeding with forther steps 1o Jescr

(31) Clamp now placed across whole breadth of stomach from greater

curvature so high as possible "
(32) Transverse colon lited out of wound and gently drawn upwards to ma

mesocofon taut

(33) Fingers of right hand passed along mesocolon toward left of spine

(34) Duodenojejunal flexure identrfied "

(35) Furst loop of jejunum brought aut through wound antenor to transy el
"o ed 1 1bd 1 cavity

36) I'ranswverse colon replaced in 1bdominal cay clcted

§37; Proximal jejunum placed from Jeft to right agamst stomach and {;::et(:he”"s
for anastomosis picked up with two pairs of Aths forceps and put on

lamps

rt of jejunum being, then embraced by Sherren c! omoss
pd(38) %)fstance betfeen duodenojejunal flexure :l:nd) prouimal part of anas

ly 4 to 6 inches (usually not mare than four inches carps
o“g;‘)) Long roll of gauze placed longiudmally 1 between and d:;y; ::z:‘z?mi s
to prevent contamination of peritoneal cavity by leakage of grstrr

tents
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(40) “Iwo clamps placed parallel so that the greater curvature of stomach lies
agamst proximnl end of climped jejunum and lesser curvature agunst distal end
(41) Turst row of sutures now introduced as a continuous seromuscular suture of
fine sk separite stitches being placed close to one another—not more than one
eighth of wn inch apart
(42) When suture reaches lesser curvature 1t 1s loched
{43) Postenor wall of stomach (about one half inch above hine of suture) mncosed
from greater to lesser curvature through serous and muscular coats down to mucous
membrane
(44) Stomach turned over to nght and masion continued on antertor wall
(43) 1f no undue tension on stomach 1t may now be sectioned and removed but
1f there 15 tension viscus 15 not removed until postenior through and through suture
has been mserted and 1s about to turn corner at lesser curvature 1n latter case second
gastne clamp should be appled to stomach about one half inch distal to intended
Ime of transection
(46) Mucous membrane which bulges through incision in posterior wall of stomach
prched up with pur of dissecting forceps and incised from greater to lesser curvature
(47) Jejunum opened nlong entire length of clamped loop about one half mch
above first row of sutures
{48) Contents of gastric and jejunal pouches then remov ed with small gauze swabs
soahed in saline
(49) Inner continuous through and through suture of No 0 or No 00 20 day
chromic catgut then ntroduced It commences at greater curvature piching up all
coats of stomach and jejunum and continued completely round anastomotic opening
the separate stitches being placed not more than one eighth inch apart When 1t
turns corner of lesser curvature it approximates and mverts anterior margm of
stomach and jejunum This mversion 15 accomplished by drawing suture tight as it
emerges from jejunal mucosa shight pressure being applied with thumb and finger
on wound just behind stitch
(50) When suture reaches area where 1t began 1t 1s knotted to that part which was
left long The first sero muscular suture 15 then piched up and continued anteriorly
as a continuous Lembert suture which invagiates the first suture line A few mter
rupted mattress sutures placed here and there wherever suture line appears to re
quire additional support
(51) When through and through suture reaches lesser curvature 1t may continue
as runming stitch umiting only anterior margins of mucous membrane of stomach
and jejunum
{52) Antertor sero muscular margins are approximated with contmnuous stitch
which commences at greater curvature and fimshes at lesser one The anterior suture
line 15 buried farther by & night angle Cushing stitch
(53) Surgtcal field carefully examined and espectally the anastomosis
(34) Great omentum elevated from abdomen turned upside down and folded so
as to cover suture hine and prevent 1t from adhering to anterior abdommal wall
(53) Abdomnal wound closed m layers Continuous stitch of double No 1 or No
2 chromic catgut 15 used for pentoneum nterrupted catgut stitches and single con
tinuous catgut suture for antenor sheath of rectus muscle while skin margins are
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approximated with black stk sutures and Michel clips A few tension sutures of black
silk are also occasionally used

PosTtERIOR G ASTROJEJUNOSTOMY

Von Hacker s Operation
(1) Wide right paramedian maision
(2) Abdomen explored

¥
¥

Intet
Fig 81—3 Appheaton of Payr clamp on duodenum proumal to I‘ux:;xs:dg:g:‘s e
rupted Line bets een clamps indicates fine of transection B Dissection

pancreas

(3) Ares selected on stomach close to preater curvature
(4) Greater omentum elevated and brought nto vi¢
(5) Transyverse colon also brought nto view colon
(6) T'pose transy erse mesocalon by making triction on tmns\l:::m‘ard s buse
(7) Find fust loop of jejunum by passing hand along me 0€0

and to left of median hine aopostte second
(8) Tind ligament of Treiz to ¥ eyuml fleeure oppo

lumbr vertebra

denufy duodeno)
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{9) If hgament nchors jejunum excessnvely (or 1s short) it can be carefully cut
between hgatures while avouding inferior mesenteric vein

(10) Bring stomach through an opening 1n mesocolon and gastrocolic omentum

(11} Anastomosis completed i lesser peritoneal cavity

(12) Make opening 1n wvascular area of transyerse mesocolon

(13) Avord injury to muddle colic vessels

(14) Bring adequate extent of posterior wall of stomach through opening

— e - — JR——

Fig 82 —Votihzing stomach by hgation of gastnc and gastroepiploic vessel Gastro-
hepatic gastrocolic omenta and great omentum removed

(15) When duvision of transerse mesocolon offers difficulty Moymhan adyises
following maneuver elevate transverse colon and stomach with left hand mahing
mesocolon taut At avascular area in arch of muddle colic artery place artery forceps
to undersurface of mesocolon

(16) Mesocolon elevated from posterior surface of stomach and lesser pentoneal
cavity opened shightly with scissors contiguous to artery forceps

(17) Opening enlarged lengthwise by gentle separation of edges until 1t readily
admits three fingers W hole posterior surface of stemach can be explored through this
opening Longitudinal masion in transverse mesocolon assumes transy erse direction
when stomach 1s delis ered into wound

(18) Apply stomach clamp diagonally (Mayo s no loop method) m such manner
that pomts of blade are directed toward patient s left side

(19) Loop of jejunum held so that when replaced to normal position its distal part
15 on lower level than the proumal
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(20) Viscera held steady with three blade clamp during manipulation

(21) Lowest area m contemplated opentng in stomach selected at greater curvature
and parallel to normal direction of first loap of jejunum

(22) Allss forceps temporarily immobihze stomach while single clamps are appled
to stomach

(23) About three and o half inches of stomach held m blade end project about
an nch or more above clamp

h B Tan
Fig 83 —Another method of closing duodenum without clamps 4 Stomac!
creas

(24) Proimal margin of mesocolon sutured to stomach R——
(25) Suturing of mesocolon to stomach should be c[fecne(l :“e o of
made because if 1t 1s delayed until after jejunum and st«;ma;lccts e readh
mesocolon to stomach becomes much more difficult and subj
srn { strands
pkz;)()i tx\ois:cle::l:)? rent 1 mesocolon sutured to stomach with mtcx::lsp!:bscqum(
about half fn mch above site of purposed stoma (This step preve

hernition with consequent intestinal obstruction ) scquent constrction from con
(27) If sutured around stomach there may be subseq
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traction of wound 1n mesocolon which may cause complications (Moy nihan prefers
to stitch me<ocolon to jejunum rather than to stomach as 1s usually done }

% ‘;: he’A
\ Tﬂ“"‘vé

el

o

Fig 84 —Taching Jejunum mn anupenstaluc manner by three interrupted Lembert
sutures These utilized later to anchor first postenor layer {Cushing or Lembert} to prevent
puckenng

(28) Clamp loop of jejunum of same extent as part of selected stomach area and
approximate 1t to side of stomach m such a manner that 1its distal end 15 placed at
greater curvature of stomach

(29) Short proximal loop (about two to three inches) or no loop 1s now used
asarule toavoid vicious aircle  Whether jejunum 1s attached to stoma m an 1so
(Moynihan) or ant: penstaltic direction (Mayo) appears to make hittle dufference
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(30) Avoid inclusion of mesentery mn clamp

(31) Strip jejunum of 1its contents before applying clamp

(32) Avoid too tight clamping thus obviating possible njury to bowel wall
Moy mhan’s method of apply ing blade of clamps differs from that of Mayo, the latter
suggested applicition of climps obliquely while former held stomach m vertical

" - — — -

' e

g
ln“ oSt
/}'i." L\v,“": AR e
g

o i .
won tip mserted nto stomach througl
adicated Srmular procedure

e
laced Suct:
Fig 85 —Trst posterior sutural layer pl
small opening After aspiration of contents stomach opened as
for yejunum

clow at Jowest

direction 1n hne with vertical part of lesser curv ature and ended b

pomt of greater curvature
(33) Clamp now turned transversely,

1d there by assistant ( which
11’2‘.’?_:?6;:::uhme also elevated vertically by nother clamp pn‘;‘(l::’:: ;;\;lr}?mu\m @
1s made so taut 1s possible before closing blades, this ensures INCly

ligh as possible tow ard duodenojejunal flexure

handle of mstrument pownting 10 left of

L
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(3%) Clamps now pliced side by side

(36) Isolate surgical field by Inparotomy sponges wrung out of warm salt solution

{37) Laparotomy towel with split center circumscribes surgical field

(38) Place towel aver handle of clamps to present sutures from catching

{39) Tust (approuimation) suture hne ts continuous one (seromuscular) which 1s
non penetrating and <hould include part of submucous coat

n\,t s -

\ Mfre\

Fennber!

Fig 85 —Umtihcal tapes placed by tying only one Lnot Shpping prevented by applying
amp as indicated

(40) Pagenstecher celloidin linen may be used mstead of catgut The suturmg 15
begun as continuous Lembert stitch

{11) Place light forceps on short end of suture and continue 1t as a Cushing suture
seving parallel to clamps 1t 15 locked at opposite end

(42) Another lock, stitch can be supenimposed on first one at end of suture line for
greater secunty

(43) When placing this suture joiming jeyunum to stomach suture 1s gently pulled
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upon at each nsertion of needle, thus raismng nidge which mdicates next pomt of
mtroduction of needle

(44} Opeming made 1n stomach and jejunum

(45) Outhne these openings by hghtly scanfying surfaces of respective viscera with
scalpel

(46) Incision m stomach 1s about one quarter of an inch from suture hne, a little
shorter than its extent and runmng pirallel with 1t

Tig 87 —Lock statches as second Jyer

ch
(47) Suction apparatus ready (if no clamps are used, Horsley) to empty stomt
and jejunum
(48) Carry inaision through serosa an

49) Larger vessels here now Iigated rac
ESO; Ellx\g)txc prece of mucosa (not too waide) excised to avord subsequent con!

ton
(>1) Opening 1n stomach
(52) Make stab wound t
efectro cautery

(33) Swab stoma m stomac
(>4) Rinse gloy ed hands or change gloves

d musculans down to submucosa

o mches 1n length

and jejunum should be about tw TR o

o expel contents of jeyenum Open bowel wit

h and jejunum with rodine on long appheators
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{53) Replrce soiled covers

(56) Commence second (inner) throwgh and through suturing at lower angle of
openings by U stitch as follows pass needle from without 1nto stomach or jejunum
midway between hnot of first suture and cut edge Penetrate all coats embracing
both viscera Needle emerges from opposite side corresponding to point of entrance
Tie Apply hght forceps to short end of suture s gmde Reintroduce needle into je
Junum and suture posterior edges of stomach and jejunum with an over and over
loch stitch until opposite end 1s reached Here inner suture 1s brought outside and
tied to first suture \eedle 1s then returned agan to lumen and closure of anterior
wall 1s continued with Connell or over and over suture which embraces all coats
and 1s hemostatic The suture line should be firmly drawn When reaching knot

'

Fig 88 —Lock stitch continued as a Connel for anterior wall Note different clamp used
for first and second posterior sutures as a mnemonic a1d m closure

which marks beginning of second (inner) suture insert one Lembert suture (chromic)
Just beyond hnot and tie 1t Cut ends of suture short

(/) When second (inner row) suturing 1s completed release viscera held in clamps
and discard soiled linen and struments

(>8) Cleanse field of operation

(9) Wash or change gloves

{60) Inspect suture line for bleeding pomts piching up long end of outer suture
and continue with right angle Cushing stitch to complete operition Tie it to orsginal
short end Place a remnforcing stitch at each angle of suture line

(61) Suture distal margin of mesocolon rent to stomach at a distance from line of
2nastomosis (This prevents herniation into lesser peritoneal sac )

(6%) Tnspect thoroughly
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(63) Replace Organs I proper position

(64} Close the abdommal wall 1n layers

Iason Subtotal Gastrectomy

1 Incision, transverse subcostal

2 Ligation of supplying vessels as 1n ather subtotal gastrectomies (figs 61 82)
3 Inversion of duodenal stump as m other subtotsl gastrectomies (fig 83)

Aifred
Fe m\»:'j

dd 1 d sutures may be i crted as

9 —Closure completed A few x
mdf:zgleg Entero entere tomy may be accomplished between afferent and efferent loops

represented

tomach mobitized from below upward a)
; ’sl':cr:;g sutures (three or four) placed to anchor jejunum to stomach (fiy

suture
6 Cushimg sutures then inserted postertorly and tied wuh each taching
3
8> o
(ﬁg St)omach then clamped with Favr mstrument as mdxcat;d mI f:ﬁu)r:cmd aature
§ Inasion made mto postenor wall of stomach between this clamy

hne .
g9 Contents of stomach aspiraied
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10 After ag 1 bly complete Cushing, masien in postertor sall of
stomach continued to lesser cum ature

11 Umbiheal tape pliced around afferent and efferent loops of jejunum (fig 86)
These tapes hnotted once and secured temporanty with clamps

12 Jejunum opened parallel with gastric masion

13 Allis clamps then approvimate posterior gastric and jejunal walls

14 Loch such of fine catgut to contiguous margns (g, 87)

15 Allss clamps remon ed consecutively

16 Involved part of stomach then removed by cutting antenor wall of the viscus
this margtn 1s then held by Albs clamps Closure of stomach wall then completed by
continuation of lock stitch suture 1n manner of Connell suture First or Cushing

b

8}

N

Fig 90 —~Closure of duodenal stump after removal of Furniss clamp Interrupted Lembert
sutures reenforce original suture m erted through Furmiss clamp Stump may be coverel
with parts of pancreatic capsule and albo with contiguous omentum

stitch then continued over preceding suture as a re mforcement A few tacking n
terrupted sutures may be inserted in Lembert fashion (fig 88)

17 Umbilical tapes applied around jejunum should be removed after Connell
suture 1s completed at which time gowns gloves and drapes are changed (figs 89 90)

18 Abdomen closed 1n usual manner—chromic pentoneal muscle and aponeuro
815

19 Skin closed-—blach silk

Resection of the Middle and Lower Stomach

(1) Hi h abdomial mcision vertical ar transyerse
(2) Careful inspection of grow th and its extensions
(3) I growth 15 resectable elevate great omentum
() Assistant holds colon tirmly

(9) Avascular line betw een the two divided
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(6) Great omentum stripped upward off colon and mesocolon and lesser sac thus
widely opened

(;i)f Separation continued to night so far as duodenum and to well above tumor
on left

(8) Subpyloric glands lymg m area of bifurcation of gastroduodenal artery sepa
rated from pancreas

(9) Gastroduodenal artery and vein hgated and divided

(10) Glands remainng attached to stomach freed

(11) Right gastric artery and vein found and tied near ongm and peripheral to
suprapyloric glands, if 1t 15 present

(12) Gastrohepatic omentum divided upward to porta hepatis and then 1s sepa
rated from 1ts connection to liver until 1t 1s attached only to lesser curvature

(13) Duodenum now transected at convenent level, but if tumor edge is within
3 cm of pylorus then at least 3 cm of duodenum must he excised

(14) After duodenum 1s closed stomach 1 turned up over left side of wound and
retractor placed under hver so that left gastnc vessels appear

(15) Fine gastropancreatic adhestons separated

(16) Left gastric vein and lymph glands discovered

(17) Lymph glands are separated from right and left suprapancreatic glands and
then stripped gently toward stomach

(18) Left gastnic vein 1solated and divided

(19) Left gastric artery solated, hgated with silk near ongm and then dnided
between artery forceps and ligated agamn

(20) Stomach can be hited wetl up until esophagus comes tnto view

(21) Glandular and fatty tissue of lesser curvature now dissected from part of

stomach to be retamed e
(22) Tissue lyng to right of esophagus 1s drvided between artery forceps and afte

hgation upper forceps removed ot
(23) Lower forceps drawn downwards stnpping away all tissue down to mu;crne
coat of lesser curvature, any \essels passing mto stomach being hgated wath fi

stk or catgut
(24) Dissection ended at level of gastric transection and stripped tissues are even

tually removed with stomach o
(25) On greater curvature gastrocolic omentum will have been separated fro
e nided well any

(26) Left gastroemploic vessels and vasa brevia now tied and d

eached
tomach until level of transection of greater curvature s ¥
oy et at y be beloss junction of upper quarter

(27) Level of gastuc transection should never o
and lower three quarters of stomach Transection lev el should be directly below ra
than directly above Jevel of cardiac ortfice 1n doubtfu! mstances

Resection of Middle and Upper Stomach na
(1) If upper Lmt of tumor 1s so high that transesophageal section 1s necessd
transthoracic approach 1s advisable eral

"‘(;) This appggach may be by left abdomno thoracic mcnsmr; m; by posterola
thoracotomy through low b space or low (ninth or tenth) rib bed
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Lahey Operaton
1 o, e, myade M trinsy g pep mesacolyy Usualty jugp to left of Toot of |, 2ment
(4 J g
of Trey,

) Provimqg loop of Jejunum myg; lvays pe alittle longey than a¢ first appearg
3

) Ater ©mpletion of posterior Doty In1stomogg hgament of Treitz 15 ¢y from
18 Joy sy nseryyon nty Jejunum up to gy origin i mesentene root Ths permyes
moblhullon of Uppermaosy bart of Jeumum o, that Provimay loop of Jejunum poy

h

Loy e} (distqy Jeyunnj loop) emerg o5 through runsyerse Mesocnlan Snug Suture of
sht 1 transyorse mesocolon 1hout single lagy, of bowel thys hossible ang danger of
hernq through this shy lesseneq (1gs 91 o)

Finsterer 8 Operatip,
Abdomey, €xpa eod through midhing naision
loreq

U
The olq Plane of Phy stologre adhesion bem,, openeq up ats g Simple mayger
to Separate y down 1o the Posteror abdomuna} wall with 5 Bauze sy ap when the feta)
fonditron S g estabhshed above the pos!mesogasmum with the omentym bejoy, the
lfaﬂslerse mesocolon nd colon ff the <orrecy Watershed )5 opened there a7 no
Mf‘edlng Pomts T, only lgatures Tequired are 4y the two eng, of the Ba5troepinfo;e
arch, one gy the ongin of the nght v essef from the &15troduadenyy and the Other near

6) 1 Yorus and firsy part of duodenum Cefully mobifized ang Numerpyg anemy

Tous py, Vessels SPrnging from head of Pancreas Separatefy bgatureq
0] Rodenym, then diided ang s dista) eng closed at 4y, 2rea three quarters of
a1 inch beyong Pylorys This may, be effecte by one of the folloy ng three Mmethods
@) Use 5 Friedrich 1 etz clamp, whereby guy 1 severed through Tushed grogy o



Tig 91 —Polya operation with transmesocolic gastrojejunostomy A Transverse colon
B Transverse mesocolon

g 97 —Ti 1 r ttic subtotal g
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between two rows of chips and distal end invaginated wath senies of closely apphed
Tembert sutures
(b) Crushiny, of intestine with enterotribe tying a stout hgature around groove
and after dinading intestine smy aginate distal closed end of duodenum with two purse
string sututes
{c) Dinide duodenum between two Pavr ddamps and effect duodenal occlusion
by sutunng over climp with a nght angle continuous suture which 1s drawn tight
as clamp 1s removed
(8) Gastro hepatic omentum then divided so close to iver as possible and left
gastric artery tied
Ogilv1e'® wrote

The left gratric 18 not only the mam sourcy of supply of the les ¢r curve but it anchors
the upper part of the stomach to the postenior abdominal wall and 1t 13 surrounded by the
Iymphatic gland which dram this part Ligature of thi ves ¢l near its origin 15 essential to
cancer surgeny because only after such hgature © 1t pwsaible to clear the lymphatics night
up to Yhe csaphageal opeming 1n one prece with the stomach High ligature 1s necessary on
ground of function as well because aftera Tolva ga trectoms the remamder of the stomach
must be free to lic 1n a new plane and move in a fresh axi The normal stomach t slung
like a himmock etween 1ts two openings the left 41 tric artery prings from the center of
this are and 1s never pulled upon The reseeted  temach hangs like a pendutum vertically
from the esophagus and the pentoncal liament arcund the exophageal opeming If the left
£ thc arteny retains any attachments with the lesser curve 1t becomes an anchor limiting
movements A good manv patients with post urgical di comfort are I beheve referable
to such fixation

The stomach 1s thrown upnard towards the left houlder of the patient the mam artery
15 put on the stretch 2 ligature can be pa sed around 1t shd down and tied close to the
coeliac avis After such provimal hgature the gland and fatty tissue can be cut anay tn
operations for cancer night up to the cardiac onfice and stripped downward leaving
the lesser curve hare to the pomt of intended section

(9) Stomach now free and movable attached only to esophagus and gastrosplentc
omentum and 1s ready for application of Petz <lamp

{10} Clamp applied obhquely from an area on lesser cunvature directly below
esophagus across body of stomach to an area on greater curvature some two inches
of 50 below where left gastroeprploic artery was hied

(11) Petz clamp closed and clips ntroduced

(12) Stomach then divided by electric cautery between row of clips and resected
part together with its attached omenta and glands removed mn one plece

(13) Right or upper half of cut surface of stomach 1s then closed by two or more
Tows of mterrupted Lembert sutures mfolded line reaching almost to esophagus

(14) Anastomosis of lower half of stomach to proumal Jejunum carried out as
follows opening 1s made in mesocolon well to left of mddle colic artery (which must
be avovded), and through mesacolon a fairly long loop of proumal jejunim 1s drann
mto supra-colic compartment Left hand side opentng in mesocolon 1s sewn to pos
tenor surface of stomach before anastomosis 1s started right hand leaf 15 sutured to
anterior wall of stomach afier anastomosis 1s completed

(15) Anastomosis n 1ts entirety now m the infra colic compartment

(16) Part of jejunum selected for anastomosis should be some stz to eight inches
from duodenojejuni! flexure I'his loop clamped and after anastomosis 15 completed
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proximal jejunum s then stitched to closed {upper) part of stomach remforcing su
tureline and mterposing, thick valve of gastric and jejunal wall between cut stomach
and provimal loop

(17) Jejunum now Les almost vertical and jts efferent mb runs> downwards m
direct continuation with mouth of funnel shaped stomich

It 15 advisable to lenve a corrugated rubber dram through a convenent part of
the laparotomy incision after incomplete gastrectomy, This 1s particwlarly true after
difficutt operations which have mvolyed the pancreas and 1t 1 wise to retam a short
ened piece of corrugated rubber through the abdommnal »al) for ten or even tuehe
days The reason for this 15 that late [eaks occur and 1f there 15 a dran in place gastric
or duodenal contents find therr way to the surface

Contraindications to Gastrectomy

(1) Age—as a rule m patients over 75 years of age

{2} If pulse and temperature ate up as this mdicates low grade mediastmal 1
volvement or nfection

(3) Metastases m the hiver or glands

(4) Persistent diarrhea which may mdicate direct spread of the lesion

Lymphatic Spread

Tt should be recalled that some of the lymphatic vessels from the stomach dran
nto glands which are unconnected with the stemach

The lymphatic vessels of the viscus intercommunicate freely and there is {ree
commupication with the vessels of the esophagus

The vessels from the lesser curvature of the stomach pass towards the ghnds
grouped around the descending branch of the left gastric artery and to those amur(-{d
st mum stem From the ared of the cardia ves<els pass to the paracardin glands
whuch surround the cardia and even some py loric glands may pass to tis group The
vessels from the upper part of the great cur e of the stomach pass to the ghnd:ﬂt'lx
the gastrosplenic omentum 1n the splemc hilum and adjacent to the pancreatlcss "
(lands from the night half of the greater curve and some of the pylonc arealk I’:]i "
the glands round the nght mastro epiplo ¢ vessels and to the subpwlo:gc[x andmn
fe 7 vessels from bove the pylorus may entera suprapyloric gland or nliary

nds

o ]El::": these glands the further dramage 1s as follows the elands rou‘nd ﬂ;z :;flmt :cf
the left gastric artery and also the paracarcial glands contiue nto ¢ ,fos?nnds it
celiac arters —the middle suprapancreanc group The splenic g]rO\lP o r?d thence to
mto these around the splenic artery {the Jeft suprapancreatic g :;]nds[) ;‘AC e
the celac group The nght gastroepiploi glands dram tato the subp lo lhﬁ s
from the latter many vessels pass direct to the superior me<entere1lc' ff e pylorc
explains the frequency with whuh these glands are msolved mrca]nc ety
end of the stamach } Others pass upwards 1o the celiac group of & 3':; The marm stem
the vessels course from the suprapylonc gland. to the ¢l l"gs ‘“m;: ancreatic group
of the hepatic artery asat lies above the pancreas—the night suprap
of glands

of G j

Some Dangers and Comp
‘These are
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(1) Hemorshage

{b) Infection

(¢} Vicious cirele sonnting,

{d) Stoma uleer {sometimes fistulous mnto colon)
(¢) Contraction of opening

{f} Intestinal obstruction

(®) Piarthen

At OriraTions

Gastrostomy I'he best pallintive surgery 15 perh ips simple removal of the growth
1 this 15 found to be impossible by reason of its extension into adjacent or contiguous
organs 1t has been debated whether any alternative 1s of value

Frcluston of the growth, devised by Devine 1t 1s maintamned gives greater relief
thin gastrojejunostomy and 1s 1ssociated with 1 mortahts which 1s not higher
In the majonity of examples 1t pres ents the patient at least from dving of obstruction

The object of all gastrostomy operations is the estibh hment of a histulous tract
between the stomach and shin surface so that the patient can recerve alimentation

The 1deal gastrostomy should

(1) Be hined with mucous membrant {Depage and Janeway operation}

2) Not permit leakage of gastric Juice and in esta (Fontan operation)

(3) Obviate the use of a catheter between feedings

(4) Taailitate sntroduction of a tube for feeding and retrograde esophagoscopy
gastroscopy, retrograde bouginage and radium therapy

Witzel s Operation This opcration 1s accomplished where the stomach 1s so small
and tubular that 1t 1s difficult or even impossible to raise a cone from the anterior
wall

ANo 12 or 14 rubber catheter 1s introduced for two to three inches into the 1n
terior of the stomach through a small puncture made i the anterior wall mdway
between the greater and lesser omentum The tube 15 anchored to the maiston by a
single catgut stitch or purse string suture which passes through and immobihzes
the tube

The catheter 15 then laid on the stomach for two inches and pressed firmly into 1ts
surface 5o that 1t hies 1n a formed groove The groove 1s then converted mto a tunnel
by the introduction of a series of mterrupted Lembert sutures two or three mter
rupted sutures being passed beyond the opemng of the viscus to forestall leahage
The tube therefore rests in a serous lned tunnel A valvular effect 1s thus obtained

A small stab wound 15 next made one mch or so lateral to the first abdommnal m
cision and through this the gastrostomy tube 15 drann The surrounding stomach
walf j5 carefully anchored to the penitoneum and posterior sheath of the rectus
muscle

The abdominal mcision 15 closed

Modsfication of Wat~el s Technic An incision one and one half mches m extent 15
made through the seromuscular coat on the antenior sall of the body of the stomach
about. midway between the curvatures down to but not through the mucous mem
brane At the lower end of this mncision the mucous membrane 15 perforated and a
<atheter 15 mtroduced mto the cauity of the stomach for two to three mches The
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catheter, bemg fined to the margin of the small opemng by 2 ctgut stitch 1 then

made to lte 1n a tunnel by sutuning the edges of the sero muscular masion witha
series of interrupted I embert sutyres

L

Bdominal
Fig 93 —Kader gastrostomy A Abdomen opened through hxtgdh :ﬁ:n\;]:z; :u(urc el
1s:§n of any vanety Purse strnng suture 1s placed Smm:lchdop::;"”:" e st
2:; 26 catheter (a) inserted into gastric lumen Suture tied :]n «
Secand concentric purse string suture then mserted and 11

onsists of de
tomy This operition c !
Frank Albert Kocher Gastros T g
i SS:b*‘:eéz:e of stomach through 2 high upper left rectus Jhntc;s::n”?r (:u éh i
o i ubcutaneous tunnel The apex of the cone 1s brougl e
lt::::llfn ;\,xssl aboye the Jeft costal arch to the edge of nhich the ope!
after closing the primary incision below it
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Rader o Operahan The Stomacy, is brought through the abdommal ncisioy and
T or ruple, ed into 1), t

1 h Omach Tuo Yertica) and Daralle}
«-romuecuhr folds of the 2nteriop waff of the g, ach are then drawp togethey

e
‘eand befoy, the tube, by the Mtroducyg, of 3 fey Lemper; Sutureg

€ Styre
hne 1 fury, TBtnateq |, th n of T of Sutureg which ele
bate the o h wapy aon bog), Std © Ofiging) | of egastmstomy
tube )5 thus )y, 1y oy fold py, at ch way 2 cupe nstead of
fone 15 M Drojecy nto ¢, "y e Us (figs g3

& ter, Y This Procedyp, S elimes Utilized 45 a Palliagy, o Meagy,
n obgy, noperple esio )

Fig L By Stomacy, Sttured 4, abdomypyy wall g Abdomypyy Wall elogey aboyp Cathere,
(3] Stomacy, () Posterop FECIUS sheayy,

Lepage ]uneway Operahon This 9Peration g ndicateq Where 5 permanml 8astrg
ula 15 requirey for fe, ing Purposeg It s accomphshcd i the folloy, ing

n commencmg at

flap of anterjor wall of Stomacy 0 inep, ith y long axis
Stretep, Lreater ¢, lesser CUNatyre 4 d wary 1ts b, & Natyre
I3 del, Prching up ¢ € Surface of € Stomacy, With o, Allig Iorccp
O pairg Of thege forceps mar} frea Upper enq of flap and are aboyy One Inch
Apart While lorccps (which mndrcate base of flap) are aboy¢ Oneang one Quarte, Incheg
apary
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Fig 97 —A reenforang layer of mterrupted Lembert sutures 15 inserted from lesser
curvature to tip of tube Fine ‘black silk or cotton may be used

' .

! . through
- b ht out through a stab wound or counter ncision of
P ol memn g ee and transfixed to skin

the onginal abdomunal wncision about 114 cm beyond <hin ed
margin with fine sulk sutures
258
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(19} Three ounces of peptonized milk nre given three hourfy through tube and
incretsed until pitient 1s recerning 8 to 10 ounces every four hours

{20) Duning first three or four postsurgica) diys recta) or ntravenous sahne 15
given to combat dehs dration

(21) Tube removed on eighth day and inserted again only when required for feed
Ing purposes

Stamm s Operation
(1) Small mersion over upper and outer third of left rectus muscle commencing
at costal margin and passing vertically downwards
(2) Margins of penitoneum cut and postertor sheath of rectus piched up and drawn
apart
(3) Colon driwn downwards 1nd upper part of stomach coming mto view 1s de
Iivered through wound
(1) Site for gastrostomy selected on anterior wll of body of viscus high up and so
far remon ed as possible from pylorus
() Wound carefully packed off with gauze
(6) Arca rudway between greater and lesser curvature on anterior wall of body of
stomach selected for msertton of tube
(7) Site mathed by two pairs of Allis forceps which seize stomach and lft 1t up
wards
(8) Small opening sufficiently large to admit a No 12 or No 14 catheter made
between Allis forceps on anterior wall of stomach either with kmfe or electric cautery
(9) Rubber tube mserted into stomach cavity for two-three mnches and attached
to margins of wound bv catgut stitch which pichs up all coats of stomach and a
part of tube
{10) Sero muscular purse string suture introduced half an mch anay from tube
and as 1t 1s tightened tube 15 pushed into cavity of stomach suture being tied firmly
enough to grp without compressing tube
(11) Second and third purse string suture sumlarly nserted and margins around
tube further invaginated with result that cone shaped part of stomach projects
mnto cavity of organ embracing tube
(12) When last purse string suture has been tied stomach anchored to perttoneum
and postertor sheath of rectus muscle
(13) Abdominal wound closed with mterrupted sutures gastrostomy tube bein,,
made to project through lower end of masion
(14) Tube plugged with spigot and fastened to shin by an encircling stitch which
prevents it from being accidentally withdrawn
(1) Flwd noursshment mtroduced through tube every two hours duning dav and
once or twice during night It 1s best to begin with small frequent feeds and gradually
increase small amount until patient recerves adequate feeds at long mtervals At
first only two or three ounces can be given at a tume but later stomachwill be found
to tolerate so much as 5-10 ounces Flwids most frequently used for feedings consist
of aitrated muilk concentrated glucose solution beef tea eggs and orange juice
(16} Tube worhs loose n 10-14 days and should be removed sterilized by boiling
and replaced
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(17) Before patient 15 discharged he should be mstructed how to remove and re
msert tube, clen 1t, and feed himself through 1t

Some Complications of Gastrostomy

(a) Aspirition pneumonin

(b} Venous stasts 1round tube

(c) Dropping out of tube

(d) Injuries to omentum

(e) Infections

(f) Leak of gastric juice through stitch holes m suture line of stomach or tube,
causing peritonitis

(g) Marginal necrosis

(h) Tormation of ‘dead” spaces

(1) Cutting out of sutures (Marwedel)

() Prolapse of mucous membrane of stomach

(L) Acute dilatation of stomach

(1) Persistent vomiting ,

(m) Collection of food particles between tube and stomach, crusing infection

(n) Contammnation of fistulous tract

(0) Prolapse of stomach

Indications for Jejunostomy

(a) Alternative procedure to gastrostomy

(b) Where mvasion of stomach wall and growth 15 so extensne that gastro
Jejunostomy or gastrostomy 1s madvisible

() For irremovable malignant hour glass stomach

(d) Where there 15 obstruction of the duodenojejunal flexare or prouimal
jejunum owmg erther to direct spread of gron th from stomach or to m1
lignant glinds at root of mesentery

(¢) In patients desperately sich
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Postsurgical Treatment

The detadls of postsurgical trextment vary obviousty depending upon the relative
importance of the vanous signs symptoms and sequelae

The care may be considered completed when the patient 15 readjusted to everyday
{fe—usually in stx months to 1 year

In the immediate postsurgical care it 1s important that the unconscrous or partly
constious patient s not exposed to cold nar carelesshy handled

"The problem of return of the shacked pattent to his reom 1s best solved by bringing
the bed to the operating room and transfernin, him cently from the table to a well
warmed bed

H s now best to elevate him <o soon as 1t 1s safe I erttoneal exudates then tend
to gravitate towards the pelvis and away from the subphrenic space further sub
diaphragmatic pressure 1s reliesed and embarra sment to respiration 15 thus greatly
dimimished

Patients who have had a spinal analgesia must remain flat for at Jeast six hours
and preferably a little longer 1n order to reduce the tendency to ubsequent severe
headache

Every pomnt in the hematoent reading above 45 or two pomts above 95 1 the
hemoglobinometer reading indicates the loss of 100 ce ot plasma The treatment of
shock 1s the giving of plasma and also 1f necessary <aline intras enously

Tt 15 well to recall that shock may be hematogenic neuro emic and vasogemc and
that the patient should be treated accordingly The first category 1s characterized by
great loss of blood the second by reflex loss of vasamotor tone and the thud by
dilatation of blood vessels occasioned by action of toxins on their wally

Secondary shoch may be attributable to loss of whole blood plasma water and
electroly tes or any conjunction of the three Whole blood plasma and 1sotonic saline
solation are the means of replacement

Lse of oxygen The patient should be informed that the use of ovygen 1s 1n con
templation

Frve per cent carbon dioxide and 9> per cent ovy gen are admimstered exery hour
for approvimately three minutes for the first day or two

(For an adequate supply of oxygen the alveolar concentration must be 50 per cent
or more )

Oxygen s best g en by mtranasalnsufflation through an mlying fine nasal catheter
Supported by a headband or spectecle frame Flow of 6 to & liters 1s mamtaned If
an oxygen flow m excess of 6 hiters 1s used the gas must be bubbled through water
i;)‘ras to maintain adequate hurmdity and thus avoid dryness of the mouth and

‘oat

261
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Use of Sedatries Only mmmal amounts of sedatives, narcoties and analgesicy
should be used During the first 36 Postsurgical hours 50 to 100 mg of de;\emf
hydrOChl;nde 15 often sufficient (Opates should be avoded ) Prostigm ne often
%;z:::;: l?;‘se:‘:ﬁ:dle‘ mg pan For mtractable pain paravertebral black with

dspiration of Bropchial Mucus The treatment for excessive bronchial secretions
which often prevent adequate pulmonary ventilation, or produce atelectasts and
which favor infection, 1s the tirst problem which anses as a rule, after major thoracic
surgery The patient fears to cough bhut should be encouraged to do so The remoral
of secretions 15 asusted by ‘postural coughing, thatis coughing while lying on one
side or the other with the foot of the bed raised and the head low without pillows
Strong doses of ammonwum carbonate and corammne are also helpful m ths regard

Some lethargic or 1il patients do not easily expel therr bronchial secretions 1t 15
advisable then to pass a No 16 French rubber catheter blindly through the nose nto
the trachea and bronchy and aspirate the secretions

Two methods are used 1n the removat of tricheobronchial secretions An endo
tracheal tube may be passed, under topical analgesia by visible or blind techmc and
through this tube 2 suction catheter 15 passed Daily roentgen and chnueal observa
tions serve as a guide to the bronch needing aspiration  Where the endotracheat
tube has not produced satisfactory removal of secretions bronchoscopy 1< carned out

Asprration of Stomach and Esophagus It 15 ymportant to keep the stomach deflated
i the first four or five postsurgical days to prevent this organ from becoming dis
tended and causing tension on the suture fine as well as compression of the lungs It
also permits easy postsurgical feeding through the distal lumen

Two mportant postsurgical problems are (a) adequate mtra gastnic drainage and
decompression to prevent pressure at the line of anastomoss, {b) nutntionaf require
ments until the patient can take adequate food by mouth

Most surgeons are in agreement concerning the routine aspiratian of the stomach,
morning and evening the first few days after the operation This procedure prevents
great accumulation of fiud and gas i the stomach which by tractwon on the gastric
muscles further reduces tonus and peristalsis of the organ Vomuting % ith the con
sequent possibibity of aspirition mto the respratory tract 15 thus avorded

Agam, regular emptying of the stomach also prevents too great development of
bactera} growth theremn, especially of the common species of colon baall

The position of the patient m the post surgical penod 1 abo of wmpartance In
gastnic evacuation In the supine position the gastnic contens collects the cardiac
avea and therefore not at the site of anastomosis 1t 15 of wportance therefore that
the patient mamntains a position so nearly erect s possible and also that he 15 allow ef:
early ambulation 1n order that the effect of gravity on gastric contents may assts!

the reduced peristalsis cauate
A Levine tube with a Wangensteen suction apparatus attached, provides 1dequa

draj

o devised by Singmaster of Phuladelpha) copsists

A simphfied suction feedsng tube (i
of an 16 French double Jumen tube of
for a distance of three inches from the tip Directly provima

soft rubber sealing a column of mercury » ithn
I to the seafed mercury
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column are perforations for feeding purposes Thirteen inches proximal to the tip
18 another senies of perforations for intrgastric suction The prouimal end of the
tube has 2 double lumen metal connection one lumen of which 1s marked T for
feeding and the other “Suction ' The fecding lumen terminates m the perforations
at the end of the tube and 15 completely separate from the other lumen which ends
m perforitions well proumal to the tip The tube 15 so divided that the suction
lumen 13 of lrger diameter than the feeding lumen allowing adequate dramage of
blood nd gastric secretians post surgically The feeding lumen 15 adequate for liqud
protein preparations in proper dilution
When Ryles tube 1s used 1t 1s best left in for twenty four hours after surgery
Tt should alwavs be passed when there 15 a nise m pulse rite distension m the upper
abdomen, if the patient has nausea or if he complains of any ncreasing pain or dis
tress
Twice darly aspiration of gastric secretions 1s done by means of a small calibre
intranasal tube until the amount of secretion aspirated has decreased to less than
100 cubic centimeters If more than 500 or 600 cc 15 obtamed nasal suction 1s usually
indicated
The aspiration prevents the anastomosts from rotating and thus becoming ob
structed The tube may also be used to give continuous albumen water drip early
1n the postsurgical period The tube may be left in up to 48 hours but should be re
moved 1f 1t distresses the patient
1f gastric retention 1s persistent a Jejunostomy 1s necessary On rare occasions the
gastro entersc stomach retracts through the opemng in the transverse part of the
mesocolon causing vanable obstruction to the distal loop of jejunum A jejunojejunos
tomy 15 then necessary between a loop provimal to the site of anastomass and a
loop distal to this arca
The transnasal gastric tube 1s used as a means of obviating yomiting of emptying
and irngating a dilated stomach and of Leeping the viscus empty An adequate flud
mtake measured and recorded can also be ensured
After stenhization the tube 1s tested for patency and mtegnity by syringing water
through 1t Tt 15 lubricated with sterle hquid paraffin
The nostnl 15 cleansed and the bulbous end of the tube 1s passed along the floor
of the nose The patient 1s mstructed to swallow
If an unconsctous patient requires nasal intubation he must be held m a sitting
Position leantng somewhat forwards The mouth 1s opened and a mouth gag inserted
The tube 15 passed through the nose 1 the usual manner untl the tip 1s felt in the
Pharyne Two fingers are used to push the tip of the tube mto the mouth and on
wards past the epiglottis
A tube passing through the nose can remain 1 place for days without causing
perceptible thimitis but only 1f reasonable care 1s given 1n the prevention of infection
Once the tube 15 1n place satisfactorily 1t can be strapped to the cheek with ad
hesive plaster W hen the tube has to be used as a means of gravitating flud into the
stomach 1t 15 strapped to the forehead near the midline
When vomting 15 persistent the stomach content 1s watery and 1t therefore can
be readily aspirated
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As a rule the gastric aspiration tube 1s not left m place more than forty e ht hours
After this time 1t 15 advisable to remove and boil it after which it can be replaced, if
necessary, preferably through the contralateral nostril ’

After the stomach has been resected and before beginning the nsertion of the
antenior row of sutures for the anastomosis between the stomach and jejunum the
tube 13 removed from the fundus and passed into the efferent loop of the jejupum
The tube 1s sutured n place by using, No 1 plain catgut which also passes through
;he tu;)e and the posterior Ime of anastomosis (The catgut 15 absorbed in 24 to 48

ours

Immediately on return from surgery the tube in the stomach 1s connected with the
suction apparatus and into the one i the jejunum The drip 1s then started The
dnip solution consists of 500 cc normal saline and 10 per cent wlucose, 200 ce of
15 per cent amno acids, 100 mg ascorbic atid, 20 mg thiamne hydrochlonde >
mg riboflavin ind 50 mg nicotinic acid The solution 1s dripped m at the rate of 40
drops per minute, this w il msure the mtroduction of approximately 1000 cc every
eight hours Water 1s used alternatively instead of normal saline

The tube 15 usually left 1n place for 72 hours

Hvdration In the postsurgical penod the pattent mas have need for anv one of
the followmg (a) cells, (b) electrolytes, (c} water, (d) plasma, (e) adjustment of
acid base balance, (f) caloric ntahe to mamtan metabohsm, (g) vitamins

On the score of flud and electrolyte admimistration there 15 a growing Anareness
that many patientshave been over watered” and “over salted ” This found corrobo
ration 1n the work of I' A Coller & af % on the condition of the fudneys followmg
operation

Whatever the cause of the lo
without delay

The following pomts should be considered (1) mtake and output of flunls, ()
measurement of abnormal losses of secretions such as vomitus dramage trom in
tubation or fistula (sweating may produce an error), (3) wmtiat and final body wught,
(4) general state of the patient and evidences of penpheral arculatory collapse (hy
potension, hemoconcentration, oliguria or anurta azotemz) In genesal blaod studses
of the sodim and chloride content the biood volume blood viscosity carbon diowide
combming power and non protem nitrogen, as well as the red cell count and hemato

ent values offer hmited mformation concerning the state of water bafance

The unnary output remams a rehable gude of adequate hydration A patient hav
Ing continuous gastrc suction usually requires about 3000 cc intravenously € l‘O{
twenty four hours This 1s grven as 2000 cc of > per cent dextrose and 1000 ¢ o
> per cent dextrose i physiologic sahne solution ;

Patsents requinng mfusions but not Josing gastric juice can be gien 1000 ¢ ©
saline solution every second da

Durning contlnuotfs gastric su)ctnon the patient requires about 3000 cc of sahr;:
every 24 hours A uscful rule ;urhcu!arly with the md of wtake output charts 13
add 1000 cc of flud (insensible Joss) to the amount of output from alt onfices (¢ ‘;,,
suction dramage unne} If at any time it 15 pecessary to dmumisier (hrt:;n
more hiters of fluid 1 day intravenously 1t s well to g two hiters w the morming
remove the needle nd give t ate afternoon or eveaing

ss of fluid 1t 1 mportant that 1t should be made good

he remander in the {
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Scudder™ M deseribed & method for control of fluid therapy which his the ments
of accuriey and simpliaity  The speafic ety of whole blood and of plasma 1s
determined and 2 hematoent reading 1s obtaned before or after surgical procedures
n pitients who arc scroush 1l and in patients who are to undergo such procedures
as resection of the stomch or bowel s previously stressed by carrvin,, out pre
surgical studies it 18 frequenthy possble to choose the optimal time for operation

Parcnterat flusds are contmued until intestinal movements can be heard usuaily
forts -esht hours after operation when they are repliced by a normal intake of
fluds by mouth

Mutrttion The means other than the oril route adopted to meet the patient s
nutritional requirements are the following

(3) Recta) Teedmg or Dop Inem In this way the patent can recenve 1500 to
2000 ml saline <olution and > per cent glucose durin,, a twenty four hour penod
Thi$ method has <ome disads antages Some patients ire greatly annoyed or distres<ed
by the enemas others find 1t difficult to retamn them and no detinite information 1s
obtainable of the quantities of fluid actually retamed by the patient

(b) Subcutaneous I ceding The fhuid 15 usually mtroduced subpectorally or on the
lateral aspect of the thighs

(c) Intravenous T'eeding The patient mav be given saline solution Runger s flud
or 5 per cent glucose in parts of 1000-1500 ml once or several times daily The fluid
should not be infused too rapidly If large quantities of thuid are required they are
gnenasa permanent drip

Pack!® states

Some surgeon  nstitute carly feeding followmng esophageal surgery and there has
been no defimite Lvidence that this practice 1s dangerou It would eem advisable therefore
to start using 2 igh protan and high carbohvdrate flud diet by mouth within one or two
davs of operation

Metabohe disorders after subtotal gastrectomy are rarely of a severe order Steator
thea may oceur but ean usually be controlled by a reduction m the intake of fat and
1S not owing to any great farlure of the pancreas

At times acute edema around the anastomosis between the gastric stump and the
Jejunum does not permt anything to pass for a few dayvs This condition commonly
recedes and 1 secondary operation 1> sefdom necessary Howeser 1f the conditon
Persists immediate distress and vomiting follow attempts to feed the patient To
obviate difatation of the stump an mduelling stomach tube (Wangensteen ap
Paratus) 1s placed so as to constantly siphon excess fluds If the suction tube 1s
clamped off part of the time the improvement 1n the drainage through the stoma
may he detected provided the intake and dramage quantities are measured

There are some other mechanical factors For example a great reduction m size
of the stomach with a corresponding dimimnution 1n storage capacity For this reason
many patients for a considerable time after operation expenence difficulty n taking
adequate amounts of food This condition tends to correct rt<elf in a few weeks or
months Five or s1x meal a day schedule 1s often adwisable until the capacity of the
8astric stump increases

Iatients with esophago gastric or jejunal anastomoses must drink no fluds for 46

9Urs and to them intravenous plasma and/or sahne must alnays be gnen during
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the first two days, the amount gien and the dutation depending on the patient's
condition

(If hittle or no retention 18 present the patient may recerve find orally forty eight
hours aiter operation Clear fluids i amounts of one ounce per hour may be allowed
and 1f well tolerated the amount may be ncreased to two flud ounces per hour
later 1 the day )

On the first day the patient 15 given repeated drumks of stesde water—one ounce
hourly, and drip salme per rectum He 1s permitted to drinh so much as he wants of
water, weak tea, or barley water sweetened with glucose but not more than two
ounces at any one time

The second or third days aitrated milk and water (equal parts) one ounce hourly,
and plenty of water and albumin water, two ounces at a time or glternate hourly
feedings of aitrated mulk, one and a half ounces and atrated milk one half ounce
added to one ounce of albumin water

The fourth or ifth days, egg flip with mulk, three ounces four hourly , mulk 1 be
tween, three ounces and water as required, are given Or atrated mitk two ounces
mto each pint of which 1s beaten up an egg Two ounces of water are given between
each hourly feed or three ounce feeds of egg and milk ¢veérv one and a half hours,
water, as before—one ounce sipped between each feed

The smth and seventh days the diet 1s gradually increased Jellies, custards and
drinks as desired by the patient The sixth day four ounce feeds may be given every
one and a half hours milk egg and mulk or flayored feeds as desired Water 1s now
given more freely and junket 15 added to the mid day and 6 pm feeds The seventh
daytwo hourlyfeeds of five ounces with egg custard added to middayand 6p m feeds

The eighth day full ulcer diet only soft sobds and hquids small quantities 3&
first icreasing to normal by the twelith day when 2000 calories should be reache
Or thimn crustless bread and butter and milk pudding added A hghtly poached ezg
and thin bread and butter should be substituted {fr the 6 pm milk feed

Ninth day add creamed potatoes and weak milky tea

Tenth da;’r breakfast hghtly boded egg bread and butter and miky tea ﬂD““:\;’
pounded fish creamed potatoes, egg custard or Jelly Afterncon milk or flavore

milk 1s given betneen meals
Fifteenth day full diet wath semi solid food and no fried or roasted meat

Eighteenth day full diet

Vﬁamv Supplements At least twice the average reqmremex{\: of a;lld;nn;r’lgr;s
should be given pirenterally Thiamine should be grven—20 to 4 mg\‘ b 360 v
flasin—20 to 40 mg a day ascorbic acd 300 to 1000 mg \\wm;)n £ il
vitamin D 1500 U daihy, micotimic acd 200 mg , calcium pentothenate,
grams

Another regimen 1s carred out as foflowss

Tarst and second post surgical days nothing by mouth

dav one ounce of water per hour

3:::; d:y +dd ane ounce of strained gruel or malted milk T,::f— with water

Fafth day ncresse gruel or malted mulh to t o ounces per pour

Sixth day increase gruel or malted milk to three ounces per
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Seventh day, water 1 desired The gruel or malted mitk feedings may be varned
with difuted frust juice plun mill broth or soup \dd one feeding of soft solid food

Eighth minth tenth cleventh and twelfth thirteenth and fourteenth days con
tinue hourly flnd and add progressively each day an additional feeding of soft solid
food until the patient 1s recers ing, a small quantity (not over six ounces) of soft food
every two hours

Tifteenth dav until dischare fise of six small meal schedule from a general con
salescence diet except that salids and raw fruits are avorded and the coohed vege
tables are purced VMeat particularls Iiver 15 allowed 1 hiberal proportions

During convalescence the diets mny be as follows  ( lear hquid one broth coffee
strained fruit yuice peppermint tea postum ter Vichy water ginger ale

Liquid Diet  Albumens barles water buttermilk cocoa clear fruit gelatin frut
Juices plain ice crerm Junhet malted mih mulk stramed milh soups orangeade,
oyster broth sherbert gruels {thin, strained) water ices grape juice tomato juice,
raw vegetable juices

Bland Diet Soft semisolid cereals (refined) cornstarch pudding cooked fruit
pulp cottage cheese eggs (coohed in shell creamed or poached) fruat whip or souffle
milk toast, rice (well cooked) sago soups (strain coarse vegetables) taptoca

Light Diet (diet under semi solid plus) bacon baked or broiled fish baked po
fato bread cooked frnt raw fruit except apples creamed sweetbreads creamed
vegetables asparagus watercress celery endive lettuce tomato spmach green
cooked vegetables except cabbage cauliflower omons mashed potatoes spaghetts
scraped beef white meat of chichen or turkey

Dr Colps post surgical dietary regimen 1t the Mt Smai Hospital N ¥ C) 13
as follows

Day of operation  Dram 1 water qi1h
Levine tube into bottle
Aspirate qth
Water at mght onlv if awake
First Day PO Oz 1flud q1h (tea water)
Fluids at night only if anake
Second PO Day Oz 31 (2) hiqud q1h (tea water or mik)
Liquids at mght only 1f anake
Thed PO Day  Feedingq 2h
1 tablespoonful jello custard or junket and water broth tea or milk
up to 3 ounces
Feedings at might only if anake
FourthPO Day Feedingsq 2h
1 tablespoonful jello junket custard eggnog thin gruel thin farina
and anv iqud up to 3 oz
Therapeutic vitamin capsule B 1D
Feedings should not be forced
No mght feedings on Jourth day
FithP O Day  Feedings q 2h
Stramed vegetables Milk toast small feedings
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Sixth PO Day Al above plus scraped beef, mmced chicken untd 9th day

No food aiter 7 p m No fluids after mdright

Pass Levine tube and aspirate Chart amount and save specimer

Guve 200 ¢r of strained oatmeal gruel Take specimet q 15 mun for two hours

Test a small portion of each sprernen with Topfer’s solution until one turn red and shows
the presence. of aud Do not put the Topfer s into the spemen tubc

Ti no free acid 15 obtained after one and one hait hours give 0 v mgm of histam ne by
bypodertme myection ard collect spectmens for an sdditioral hour

Muelengracht Dyet
7302m  Tea whiteLread butter
0am Oatmeal nith milk, white bread and butter

1230pm  Meat balls, broled chop omelet fish ball vegetable gratin or fish gratm
mashed potito vigetable puree and <oups stewed apnicots applsauce, gruel
or rice tapioca pudding
3pm Cocoa
6pm Whute bread and butter sheed meats, checse and tet
Rectal Saline These are best given by the dup method 600 to 1000 ce at a time,
followed by a few hours rest after each dose They must be given during the first
tuenty four to fortv eight hours after operation
After sersous operations transfusion (probably given during the operation) 15
continued as required and 15 usually essential after operation tor carcinoma
Resprratory Lvercises Early and complete pulmonary expansion 1» an mpo tant
factor m reducing pulmonary or pleural complications following mntrathoracic su g
cal operations, m decteasing nisk o anoxia and m obtainng mavimum restoration
of lung function Clos¢d drasnage of the pleural space permts air and flurd to escape
m the fist few hours after surgery and permuts contact of the visceral with the
parietal pleura This lessens the subsequent medence of accemulation of flud m
the pleural cavity
The length of time the drainage tube 15 left 1n position deperds upon a few factors
to wit (a) the mavimum pulmonary espansion, {(b) the evacuation of awr and flurd
from the pleural space (c) whether the dramage tube 1 functiomng or has been
closed nside the thorax (d) whether the tube 1s i place It s mamfest that the
dranage system must be air tight at least 1n the first postsurgical weeh if dramage
1s to be maintained effectivel,
A goo:in mdication of lung e)\rp'\nsmn 15 the degree of oscillation of the flud 11 the
under water seal tube Small oscillations mean complete expansion and vice \crs:fi
Inadequate respiratory movements result from the following causes { If)t;;‘:"‘lo‘\lzr
spasm from the abdominal incision which tends to restrict mmtmefts od T e
chest (2) postsurgical reaction as<ociated with some degree of shgc !e":;;eathcsm
shallow respiration, (3} excessive bronchial secretion produced :nng(n ot
notably by ether sapor and may not be c!leared ac]leq:m!eb by coughing
of broncholes by vistid mucus may result 1n atelect s
iE:(:lnx h,;o r:bsulz;mn Newberger!  defined the phrase as ‘a daily 1)‘;5‘ "5“2‘;)“1’:1‘;
continuation of bodily exeruses, mclnding salking (not just bewng phct;(l ”.x_.dm-cxl\'
self care n matters of tonet, dressing feeding and es.en actual gympastics

f
toward an uncomplicated and rapid cony alescence
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The patient should frequentis be turned from side to side 2t least every half hour
the first few dus

In the recumbent posttion there 18 1 decrerse m vital capactty  This s further
augmented after abdominal operations by 1 decrese in ditphragmatic function and
a relitine fixation of the dnphraygm n lugh position moreover the horizontal
posttion greatly decreases the efficiency of the cough retley

Larh ambulation asaists in the amelioration and prevention of atelectasis

It 1s sometimies possible to ambulate the pitient the day following operation and
dathy thereafter except those who are extremely weah

A comfortable abdommnl binder should be pliced before the patient leaves the
bed

When expedient he 1s asked to sit on the side of the bed on the second po tsurgical
day and dangle’ his Jegs

Bodily movements should be started immediately after surgery by means of a
program of cibisthenics for the upper and lower extremities This 1s carried out for
hive or ten minutes every hour while awahe The patient should be allowed to sit
up as soon as conscious and urged to rest his feet on a chair soon thereafter So long
as the patient remains in bed such movements are continued Bodily 1mamobihty
should be termimited early allowing the patient up out of bed so saon as he 1s fit
for incteasing penods of ambulation To be effective the patient should 1if possible
start walking within 24 hours after operttion Severe abdominal infections mjury
of the low er extremities or infectton severe arculatory cardiac or pulmonary disease
will usually contramdicate early ambulation

Care of the Bouels The v crage patient who has undergone the operation tolerates
mild laxaties One fluid ounce of mineral o1l or one half flud ounce each of muk
of magnesia and mmeral ol may be admimstered twice daly the admimstration to
start on the morning of the fourth post surgical day

Great care must be taken 1n ordening enemas Beginming, on the second day rectal
tube ang glycenne suppository may be used every four hours and late mn the third
day or the morning of the fourth day a small cup of gly cerine and water enema may
be adminmistered 1f necessary

Drtx.nngs The first dressing 1s usually carried out within 48 hours 1n order to in
spect the surgical area Dressings are subsequently changed merely when they are
solled

Remoral of Sutures Michel clamps must come out by the fifth day Sitkworm gut
15 usually removed on the seventh or eighth day Deep sutures are usually removed
much later

Retention sutures are ordinanty elimmnated on the exghth or minth day



CHAPTER XII

Complications

The various complications of gastrectomy, total or subtotal are

A Thorax

1 Lungs (a) acute tracheobronchitis, (b) pulmonary embohsm, (c) atelectasts
incomplete basal, massive lobar, (d) pneumonia, (€) pneumothorax, (f) infarction,
(g) fat embolism, (h) abscesses, (1) empyema, (j) pleursy

2 Heart (a) myocardial infarction, (b) congestive failure, (c) cardac arrest

3 Mediastinum mediastimtis

B Abdomen

(1) Wound nfection, (2) burst abdomen, (3) subphrenic abscess (4) penitontts,
(5) acute dilatation of the stomach, (6) gastrointestinal hemorrhage, (7) fistulas,
(8) metastases (9) regurgitation, (10) postprandial fullness (11) persistent hiccough,
(12) flatulency (13) postsurgical gastnitis (14) persistent vomiting (15) recurrence
of growth, (16) leakage from anastomosis (17) intestinal obstruction, (18) intra
abdommal abscesses (19) intestinal perforation (20} stricture at gastroesophageﬂl
anastomosis  (21) gastrojejunocohe fistula (22) non functionmg  newly formed

stoma (23) dumpmng syndrome (24) paralytic ieus (25) looseness of bowels

C DNerous Svstem
(1) Syncopal attacks, (2) neurotic vomiting, (3) neurottc air swallowing

D Kdneys
Urmary retention

E Muscellaneous

(1) Glossitis (2) parotitis (acute), (3) surgcal shack

The complications to be expected after gastrectomy do not differ greatly fro}:'n
other abdomnal operations but the danger of some of them 15 greater owmng to the
site of the surgical field and the severity of the surgical procedure d

The first 36 hours 1s the time of shock and mtragastric hemorrhage, on the thlrh
dav asa rule 1s the time of respiratory complications and paraly tic ileus, thesev H:‘!:c
or tenth day one must be on the qui vive for pentomitis because of leahage at

anastomosis e Inted 28
Some uncommon blunders and common sequelae n gastrectomy may

follows e
(a) Incorrectly placed stoma making physiologic gastric emptymg |mp[<)) o on
(b) A stoma made too small for adequate emptying with resultant obs
(c) A stoma too large resulting n so-called ‘dumping action e
(d) A too narrow attachment at the stoma pernutting acufc angula

struction

on and ob

2.0
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(e) Fxcessive length of pravimal loop inducing stasis and regurgitant vomting
(f) A short proumal loop which causes ohstruction with changing position of the
stomach or from the formation of excessive adhestons
{g) Faulty fixation of the stomrch to the trinsverse mesocolon causing internal
hermation
(h) Too lugh fixation of the mesocolon thus forming an hour glass gastric con
striction
{1) Jejunogastnc mtussusception
(1) Non absorbable suture matenal used on the mucosa mterfering with stomal
action and perhaps contnbutery to ulcer formation
(L) Volvulus, the jejunum rotates around its longitudinal avis at operation and
further torsion results in volvular obstruction
(1) Adhesions around stoma infleencing degree of patency
(m) Adhesions distal to the stoma
{n) Recurrent and anastomotic ulceration in some instances
(o) Fistula formation duodenal gastrocolic gastrojejunocolic
{p) Cancerous stomal ulceration
(q) Rigiity and brevity of the mesocolon which fails to stretch on filling of the
stomach
(r) Pressure of the middle colic artery
Surgical Shock. This emergency may be attributable to a vanety of causes among
which the most common are vasomotor collapse from anesthesia (especally the
spmal vaniety) or from traumatic and extensn e surgical mampulation dehydration
and blood loss
The basic feature 1s reduction of blood volume and rate of blood flon  This causes
a general vaso.constriction 1n an effort to maintain the blood pressure at normal
level
1f the 1nitial loss of blood volume 1s less than two pmnts (the total normal blood
volume 15 nine pints) systolic blood pressure usually remams unchanged onimng to
general vasoconstriction how ever, 1f the loss 15 greater than two pnts the blood
pressure falls The falling blood pressure and general vasoconstriction causes oty gen
deficiency 1 the tissues and increase of capillary permeabihty In consequence fluid
loss goes on 1nto the tissues It 1s obvious then that restoration of blood +olume 1s
urgent As a rule two to six pints are needed as quichly as possible The indication
for transfusion must be based on a clear anareness of the patient s blood pressure and
hemoglobin percentage A blood pressure chart should be kept with notations every
ten minutes
Signs and Symptoms TIn the early stage there 1s pallor and a rawsed pulse rate
Later the pulse rate increases further the blood pressure falls steadily temperature
1s subnormal and finally the pulse becomes thready The patient 1s often mentally
alert (when not under general anesthesia) and complamns of intense thirst '} omiting
's common The lips ears and fingertips are cyanosed cold and clammy
The most frequent complamt 1s thirst Restlessness 15 common (In deep shock
€onsciousness may be lost ) Respirations are usually mcreased sometimes sighing
but true dyspnea suggests erther thoracic mjury or air hunger of rapid and con
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t;lnuid blood loss Renal output 15 greatly reduced or shut down entirely i seve e
shoc

Treatment The level of artenal blood pressure, as previously stressed, 15 the best
index to the degree of shock

The patient should lte supine The feet should be elevated above the head—about
12 1nches 1s usually sufficient

Excessive application of external heat 15 undesirable because this serves to dilate
the peripheral blood vessels and thus further embarrass the failing crcylation

Care must be taken that there 1s adequate sedation which must be prompt, with
dosage depending upon the sey enty of the symptoms In most mstinces a single
dose of morphine wall be effective to control restlessness and pam (Morphmne should
not be given to patients suffering from respiratory depression ) Pentobarbital sodium
(114 gram) orally, or 2 gramms by hypodermic myection, or rectal suppository may
be of value

The tendency to adminster drugs i shock should as a rule, be discouraged be
cause the mechanism of peripheral airculatory fallure 15 entirely different from that
of heart failure

Plasma or serum are of the greatest value where blood 1s not immediately available
or n msufficient quantity The response to therapy 1s a valuable index

In 1940 Strumai et al demonstrated that plasma was so efficacious as whole
blood 1n the treatment of shock Dry plasma 1s superior to wet, n that 1t 15 safer
may be stored indefimtely, requires small storage space and 15 easily transported

With a blood pressure of 100 mm or less it 15 usually safe to give tno pints of
blood quichly Normally for each pint given the pressure should rise 10 to 20 il
meters

Plasma 1s admmistered in the same way as blood but as a general rule the first
pmt 15 given comparatively rapidly, 1 e, 80 to 100 drops per minute Iater the drip
15 slowed down to 40 to 60 drops per minute

Plasmn also has additional advantages n that 1t 1s readily procurable 1s rapidly
set up for adminsstration and does not require preliminary blood typing The quan
tity of plasma to be admuustered depends upon the degree of shock and the response
to 1ts use

Frve hundred cc of saline or 5 to 10 per cent warm dextrose solution or 200 cc
of 5 per cent saline solution may be given rapl(::yl (;)n]tm(;enousl\) whle making

arations to give plasma serum albumen or whole bloo
p‘zl;l':opsx'eseft asg primary or complicating factor 1n shock 15 best overcome by
routine admimstration of oxygen .
vation of the patient 1s imperative

gs:;‘::lltv(;b;e:d Infection Tﬁda\ infection of surgical wounds 1s extremely un
common and 1s readily controlled by one or more antibiotics

Shambaugh!® found that

fection where catgut w15

d 1l
led series the inadence of suppurative woun 3
USedI :snsﬁ‘t)::;omatcml was twice 5o great a5 v hm; ?{]L " n;lsl‘l:s“[lm r:c:ccrccof;n:l]?lfn (\u?apu)
ed are follow e c
s u ed and the prnaples 1ud down by Halst
)m!mg wounds tfoes not on the average delay the healing of the wound
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Glossitis 1ins often follows total pastrectomy about the ughth or tenth da
Incision nd drunage are indicited for suppurition

Tiorrcie Comirrearions

Pulmonary | requent hedside roentgenogrims of the thoray should be tiken to
ascertam the presence of post surpienl comphication
Age 1s 2 aigmticant [rctor i thortcic comphicttions The presence of previously
known thoracie disease (eardine or respiritory ) 1s 1 predisposin, cdement Obesity
w esther scx and at 1y 1ge hikewt e definttely predi poses to thoricie complication
‘The speaific zone where the abdomen 1s opencd ts import int so far as bsal collipse
nd bronchopneumonin are concerned  The complications wr¢ commonly noted after
mtervention high in the wrea of the diphragm This s prcticularly true of gastie
surgery The duration of operation and the extent of visceral mampulation wre also
eflectne The <election ind mode of admimistration of inesthesit are transcendent
influences 1 the presention or occurrence of pulmenars complications
Disturbances of respirition consequent upon hirge theriac wounds obyviously
result 1 inadequate ovygen intihe and madequate wrbon doxide removal They
also lead to disturbed gas exchange in the tissues as 4 consequence of low cardine
output and redueed blood circulrtion
Patients who manifest these disturbances are best placed on their back with the
foot of the bed elevated about twelve mehes (Pulmonary edema 1s an exception )
The mamn factors which induce pulmonary complications as pres tously stated
are disturbances of respirition and retained bronchtal secrctions
Retention of bronchial secretions 15 largely avordible if
{a) Correct nursing assistance 1s provided with manual support of the surgical
area duning coughing spells so as to ameliorate prn and increase the expulsive effect
of cough
(b) Provision of adequate sedation
© Early use of intratracheal suction 1y oluntary cough 1s pamful or unproductive
(d) Trequent change of position in bed
(¢) Deep breathing exercises
Acute Tracheobronchitis T'actors leading to the occurrence of tracheobronchitis
wnclude chilling of the patient whether 1n the operating foom or 1n transit to the
ward the presence at the time of operation of a cold sore throat or broncheal catarrh
and the liberal use of ether espectally 1n excessne concentration
Atelectasis Atelectasss 1s a common complication after upper abdommnal opera
tions
Prevention Bronchoscopic aspiration of mucus 15 invaluable i the prevention of
this complication
Symploms Symptoms usually appear within two or three days of operation There
s an abrupt rise of temperature with severe general illness anxiety prostration
Pain in the Jower part of the thorax or abdomen, mcreasing dyspnea and hushiness
and at times cardiac embarrassment There 1s frequently disturbing cough with the
dfficult removal of thick viscrd mucord sputum
Physical S1gns Fxamination of the thora reveals great defictency or ab ence of
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ar entry over the affected lobe (usually the nght) with upward displacement of
the diaphragm and shifting of the heart aad medistinum towards the myolved side
If the left side 15 affected the heurt 12 not only displaced to that side but 15 also some
what rotated upwards Over the collapsed lobe there 1s contraction of the thorav, with
approximation of the ribs and mhibition of thoracic mov ement, as there 15 likewse
of abdomnal breathing on that sde

Commonly physical signs, on exammation, are to be found at the [ung bases after
operations m the upper abdomen, even in the ahsence of respiratory symptoms As
a rule the signs wdicate ncomplete collapse of one or both lung bases, resulting
chiefly from a temporary mhibition of diaph tic and ¢ g
absorption of air from the subjacent alveolt A plug of mucus and a number of other
factors may be associated to mduce pulmonary deflation

The degree of postsurgical pulmonary collapse 15 varable dependmg on the
general wondition of the patient and particularly on the degree of local traym m
the dsaphragmatic area In muld examples with but shght madequacy of expansion
of both bases, symptoras may be few or pass unrecogmzed, however, when more severe
symptoms of mechamcal respiratory embarrassment supervene there are despnea
and cyanoss of corresponding grade and 2 moist but unproductive cough

The onset 15 usaally an wnsidious ane When the condstion is established expansile
movement of the thorax, as previously stated, 15 reduced with dimmshed vocal
fremitus 1mpairment of percusston note or actual dullness nd weakness of breath
sounds and voie conduction changmg to bronchal bresthing Coarse crepitations
are heard on mspiration When signs are mainly umlateral only one base being n
voived, displicement of the heart can be discovered tonards the affected side

In other examples a more abrupt and striling onset 15 noted 'o“mg to exlens‘r)\:
collapse of a whale lobe or even of the entire lung—~the 5o called * massive ot Jobar
collapse

Dignosu The conditton 1s recognized by its easly onset with an abrupt nse of
temperature, pufse and respiation rate and the characteristic phisical signs

Differential Diagnosis

Preumonta Alelectasts
Sudden onset
e Oceurs afmost always within sesenty two

Occurs usually after fifth day o ot aperation

lent consolidatton
solidation Physical signs of sil
Ilzlh) M?‘ltéf&il“iif‘l‘ace‘miét Mediastinum and diaphragm dl‘P"‘(‘:}l de
S onn:‘Xe la!ne ® Sternomactord sign posifise 01 affect
Pixguent{ioxnc Patient rarelv toxic

¢ (f

Treatment The two principles of treatmen

are to favor the expulsion of the mucus which 1s plugging the tamn:k:u :xl:t:lmt:‘
the collapsed area of luny, from becoming infected The {atter objective

he injection of peniciliin or sulfapyndine and
i ;ftir COlIilpse};Ias occurred the patient shouid be placed orl\,;o \hc;:cl:ln;l;;:;o“s
the head fow ered so that the affected Jungs the highest patt (‘lnfg;l(ng D
The patient 1s encouraged to cough Laymg the patient fiat an

preventive measures have fnled)
prevent

eved by
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one sude of the bed and then the other 1 dosen tumes often proves useful and may be
repeated At mten b of four hours
Larbon dioude § to 1S per cent and ovygen 9y to 90 per cent mhalations by
mash are frequently effectise
1 fter some days pulmonary collapse 15 stiff present 4n artifical pneumothorax
v be induced The eveessiely high mtrapleural subatmosphersc pressure subse
quent to collapse (mmus 43 to 40 ar thercabouts) is thus reduced and the dicplaced
medistinum returns 4o 1ts normal position
Pneumonia The onsct of prcumons 1s usually about a weeh after aperition
Trophalasis Prophylactic treatment 15 begun w the operating room  The ar
passages are cleared of excess secretion by means of suctron and constrictive dressmgs
are hept at a minimum Aspisation of vontitus inte the Jungs during recovery period
' largely avoudable by placing, the pitient i the head-down position turnmng the
head to the side and remos g the vormtus by sucton
The prophy lactic use of pemetlin 1s of vilue
The most severe vanety of precumoma 15 that which develops suddenly tn an en
fechled patient As 1 rule the earhier the development of the disease the greater 1s
the sevenity and the greater the rish of a fatal end
Another vanety js that which develops usually at 2 later stage as a secondary
pnéumanic change in 1n area of lung slready colfapsed
When bronchupneumonsa supenvenes after an imtial stage of collapse the signs
and symptoms are usually of severe degree
The first variety 1s ushered in by rapid nise i temperature severe prostration and
rapid shallow breathing There is 3 constant rnitating cough at first dry and in
elfective There 1s some degree of cyanoms The pulse 15 frequent and feeble
Tracheobronchuat refleves are dimnsshed postsurgically When particulate matter
s regurgttated st s hikefy to be aspirated into the lung Aspiration 1s therefore one of
the hazards in the careless passing or removal of o stomach or other tube
Aspiration pneumoma can often be prevented by careful postsurgical superyision
of patients and especially m the passing of a stomach tube
Phstcal Signs There are few physical signs at fiest with rhonet aver the thorax
and weak or harsh breath sounds over bath bases Later thete are signs of patchy
consolidatian perhaps bronchial breathng and scattered rdles over both lower
lobes Purulent frothy sputum s painfully espectorated
Trectment Before beginning treatment 1t 15 advisable to obtam sputum and blood
for culture 1n order to determne the exact bactenal factor Treatment varies with
the seventy of the disease
As de from other measures speaitic therapy should be carnied out Aqueous pencd
he in doses of 200 000 or 300,000 umts dissalved 1 2 or 3 cc of distilled water {or
crystaciim) should be gwven everv 12 hours for a total of three doses The dosage
s continned at 24 hour mtervals untd the temperature 1s normal for 48 to 76 hours
Salfonamdes avatlable for use are sullad HE sulfathiazole and
sulfapyndine
When the d 15 hvpostatic control of the primary condition 15




276 GASTRIC CANCLR

of great importance s well as frequent change of the patient’s position m bed and
the earliest possible resumption of ambulation when feas ble
Oxygen So fong as cyanoss 1 present oxygen should be given by tent, mash or
catheter
Osygen concentrations up to 95 per cent may be furnished Oxy gen tents are used
for patrents 1 towc dehrum who would otherwise remove the mash however the
use of the tent, as a rulk, 1s not adequate because the average concentration of oy
gen then s only about 50 te 60 per cent and unless carefully controlled carbon dioude
may accumulate
Pulmonary Embohsm Pyl y Inf; Pulmonary embobsm 1s the gravest
of all complications, which usually occurs 6 ta 14 days after surgery It 1s not uncam
mon 1n the older patient, especialfy f obese and/or with poor blood arculation
The embolus 15 usually desivative fram a femoral or thac thrombosis, though there
may be no sign m the leg and may be preceded only by a shight rise m temperature
and pulse rate
The embolus may also tuhe origin from a mural thrombus m the nght auricle or
ventricle from subacute bacterial endocarditis
Pulmonary ifarction may occur 4s a result of spontaneous thrombosis of a branch
of the pulmonary artery, or vein particularly where there 15 congestive heart fatlure
When a small pulmonary artery 1s occluded the tissue normally supphed becomes
1schemuc and a small area ot hemorrhagic exudation develops 1f 2 large branch
of a pulmonary artery 1s occluded a widespread hemorrhagic exudation takes place
1n the iy olved area
Large embol may cause death quickly
There are tao mam vaneties of emboh
(1) The large, which lodges i the bifurcation of the pulmonary artery transtently
oceluding one (commonly the right) or both branches The onset 1s dramatic an 1ts
actaty The pattent 1 a moment becomes extremely shocked puleand sweating with
a sense of impending death and 2 strong desire to defecate The blood pressurt falls
the pulse becomes rapid and often irregular and miy become ymperceptible 1§ the
nght heart fails cy inosis replaces paltor A sense of constnction ot actual paa 18
felt 1n the center of the thoras Recovery occassonally takes place
(2) A small embolus which prsses through the pulmonary artery, usualfy with
out causing symptoms, lodges 1n the Jung and then causes symptoms nd sometumes
signs of pulmonary mfarction with oveslyng pleunsy The right base s the arca mo-t
commonly affected
The patient experiences pam m the affec!
often expectorates blood clot within 48 hou
gradual The most common symptom In patients with smafl infarct
feuritic pam over the mnvolved arex
P Thy s\cs\ signs oceasionally are completely absent but there may be a smll ared
where creptant rales are heard
The physical signs may be absent

overlying pleuris;
A mr:ﬁul » 1(:h should be kept for signs of thrombosis 1n the legs They shou

ted area on breathung or coughing and
rs The onset may sometimes be more
s 15 an 1cute

‘There may be consolidation W 1h as aforesad
1
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be examined to note (1) of one ley, conls more slowh than the other ihi if there ts
tenderness mver one ey,

There may be pun adema and cyanosis of the part with tullness of the small
saperticl yeins i the insolved feg, Delised coshing snd <light teaderness especially
of concurrent with 1 rse mn temperature and pulse rite mthes the diagnoses of throm
boas conclusis e even sf the niore common sins m s not b present In many patients
there are few or no Jocal sins the condition hung, ¢ phich sthrombosis the most
dangerous of all mxther thin  thrombophlcdntt Th pticnt may become extremely
restless anid complun of cramps an the cabves The put ¢ rite may merea e and focat
phyvsical signs my be <hight or absent Homn« wu man be posttive fpan m the
cll on abrupt dorsiflesson of the foot) or therd iy te ton ferness on decp palpation
of the calf muscles or the muscles of the plintar urtue 1 the Dot

Differen vl Duagnasss

Thrombophlctiiss Pt ey 1
Inflammatory process mohung sein wall Cau~ ] v hygere vruldbibey 1 blood after
urg
Femoral or ihac veins usualls mvohed prr San 1oy ga by oadmar uwrface of
marily st gre arl o bl
Edema precent wn log Naclme tie

u hon-suppurative, no preat teadoney to Striktng t nlea vt mboh m
embol: m

Treatment Bed rest and analgestcs

A post surgical proph Jactic treatment with hepin 100 m,, per 24 hours com
Prised as a morning and evening dose of S mg ecach ommencing on the day after
surgery and continuing unts] the patsent leaves his bed r at the most for 10 days
&85 an important protection agamnst the appearance of thrambo embol. comphea
tons during treatment

Clarence Crafoord of Stochholm 1n 1935 found that heparn had Jess effect nhen
gnven during 24 hours following surgery than when the same dose was admumstered
pre surgically The augmented resistance to hepann n the early post surgral pertod
%as confirmed by de Takats Thrombosis cin be prevented by regular treatment
with hepatin in adequate doses aver an adequate pertad

Hepanin can be siven mtravenously esther conttnuousls w sabne or 1n single i
Jections repeated a few times a das

A surtable dosage of heparin 1s 12 500 Taternational Lnsts and 10 000 units every
four hours until the clotting time tested not less than three hours after the last dose
ofhepanin, 15 not Jess than three times the pretreatment level The dosage should then
be reduced to that figure required ta mamtain this prolonged clotting time probably
19000 unuts fous 1o six hourly

Tota} dosage per day il usuath be between 5000 and 80 000 units

Another drug mn use to prevent clottn,, 15 dicumarol This 15 gnen orally the
imtal dose being 300 my, by mouth followed by 200 mg then 100 mg dally The
dosage 1s raised or Jow ered according to the plasma prothrombin estimatsons as there
52 lag period of some 36 to 48 haurs hefore the drug takes effect, and as the effect
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lasts for several days after the last dose grven, 1t 1s not hearly as switable as heparm
for the treatment of postsurgical thrombosis

Lagation of the femoral vem 15 <ometimes carried out to prevent pulmonary em
bohsm (Lagation of the inferior vena cava has been performed for the same reason )

Ligation may become urgent when embolism has occurred m spite of hepann ard
where there 1s septic phlebitis and nish of septic pneumonitis

Oxygen, m high concentration (100 per cent) exther by tent nasal catheter or mash,
should be given to everypatient Almost all prtients who have had a major thoracot
omy have 2 reduction in the arterril oxygen saturation for a few days because of
various factors lnterfermg with a proper correlation between pulmonar) ventifation
and pulmonary eirculation

Papaverme 003-006 Gm (34 to 1 gramn) and atropne sulfate sntras enously every
three or four hours are gnven This helps to overcome the general pulmonary arteriolar
spasm that supervenes Morphine sulfate or demerol helps to control the pan If
shock 15 present mtravenous use of fluids should be cautious because of the possibibty
of precipitating acute right heart failure especially in those wath previous heart symp
toms If this occurs venesection 1s advisable

Tarly ambulation should be encouraged so much as possible for patients who under
went esophageal resection

Leg exercises before the patient 15 out of bed should be carned out

Pulmonary Suppuration Five vaneties of pulmonary suppuration occur post
surgically, namely

(a) Diffuse suppurati e pneumonitis
(b) Necrotizing pneumonitis

(¢) Pulmonary abscess

{d) Empyema

(e) Subphremc abscess

Pulmonary Abscess The surgical procedures occasionally followed by ung abscess
are, those of the upper respuratory tract Almost always the abscess results from
the nhalation mto 1 bronchus of mnfective matenal or foreign body

An aspiration abscess 1s more often found on the nght side than the left "Fhe uppet
zone of the lower lobe 1s the site most commonly 1mvolved (Embolic abscesses occur
chiefly at the periphery of the lung )

Thé dey elo;)meit of} an acute mhalation abscess 15 usually reveafed by the onset
of severe respiratory symptoms at an intenvat following surgecy of from si< tohlef:
davs or longer There 15 cough malaise chills fever and pleurssy, with or » 1: r::s
effuston The patient becomes extremely toxic and bis breath becomes foul Somets
2 large amount of pus 1s coughed up

Physical signs roentgenograms and bronchoscopy are of great help in confirming

and localizing the lesion

The signs vary with the size position, contents of the cavity and local pulmonary
reactl
X are made to determne the predominant of

A smear and culture of the sputum o
gamsm and the antibactersal agent of agents are useC whl

combat the infection hree
Pemalin 300 000 umts {aqueous) should be gnen ntramuscularly every thr

h will most effectively
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houry and !lrtplnm) an 05y, 100 ¢ cvery gy hours orally Sul(arhcmnc sulfa
Merazine T Mittyre of the ty, H06m 191 firgy dose g 20 Gy every four to
SI¥ hours

bur[\cr) 1840 oper i the Prlient fqy6 {0 respong to treatmen,y and espeanlly ¢
hronchmm,uc mrtyon

nPvemg mpyemq usually results frop, Vaprewd of thfection from “Ontiguoyg

Structyres COmmonj, the lungs tmay e urag Omplication o!pncumoma pul
Monar, alN‘N«, lulm!culosu my oty DPulmon ypy disc 1sp hronch:echsls O <preaq
of fectyon from the lhoncu: waif} med; Slinum, Pericardiyp, or subdlaphmgmanc
areae

Pleurisy Plcuns) often nccornpmws lnlhmrnalnn fung, diseage and may com
Pheate mnlnsunms Pericardyy,s fectiong of the thoracye wall ang subdmphragma
tie diserse t myy also o assacite With Pulmonsy, farction mahgnanc; and
traumy of the thoraeye wall

I’h‘urm May ocey, ter abdomlml Perations 1y, a direcy Upnarg Spread of 1,
fection lhmugh the Muscylyy fibers of the dtaphry m or er!mpemonealb from
the Pert repqg Cellulyy Ussye € spreag g Usualh oy ep the thoracye aspect of the
dmphragm and the adjoining lung base

neumo!horu I’ncumothorn Sometimes folloy ¢ faulyy esophagoscop_y or brop
Oscop,

e lung g Collapseg agamst the Vertebra) tolump The mediasting, and hegry
are drag 10 the °Pposite gyje
Y ploms € Sy mptoms of acyge pneumorhorn depenq ' the map, on the
gy and degree of ig dc\elopment As a ryje ere Is g Sudden sharp bam i the
thor. ) spney and sorneumes adr Persisteny cough
€ pam may he felt 1n the correspondmg shoulde, 2Cross the thoray O Over the
alxlomen Signs of shocl, and Ciculatory <ollapse arq Uncommey,
iy stear 213 If there 1S a large amount of 4, I8 the pleyryy @ity there are
lmmoblm) and bulgmg of the affected side The 2pex beat 45 to the %Pposite g,qq
Tactlle Irenmus 15 d,mxmshcd or abseng On Percussion there 5 tympany or
Crackeq pot fesonance Cardiac dullness IS elicited o the night Dlsplacement of
Qrdige ullness and apey beat aNay from he affecteq Side is moye €videny o, ex
Piration than gp, MSpiratron On auscultation there are absent op dxmmlshed breaty
ny

Sound g Present when there \g DPositine Pressure T€Umothora (The test cap be
ade by, Stiking o o fayg o the thorgy “ith anothe, com or by merely ﬂ:ckmg
the thoryy With the thum}, )
13gnagg The dmgnosxs can Usually pe Mmade Solely from the Physica Signs byg
hed 15 uently, chamctenstlc € Patient while COughing sud
enly ekpenences PaIn i the est ang ntenge dyspney which Persigtg The onset
may O%ever b Wstchoys with fey SYmptoms
Ocntgenographnc SXaminagygp, there )5 ASaryle 5 characlenstxc absence of
’U"L' marlmgs penphemlb with 5 definite lung Margin A Smal, pncumothomr can
be detecy on faking an exposyra durip, the crpnratox;
D‘Jem:/ml Dlagm)n: The ondition must pe d:lTerentmrcd from other Causes
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of cardiac displacement—fibrord lung, for example, pleural effusion dextro cardia
subdiiphragmatic abscess contaming ax, d; wphragmatic herma, latulent distension
of the stomach and emphysema

Treatment If symptoms of tension pneumothoray are present (or mdications of
bilateral involyement) aspiration of air from the affected pleural cavity 15 urgently
necessaty Enough air should be removed to ameliorate the symptoms and bong
the intrapleural Ppressure to normal

If there 1s recurrence ot respratory distress a blunt needle should be left m place
m the pleural cavity connected by rubber tubing to a water tap (The end of the
tubing should not be more than three or four inches below the level of the water i
the contamer ) Mamntenance of effective suction obsviates the hazards of pleural
effusion hydrothorax and hemothoray

Ovygen 1s admunustered for the dysprea during the acute stage Sedatises, too may
be grnen

Cardiovascular Complications The chief predisposing factors n post surgial
cardiovascular complcations are age loss of blood, exhaustion from pam cold and
exposure, and surgical trauma

The main cause of post surgi al heart failure and death 1s a reduction in the amount
of ovygen brought to the cardiac muscle

Myocardial failure and dilatation 15 of frequent accurrence in the obese and elderhy
patient with fatts degeneration of the heart The great stratn of aperation and the
arculatory disturbances consequent upon anesthesia induction combne with shock
and hemorrhage to produce fature

Digitalts 1 of great value mn the therapy of post surgical auricular fibnillation and
cardiac fatlure Carduc arrhythmias are not uncommon following esophago gistrec
tomy
Parovysmal tachycardia 1s 4 fatal complication unless easily controlled Intra
venous admmstration of procame 1s dramatic in the releef it affords

Mediastimtis Acute mediastimitis, or cellulitis of the mediastinal connective tissue
15 an infrequent complication of surgical mtervention in the thorax

Samptoms In the muld infections the symptoms may be slight, tbsent or incon
clusive In the more severe forms there aré pressure symptoms— pain in the thorat
tenderness over the sternal irea spine or shoulder blades and severe general tllness
There 15 paroxysmal cough hoarseness, stndor, dyspnea and 2t tmes dysphagia
Cyanosis with venous engorgement of the nech and upper hmbs follows 1n t[xmt; )

Roentgenograms of the superior mediastinum reveal lateral widemng of the sha D:T
in the area 1n question In suppuration withim the posterior medmsuuuml the [:; i
between the esophagus and the vertebral column s partly or completely oblitera
In antertor mednstinitis the heart shadow 1s distorted

Treatment The patient 3s placed on the table i the dorsal horizontal pu:.morll ;

1 TIyansverse meision at level of upper border of third costal cartilage, extending
Jjust bevond borders of sternum

2 A second transverse macision at

3 Left ends of these two maisions connected by 1 vertical one

4 Inasions deepened to sternum and ribs

’

fevel of Jower border of fifth costal cartilage
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5 Sternum divided at level of upper ind lower transverse csions with Gigh
an

6 Costal cartidapes divided

7 Kemuning, <oft tissues severed

& Ostesphistic p reflected o nght thus cxposing medastinum

9 Dramage established

10 Osteoplastic flap reposited

11 Wound closed 1n lyers with chromsc Citgut sutures

The sypenior part of the mediastinum (which is above the upper Jevel of the pen:
cirdiem}, 1t should be recilled contains the ongins of the sterno hyvord and sterno
thyreoud muscles 1nd lower ends of the longus colh muscles the aortic arch the i
nominate artery and the left common carotid (in part) 1nd subclavian artertes the
mnominate veins part (upper half) of the supenor vena cara left supenior intercostal
sem trachen ecophagus thoracie duct thymus gland hymphatic glands the phreme
nenve thesam eardine and recurrent lan ngeal neres and directly behind the upper
part of the sternum the thy roxd gland

The supenior mediistinum can be surgically approached through the suprasternal
notch or by an mcision paraflel with and directly antenior to the sternocludomastoid
in the [ower part of the nech

The posterior mediastinum contains the descending, aorta azygos vemns pretmmo
gastric and splanchme nerves esophagus thoraac duct and ymph glinds

The posterior mediastinum can be reached below the sixth dorsal vertebra by
thoracotomy The path taken depend> obviously upon the level of the abscess

The antenor mediastinum (between the sternum and pencardium) contans areolar
tissue, triangulans sterm muscle branches of the internal mammary artery lymphatic
vessels and glands

Dramage of the anterior mediastnum 1s carned out as for pencarditts

AppoMinAL CoMPLICATIONS

Wound Disruption and Burst Abdomen Prophylactic treatment consists
clean cutting of the wound aseptic techmc and good packing transverse arvalvular
ineisions provision of vitamin C attention to hemostass in the abdominal wall and
adequate anesthesia when sewing the wound Proper sutures matenals are essential

Some conditions are hnawn to predispose to burst abdomen The more important
are
\solent or persistent cough
Infection of laparotomy wound
Intestinal obstruction with distension
Acute pancreatitis
Faulty closure of wound
Ascites
Extreme debility of the patient

The immediate treatment 15 to cover the wound and the prolapsed contents with
hot moist gauze Vorphine 1s gren Surgical Tepair 1s carned out

[ENE TR R

-
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Hemlnrrhage Hemorrhage from the anastomotic hine 15 commonly caused by faulty
surgtcal techmie

Some stale blood may be aspirated after gastrectomy and anastomosis If the
hemorrhage 1s persistent frequent aspiration 1s done and 1 cc of drenaln left 1n the
stomach 1s often effective Howmever, if bleedmg 1 profuse enough to be vomted
around the Levine tube re operation 1s urgently mdicated

In severe hemorrhage the time, rate and volume of blood admunistered must meet
the phy si0logi needs Large amounts ot blood may be given as indicated--especially
when the number of red corpuscles falls below 2,500,000—f mmediate surgery 15
contemplated or if symptoms of anovia or shock are not rapidly brought under con
trol Slow and continuous admimstration of 500 cc up to 2500 cc of whofe blood
daily may be required

Hemorrhage from the jejunum 1s less common than from the stomach if the anas
tomosis has been pliced correctly with the inaisional line in the free horder of the
jejunum directly opposite the mesenteric attachment

Sometimes there 1s hemorrhage from faulty hgation of vessels in the omentum
majus or minus

The mamn precaution 1n the surgical technic 1s precsse hgation of gastnc sub
mucous vessels at the site of anistomosts These vessels are well observed after i
s10n of the sero muscular coat and should best be ligated prior to opening the gastric
lumen In order to secure safe hemostasis each vessels must be ligated with Mo 00
catgut on a round needle enough of the sero muscular coat being included to prevent
the stitches from tearing out

Treatment The patient must be hept completely at rest Fhe blood pressure 18
kept down He 13 given 1§ gram of morphine hydrochlonde subcutaneously 1nd
1400 gram atropine sulfate to decrease secretion of gastne yuice No food or dnn‘;
15 given for 48 hours The mouth 1s kept clean to prevent parotitis Difteen ounces 0
normal saline solution are given every six hours by rectum The colon 15 kept empty
by meaus of a daily enema of plam water Dehydration 1s overcome 1n the customary
manner n

A drachm of tribasic magnesium phosphate sn 1 small quantity of water s gl\eh
every three or four hours in order to neutralize the free acd present 1 the smlm::;d
and so prevent the digestion of the forming clot Ihe hemoglobin perccntagej““’“h
be estimated daily If 1t falls below £ per cent the patient should be transfuse ol
out delay The blood pressure should be measured at Jeast twice daily nsbié e
blood pressure precedes a fall m hemoglobm »hent bleeding occurs It my
sary to repeat the transfusion two or three times

Regurgitation  This complication 15 common i1
for tatal gastrertomues 1 which the esophagus has b
reconstituted It often leads to esophgitis stomatitis and glossits bemgs fsom

Intestinal Distenston Jones'™ made expenmental studies 1n h;m;:!r; l:": fﬂ'cc! "
balloon distension of arigus parts of the digestive tract He if;“m t\;n of the tleum
the duodenojejunal angle produced pain m the umbilical area distens e it

the jejunal area Wwas experienc

or jejunum mduced umbilical pan pain 10 the )€y  the ascending teanss ecse of
higher than that ansing from the 1leum distension o o o the mudline
descending colon, produced pain sefesred to the hvpogastr

the thorico thdomnal approach
een shortened and the disphrigm
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One hundred per cent ovygen 1s often used for the relief of the condition The
Miller \bbott tube 1s found to be effective The rationale for the use of 100 per cent
oxygen 18 that it reduces the mitrogen present in the intestinal tract by replacement
with oxygen an absorbable agent because of the tendency of the body to bring about
equilibrium of gases

(A full large sized stand wrd cylinder at 2 200 pounds pressure when delwertng
oxygen at 1 rate of six hitersa minute lasts about nineteen hours The inhalttion of
100 per cent oxygen should be interrupted for a few minutes at least every ten to
twelve hours )

Postprandial Fullness This commoniy tends to improve as time goes on

Flatulence T'atulence causes great postsurgical distress Oil of cajuput, 3 m ona
prece of sugar 1s often ameliorative A rectal tube may be passed and left in position
for an hour Pitressin hypodermically admmistered 1s helpful m relieving the diy
comfort

Hiccough The centers controlling the respiratory muscles (which are in the upper
cenvical part of the spinal cord) may be affected

Various simple measures may be tried Sometimes extremely effective 1s pressure
on the carotid between the thumb and forefinger for one minute the artery bemng
grasped at the mid point of the anterior border of the sternoclerdomastoid Strong
digital pressure may be applied over the phrenic nerves i their course behind the
sternoclavicular joints

If all the simple methods prove meffective temporary interruption of the phrente
nerve may be accomplished on the side corresponding to the leaf of the diaphragm
imohved as determined by fluoroscopv Local infiltration of the nerve can be at
tempted with procame 20 to 30 cc of a 03 per cent solution the netdle being n
serted down to the antenor scalenus muscle at a point directly above the clavicle at
the lateral border of the sternoclaidomastoid

A small dose of morphime sulfate and atropine or an mjectton of ether (1 cc)
subcutaneously 1s sometimes effective Adrenalin may be admunistered and often
proves adequate

Acute Dil of the Thus 1s an nfreqy comphication of gastric or
intestinal operations

The actual cause 1s unknown In the main the condition 1s probably owing to re
flex nhibition of the gastric motor nerves by way of the autonomic system

Some theornes are to the effect that the dilatation 1s eccasioned by one or more of
the following causes (1) obstruction of the third part of the duodenum by the su
perior mesentenc artery and vein (2) excesstve sectetion of gastric juice (3) spasm
of the pylorus (4) toxic paralysis of the ular mechanism analaogous to
paralvtictleus (o) diviston of the vagus nerves (6) excessive handling of the stomach

The ditatation usually mvolves the duodenum also and sometimes the jejunum

The enormously ditated stomach occupies almost the entire abdominal cavity The
Intestines are jammed mto the pelvis or behind the dilated stomach

Symptoms The acute dilatation ordinanly commences suddenly from twelve to
forty-eight hours after operation The stomach rapidly becomes distended with gas
and flwd The patient vomits and s usually in a state of shock

The abd, 1d 18P ded and d by d fort pan tender
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ness, tightness and « sense of fullness The distenston 15 most prominent i the ept
gastrum, particularly on the left side and rapudly extends downwards hlling the left
fland,, bulging nto the hypogastrium and finally completely flating the abdomen

With each vomut large quantities of gas and fluid may be belched up The vomitus
maternl 15 at first colorless, then bile stuned and finally yellow brown brown or
black (Some patients do not vomut ) Hematemesis may occur if the dilatation 1s not
quichly relieved

The patient 1s restless, complains of mtense thirst The pulse 15 rapid and the
respiratory rate meresed and dyspnea supers enes largely owing to elevation of the
diaphragm The upper abdomen becomes distended, tympanitic nith obyious suc
cussion splash, but no visible perstalsis

Alhaloss, tetany and finally shock may develop 1n consequence of fluid and elec

troly te loss

Roentg aphic Ly Roent, phic e tion usually reveals
the charactenstic shadow of a gas filled stomach

Diagnosis The diagnosis 1s haghly suggestive 1f 1 the post surgical period the
patient s tbdomen suddenly becomes greatly distended and he vomts profusely

Dufferential Diagnosts ‘The condition must be differentiated from (a) post anes
thetic vomting, (b) acidosis (c} leakage from the anstomosss, (d) edema of the
stomach, (&) acute pentomtss, (f) paraly tic pentomitzs, (g) high mtestinal obstrue
tion, (h) trapentoneal hemorrhage (1) acute powsoning by drugs

Treatment The principles of treatment are as follows (2) empty stomach, heep it
empty (b} give continuous intravenous saline, (c) postural arrangement (d) oxygen
admimstration, (e) surgical mtervention should e er be attempted .

There must be early postural treatment asprration and lavage of the stomadl
ntravenous and subcutaneous transfusions of saline and the admimstration of drugs

such as morphine
The end of the bed should be raised at least 18 mches upon blocks or on a chaw

The patient should be turned over face downwards with a pillow under the pch:c

A small bore stomach tube should be used for aspirition and irrigation The tuhc
should be connected to a confinuous suction apparatus (The patient should ::e‘;rdlbc
Trendelenburg position when the stomach tube 1s passed ) The irngation s 1oust o
with normal saline carried out every half hour The aspiration and irngation mi
contmuous until 1t 1s evident that the stomach 1s regaining 1ts tone laine

At hirst 250 cc of 2 per cent saline 1s g en wntray enously, follow C(]l by ‘x;urclzmhmm“
at a0 to 60 drops 1 minute T'requent blood chlorde and carbon dioade

solution
power determinations should be made to estimate the amounts of salne

required ered
go soon 1s the water or saline removed from the stomach 1s less than admin:
the tube m1y be removed wrophic sty

ficial a
Gastritis The gastntis 1s usually of 1 super! i
It has been Lngm\ n for many years that there 15 some predisposing refts P
er
betw een atrophic gastutis and gastric canc  fentures
’ On g'sstrosigopncg evamination the gastric mucosa shows the followng
tions
remia small purpuric spots or ulcera v o colar
h"[I)‘T\e chrome atr}:phlc 1 triety 1S characterized by 2 gry oF greenish g
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ation and thinmng, of the mucost, absence of rugae and by reachly observed blood
essels 1n the atrophic areas Mucosal hemorthages are not rare

Stgns and Symploms The patient compluns of poor or lost appetite and weight
nauvsea and vomitmg 1 he navset and vomiting in the morning 1s a common feature
There 1s frequently a great deal of flatulence and constipation 1s usually present

Atrophic gastritis 15 of ten concurrent with permcious anemia In pernicious anema
there 1s an extreme 2trophy involsing, all coats of the stomach w1l This change 1s
locahized 1n the upper two thirds of the viscus lexng the pylonic antrum and duo
denum unaffected In the affected area the stomach wall 15 extremely thin There 1
an absence of inflimmatory change

Dragnosts Gastric analysis often shows achlorhvdria and excessive amounts of
mucus

Differential Diagnosts

Chronic Castritis Gastric Uleer
Diffuce pamn after food Tam localized after food
Morning vormiting Vomiting soon after taking food
Mo hemorrhages Hemorrhages common
Free HCl often normal Free HCL i exeess
Stomach often enlarged No enlargement tender spot on palpation

Treatment ‘The diet should be bland and taken frequently 1 small amounts Sup
plementary vitamuns of the T complex and ascorbic acid should be given Foci of
wmfection in the mouth and pharynx are best ehminated

Sometimes gastric lavage 1s helpful

Retained sill. sutures with severe associated ulceration stomal obstruction or other
mechanical factors of course demand surgical correction

Persistent Vomsting W\ hen this occurs after gastrojejunostomy for example 1t may
be induced by any of the following conditions

(a) Vicious circle vomiting
{b) Acute dilatation of the stomach
() Paralytic sleus~—with or witheut pentonitis

During the first forty exght hours after gastric surgery some patients regurgitate
bile 1n varying quantities The vomatus 1s measured and chartered

A gastric aspiratton tube 1s passed ntranasally as a routine Feedings are stopped
and fluds supplied parenterally After twentv four hours feeding 15 resumed with the
tube still 1n place If at the end of a day there has been no vormting the tube 15 re
moved

If after 48 hours vomiting commences or large quantities of bile are recoverable
by gastne aspiration  the presence of @ nonfunctioning stoma may be suspected

(It 15 a matter of divergent opinion whether or not 1t 15 advisable to mtroduce a
Levine tube past the gastroesophageal anastomosis and into the intrathoracic part
of the stomach at the time of operation or mmmediately thereafter It s maintamned
that an indwelling tube resting on the suture line may predispose to ulceration and
Interference wath healing Some surgeons rec d jej y so that all Y
feedings can be given promptly after operation )

Nonfunctiomng Stoma Gastric evacuation through the pylorus or through a
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gastroenteric anastomosis may be retarded by hypoprotememi But other factors
are involved as shown by Chauncey and Gray ™ Quigley'? expenmented on dogs
and demonstrated that the role of the pylorus 15 secondary and gastric evacuation
1s mainly controlled by gastroduodenal pressure gradients Abbott et alut 7 appar
ently proved that the same was true of man It 15 mamfest, therefore that poor
gastric evacuation after sybtotal gastrectomy in some patients 1s not solely on m, to
an madequate stoma but 15 mduced by a flattened or reversed gastroenteric pressure
gradient
Leakage from the Anastomosis This may be accasioned by one of the following
factors
(a) Stomach mnsufficiently mobilized
(b) Tailure of anchoring stomach to pleura
(c) Inadequate protemns and vitamins 1 the det
(d) Taulty suturing
(An anastomotic uicer may begin in the jejunal mucosa at the site of anastomosis }
According to Somervell, ™ [eakage from the sturp of the duodenum, for instance
can be avorded 1f
¢ (a) Catgut 1s used 1n the anastomosus and 4t times an additional layer of interrupted,

non ab orbable sutures 15 used
(b) Devasculanization of the part 1s avoided
{c) Car pect suturng 1s ac lished
(d) Decompression of the part with use of Ryle's tube or stmilar one
(e} Remnforce suture line by superimposition of an omental graft

Symptoms The patient vomits and expertences sudden pain There 1s tenderness
and ngdity 1 the volved area
Treatment The duodenal tube must 1mmediately be passed and the patient fed

m this manner
Adequate doses of antibiotics are given and the patient 1s prepared for re operation

to repair the leakage site
Intestimal Perforation Perforation 1s rare When 1t occurs radical operation 15
not to be considered el
Penitotutis The peritoneum and the fluid produced by 1t are as 1s known 1dea
culture media oatents
Pentonutis 1s perhaps the gravest comphication In the great majonty of patie!
1t 15 caused by suture hine defects m the anastomosts or in the duodena! stump
The peritomtic symptoms usually occur m the course of the first four to five days

after surgery
The symptoms are extrem
agent the pathologic proress that develops and the presence of com
The signs and symptoms are too well hnown to require re emphasis b st
In the Buliroth IT gastric resection the duodenat stump 15 ul\m}(s ES pofoi g
of leahage however, when careful mobihzation accomphshes the hum:.:!tm;\mn -
adequate duodenal stump which 1s bumed mn three sutural lvers withou
nsh of leshage from the stump 15 shpht mspectly so that there 1 no uaeres

Mobihzation of the duodenum 15 made cirew |
"fﬂ:} trauma to the vascular supply and the pentoneal covering of the intestina

ely vanable depending n the main on the cuusative
phuatirg factors



COMPLICATIONS 287

walle and the posulnhty of necrosis 15 obviated When 1t appears that duodenal
utuniag My be wsecure it can be protected by an omental covering (The head of
the pancreas <hould neser be used to cover the suture hine )

Injury to the pancreas imvolves the greatest nisk of sutureline defect hecause the
pancreatic jutce which flows out causes quich resorption of the sutures in the duodenal
stump

1f there 13 consulerable doubt as to the adequacy of the duodenal stump drainage
must be established from 1t for at lcast one week

Diagnosts The diagnosis of penitonitis 1s usually confirmed after determimation of
the primary disorder At times differentiation must be made from renal or lead colic
preumom theumatic feser twisted ovanan pedicle and gastric tabes

The leuhocy te count abdominal paracentesis roentpenography peritoneoscopy
and exploratery lparotomy are all 1ds in arrvang, at a conclusn e diagnosis

\ major intraperitoneal leahage 1s fatal unless the contents hnd an outlet through
the abdominal wall resulting in an external istula which often closes spontaneously
An anastomotic fistul 1s more often fatal than a histula from the duodenal stump

Treatment of 1ostsurgrcal Perstomiss Pre and postsurgical use of antibactenal
agents have served nuraculously 1n lowenng the inudence of peritomtis as a com
plication of gastromntestinal surgery as of all abdominal surgery

Pemallin and sulfadiazine 1n combination are extremely effective 1 combatting
pentomtss caused by gastrontestmal tract comphications Streptomycn dihydro
streptomycin aureomycin and chloromycetin may be administered mn addition to
penmciliin and sulfontmide until the infective orgamsm has been 1solated and 1dent:
fied

The focus of infection must be removed 1f possible or dramed

An ample supply of fluid rectally and intravenously should be provided The
stomach must be Lept empty with permanent mtra nasal suction

Balfour recommends placing a catheter in an external fistula and applyng perma
nent suction to this and also to mihe 2 jejunostomy A gastrostomy may be in
dicated

Nothing should be given by mouth 1ood and fluid requirements are provided by
parenteral admimstration of 5 per cent dextrose solution 1sotomc sodium chloride

solution or hydrolysates Transfusions of blood or plasma are beneficial

Intestinal Obstruction Intestinnl obstruction 1s 4 post surgical compheation has

been vaniously designated
(a) Circulss vitiosus
(b) Regurgitant vomiting
(<) Gastric atony
(d) Gastric dilatation
(e) Gastricileus
(f) Spasticgastro entene block
Surgscal operations on the stom wch nre not infrequently followed by disturbances
1 the motor function of the ory i, somctimes of freater sometimes of less degree A
certmn amount of intestina] parcsis 14 also the conscquence of these operations
especially of gastrocnterostomics
These disturlances chnge with the cxtent and duration of the intervention
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from bemng slight and rapidly transtent to becoming protrarted and severe Wher
resection 1s accomplished {especially on the Jesser cury ature), with ligatton of 1
hepatogastric hgament, there 1s severe njury to branches ot the vagus nerve nh
pass in the omentum minus, while the svmpithic nerve branches 1 the omenty
majus are less affected In this nay the sympathetic nerves from the coehac plexi
which have an impeding and tonus reduciny, effect on gastric muscles become ov
all effective when the vagus branches are severed
Injurtes to the vagus nerve are therefore of decsn e umportance to post surgic
gastrc motihity
There are two varieties of obotruction which at times follow gastroenterostormy
resedtion They are caused erther by edema or mechanical mterference with penstals
A degree of edema caused by surgical trauma commonly lasts from 48 to 72 how
The causes of paraly tic ileus often are
(a} Prolonged operation associated with evcesstve or rough handling of tt
intestine
(b) TCorcible retraction of wound edges
(€} Over cooling the bowel from exposure Lo air
() Perttonttis (spreading or localtzed)
(¢) Mesenteric thrombosis or embolism
The mechanical causes are
(a) The 1nastomosis may be drawn 1nto the [esser omental cavity through th
mesocolon This sometimes occurs m posterior gastroenterostomy and
post colic anastomoss following resection
(b) Adhestons forming angulation and obstruction of jejunal Joop distaf 1o th
ANAStOMosis
() Obstruction and dilatation of the long prosamal Joop m the ante colic vanety
of anastomosis with resection 1n which an anastomosts has nof been accom
phished between efferent and afferent loops of jerunum
If abstruction is persistent after the plasma protems and flud balance bave been
returned to normal mechamcal obstruction 1s probable
Obstruction of the proximal loop 1 gastric resection 15 most serous aad rapdh
fatal unless surgical mtervention 1s prompt (The proumal end of the duodenum has
heen closed during resection and the duodenum becomes greatly and rapudls dis
tended with its own secretion and with the total Inle and pancreatic secretion }
The condition 1s then charactenzed by a completely mhibited or madequate P“fl
sage of gastric contents into the intestine, wuth the result that mgested fooil“:‘
secreted gastric juice are left stagnating m the stomach w which flos, i mo: L
stances bihary, pancreatic ind duodenat secretions The gastric contents a;c‘ e
either vomted or have to be withdrawn by means of 2 stomach tube If the obsir s
tron 15 not relteved withm a fen days the loss of these digestive fluids Guath the l:}’:e
contamed i them) and the ensuing, mantion lead to a rapid deterioration in
hient 5 condition
pa (;le):tr: (Cuzn slumeumes follows ante colic fong, foop pastroentcrostoms ’1(;:"? o(::
without resection) and entero-anastomosis between the hmbs of ﬂl"wi'rcrcni loop
used for gastroenterostomy his been too short with the result that the al
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becomes too distended and consequently paretic The stomach contents empty mnto
this parctic part of the bowel (in an antt penistaltically directed cul de sac) In order
to nvoid the hazard of distension parests the loop m this varniety of gastroenterostomy
must be taken 1t least ¥0 ecm long measured on the contracted intestine
JAfter posterior short loop gastroenterostomy (with or without simultaneous re
section) the obstruction may also be attnbutable to the fact that the gastroenter
ostomy loop 1s too short so that it becomes distended and consequentls paretic The
commonest causes of obstruction after this hind of operation however are changes
1n the mesocolon 1n the form of tibrous thickenings high grade fat content and ex
treme brevity These changes cause such pressure and compression of the gastro
enterostomic loop that the relativelv weak motility of this part of the bowel cannot
overcome the obstruction
After large resections the mesocolon may be pulled up so much that 1t compresses
the loop of gastroenterostomy hkewise with obstruction as a sequel
In the average patient who makes a good recovery from a subtotal gastrectomy
roentgenoscopic examination of the gastric remnant shows that this may be shghtly
atonic m the early postsurgical period but subsequently 1t becomes small appears to
show a high degree of tone and 15 often without a gas bubble Ingested banum enters
the small intestine rapdly so that the gastric emptyng time 15 usually much less
than that of the normal stomach In time however the function of the gastric stump
mmproves a change that 1s brought about by elongation of the greater curvature The
gas bubble reappears and the stomach again takes on some of 1ts reservoir functions
however the general motility pattern tends to be abnormal
Immediately distal to the anastomosis the small bowel may dilate and form small
additional resers oirs in which the mtestinal content pools before bemng passed farther
down the mtestine This 1s especially true if the gastric remnant 1s small or if total
gastrectomy has been performed jejunal reseryowrs may become large and permanent
In summation the causes of intestinal obstruction follow ing subtotal gastrectomy
and anastomosis may then be grouped as follons
(1) An improperly placed stoma (The position of choice 1s the most dependent
part of the stomach and the long aws of the stoma should be nearly at right angles to
that of the stomach )
{2) A stoma too small or so narrow of attachment as to produce acute angulation
of the jejunum
(3) A prouimal loop of excessive length or of such brevity as to obstruct with
changing positions of the stomach
(4) A ngid or short mesocolon which fails to stretch on filling of the stomach
(5) Inadequate fixation of stomach to mesocolon
(6) Internal hermation
(7) Adhesions around stoma
(8) Pressure of middle colic artery
(9) Margunal or jejunal ulcers at or near stoma
(10} Adhesions distal to anastomosts
(11) Hypoproteinemia
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According to Someryell! ® mechanical ileus after gastrojejunostomy may be caused

by
{1) himhing of the small ntestine due to faulty position of the stoma~

(2) hinking due to the shipping of the mesocolon over the anastomoss owing to faulty
suture of the mesocolon to the stomach

(3) Adhesions to the abdomnal wound preventable by sutunng the penitoneum so that
1ts cut raw edges are turned outwards

(4) Adhesions secondary to gastrojejunal ulcer or to some other wflammatory condition
n the abdomen

() Hermatton of the intestine mto the lesser sac through the opening in the mesocolon
preventable by proper suture of the mesocolon to the stomach wall

(6) Intussusception of the Jejunum through the toma into the stomach

(7) Hermation of the intestine through the space between the jeyunal flexure and the
anastomosis

Symploms There are severe epigastric pan, frequent yomiting and a steady de
terioration tn the general condition of the patient evidenced by a mise i pulse rate
sunken facies and cyanosis

The abdomen becomes distended by degrees and the patient complains of colicky
pans Constipation 1s absolute

In paraly tic ileus the onset usually 15 with persistent vomiting of brown, offensive
flurd, abdominal distension a rise in pulse rate and obstmate constipation for flatus
and feces The temperature becomes subnormal, the extremties cold and livid, the
eyes and features sunken but there 1s complete absence of pamn

Diagnosts In examples of retention following gastric surgery 1t 1 of first impor
tance to attempt to determine the variety A gastric retention for the first fen days
may, as we have seen, be owing to edema at the anastomosis, caused by surgncil
trauma If this persists beyond that period hypoprot should be susp .
Total plasma proteins below $ 2 grams per 100 cc. usually produces edema althougt
this pomnt 1s not fixed and vanes with dilution of the plasma and the total amoun

sodium chloride given
o Treatment To beggm with 1t may be said that the obstruction 1s overcome spon
taneously In the majority of patients

There are divergent views among Surgeons regar
tleus Some believe that stimulation with the use of drugs 15 the
but others hold the contrary view

Gastric aspiration should alnays be resorte
salme and glucose Cajuput oil, 1 munim shou
B t1 sures fail

anlgesia 15 useful when other mea: _
f’ll)tl::slsm “]%; cc 15 given early tramuscularly or prostigmine {05 mg ) injections
of pituitrin or acetylcholine may prove of vafue
Conservatiye measures consist of

ding the treatment of paraly tic
treatment of choice

d to as well as continuous ntravenous
Id be given A turpentine enema often

Gastric lavage e and
g:)) Careful calgx]auon of the water balance, with mavimum dextros
homited salt em 1n the form of whole blood o blood serum (250

(c) Admmstration of prot
cc or more dufy}
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{d) Tecding of thick gruel after the stomach has contracted and the dextrose,
proten st and water balance 1s corrected

When the results of diagnostic procedures suggest a mechanical cause of the re

tention which can only be reheved surgieally indication 1s present for re interven

tion The operation should be accomplished before the general condition of the pa

tient becomes too severely affected and his powes of resistance 1s too much reduced

The secondary operations of choice depend on what 1s found at re-operation but a

J] distal to the an 1s best carried out in most instances
The next secondary operation of choice 15 enteroanastomosis between the distal
and prouimal loops It 1s ind 1 when the anastomoss has been pulled nto the

lesser omental sac through the opening in the transverse mesocolon It 1s also in
dicated 1n the antecolic variety of resection when the long proximal loop does not
empty well and when the obstruction 1s mn the proximal loop near the anastomosis
Renened intervention after gastrojejunostomy and resection may 1n general

take the form of

(1) Severance of adhesions

(2) Removal of the gastrojejunostomy and placing of new one

(3) Jejunojejunostomy

(4) Duodeno)ejunostomy

(5) Gastrostomy

(6) Jejunostomy

(7) Torming a new gastrojejunostomy

(8) Resection of stomach with gastrojejunostomy and placing of new gastro

Jejunostomy or gastroduodenostomy

Dusion of Adhestons Thus 1s a simple procedure The breaking up of adhesions
which may be found distal to the anastomosis quichly relieves the obstruction The
release of adhesions near the stoma however frequently fails to give permanent
relief

Removal of Gastroeyunosiomy W hen the evacustion mhibition after gastrojejunos
tomy 15 owing to the anastomosts and the py lorus 1S passable the gastric passage may
be restored by removing the anastomosis The stomach and Jejunum are separated at
the site of anastomosis and the openings are closed thereby re establishing the condi
trons existing before the first mtervention (In retrocolic anastomosts this procedure
may prove difficult } It also has the additional distdvantage that after the operation
15 performed the patient 1s just as gravely 1l perhaps worse than prior to the first
operation

(Few patients survive restoration of mtestinal contimnty by removing the anasto
mosis )

Jepunojejunostomy Connection between the afferent and efferent anastomotic
loops 15 indicated primarily for the patient w hen after gastrojejunostomy or resection
an obstruction 1s present to the passage through the afferent anastomotic loop

Duodenogejunostomy 1t may be necessary to accomplish a duodenojejunostomy
between the retroperitoneal part of the duodenum and efferent jejunal loop The
anastomos:s 1s placed at the deepest horizontal part of the duodenum The mobiliza
tion of the duodenum should be made at the base of the transverse mesocolon on its
dorsal aspect
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o <7[21:.:{.;0:1:7111v When re operation reveals no strangulation, hinks of the anastomots

) great canstrictions 1o the anistomosis owing to fault) surgical techme

z}l:e ffn“se of gastric obstruction 1t may be assumed that the difficulty 15 owm

1efly to a combination of atony of the stomach and hypertrophic murous membran
at the site of anastomosis

Jejunostomy The jejunostomy should be carmed out m connection with a gas
trostomy (It may prove whollv inadequate )

The Dumping Syndrome The post gastrectomy or gastrojeiunostomy s ndrom
1s a Jeyunal effect caused by sudden gastric emptying It 15 mantamed by some <ur
geons that food ran be prophylactically delaved in 1ts exit from the stomach by
variety of anastomosis—the double valve The stoma 15 1n the middle of the resectec
end of the stomach the remamnder bemng closed by an upper and a lower vahe

When the reseryoir function 1s lost 1o0d Jeaves the stomach rapidly 1n large quantt
ties and in 1n unprepared state When the trituration function 1s impaired, large
peces of food which are not readily digestible, are passed into the small intestine

Followmg a Bullroth IT operation there 15 an nccelerated evacuation of stomach
contents in the erect position In some examples the “Biflroth 1T stomach’ empties
an ordinary opaque mea) i about four to six munutes The ordinary evacuation m1)
be rapid, an ordinary opague meal in the course of ten to thirty minutes In the supint
position the evacuation of the ‘Billroth IT stomach s entirely different from that
wn the erect position because gravity (which 1s the main propulsie force m the ¢ Bill
roth T1 stomach”) 1s extremely deficent the evacuation 1s therefore not accelerated
1nd 1n some examples 1t 15 slower than i the normal stomach

The wnpairment of gastromtestimal function 1 shown for example, by ntake
excretion studhes of fat The effect 1s probably owing to reduced gastric funchion and
to the mabihty of the small mtestine to compensate completely for the ~dded “word
thrust upon it

Symptoms Therc are (1) a sense of warmth (b) sneating, (¢} fullness (d) dwten
sion (e) pam 1n the epigastrium, (f) nausea (g) palpitation, () werhness (1) vertio
(1) Attulence (L) drarrhea '

These mamfestations vary m seventy and occur suddenly, as 2 rule

The mechanism of production of the symptoms has been vanousfy ascribed Tt
has been maintamed that they are caused by hypoglycemia hyperglycemia and by
mechamecal distenston of the jejunum caused by the ¢ dumping” of food wto 1t In
general after several months severity of these symptoms appears (G lessen to som¢
degree \omuting 1s not a frequent occurrence However, in most patients the dis
tress perssts

Machella!™ believes that

toms re di
ﬂmﬁﬁggﬁs 2!?:1‘:::::!1 g? ;I}\);C)X:“gtsi):ln“}: the blood stream 11 response to the presence of

e properties and not
a hvpertomc selution from the ingrodients of a mel posses g 0sMO!
to distension by the bulk of mgested food They are not caused by hvpergh cema though a

hvpergly cemia may be present duning the penod of vmptoms

e 1t pall be recalled 15 controlled by phy<ico
Iy to the intesting] nall In many instances
fis mn fats oils or alcohols

1 to distension of the jepunum by

The rate of absorption in the intestur
chemucal factors and by the biood supp!
absorption 1s speeded by solution of foodstul
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In the stomach there 1s some relationship bets een the motor and s cretory func
tions Vagal stimulation increases the two effects and vagal section decreases them
Thus, after transthoracic or transabdomunal vagotomy gastnc tonus is greatly re
duced and gastric emptying asa rule 1s delayed

Lusterman maintuns that

In thes vasomotor syndrome istruss usually begins 10 to 14 davs after operation it
may date from the first solid food taken post surgically The syndrome 1 painless but dis
abling Symptoms begin suddenly duning or ten minutes after eating and consist of profound
nausea and weikness 1 generthized unpleasant sense of warmth cold sweating of the face
(espectally the forchead) and cardiac palpitation There may be hypermotihty of the small
bowel wath exces 1v c¢horbory gmus ending i explosine diarrhea The attack usually lasting
ten to <ixty minutes may be presented or rchieved by the patient assuming a supine post
tion

Diagnosis Roentgenographic examimation with a banum meal will show the
quich emptyving of the stomach and the concurrent dilatation of the jejunum

One chan of symptoms appears shortly after ingestton of food while another oc
curs after a latent period of one hour or longer

Treatmen! Small and frequent fecdings with calories derrved from fat or proten
may control the symptoms Surgtcal intervention 1s rarely required

Anastemotic Ulcer Gastrojejunostomy may be followed 1n about > per cent of
examples by the development of an ulcer at the suture line (gastrojejunal) usually
at the mesenteric border or in the efferent loop of the jejunum (Jejunal) The trans
verse colon mesocolon omentum and pancreas become infiltrated and matted per
foration mto the colon results m a gastrocolic fistula

Errors of technic the use of unabsorbable sutures hy peracidity and susceptibility
to ulceration are among the main causative factors

Symptoms The signs and symptoms usually mamfest themselves about eighteen
or twenty four months after operation Pam of a boring character 1s experienced
below and to the left of the umbihicus It 15 usually severe and 1ncreases 1n mtensity
two or three hours after a meal Relief 1s obtamned with the use of alkalt Voruting
hematemesis and melena are not uncommon There 15 loss of weight tenderness
ngudity and a mass 1s sometmmes palpable n the area of the ulceration

Dragnosis A conclusive diagnosis 1s arrived at by the history signs and sy mptoms
physical signs and roentgenographic examimation I'ractional test meals are revealing
m showing high acidity

Complications Hemorrhage 15 extremely uncommon and perforation equally so

Treafmen! Surgery 1s indicated The anastomosts 1s freed from circumjacent struc
tures If the oniginal ulcer (usually at the distal end) has healed and the pylorus 1s
Ppatent resection of the affected loop of jejunum and adjoiming part of the stomach
should be effected (after separation of adhesions) and followed by closure of the
opemng 1n the stomach and end to end anastomos:s of the jejunum As a rule the
original ulcer 15 still present Resection of the jejunal loop should be accomplished
with end to end union of the cut ends and mcomplete gastrectomy (Folyas) Je
Junostomy and repeated blood transfusions as a prelminary measure are of value in
debilitated patients
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Vagotomy has been found Inghly effective by many surgeons i the repaur of gastro
Jejunal ulceration as 1 sequel of gastroenterostomy
In jejunal ulcer 15 2 sequel to gastrectomy the treatment consists n
(1} Meducal care
(2) Vagotomy, followed by proper dietary
(3) Subststution of retrocolic tor antecolic anastomost
Gastrojejunocolic Fistula Gastrojejunocolic fistula 15 often 2 sequel of gastro
Jejunal uleer or of gastric cancer which has mv wed the transverse colon or the splenc
flexure It 1s one of the most senous comphications of gastric surgers
There 15 a fistulous opening connerting the stomach, Jeyunum and co'on thus
allowng mgested food to pass directly from the stomach mto the colon and 1 turn
allowing fecal contammation o the stomach and small bowel This produces a severe
drarrhea which leads to dehydration and anemia
The gastrojejunocalic fistula usually connects the jejunum with the trinsverse
colon, rarely does the stomach connect directly with the colon The hstula 13 usually
present close to the anastomosis and inferor to 1t and found n the distal loop of the
Jeunum
Symptoms The mun symptom 1s diarrhea, which 1s mfluenced by the customary
medical treatment
There 13 emaciation, weakness and dehydrition, if the condition has been present
far any length of tune Eructation of gas of a stercorous odor 1s another of the more
distressing symptoms Vomiting 15 present and 15 usually fecal in character {In the
absence of intestinal obstruction fecal vomiting 15 pathognomonie of the gastro

Jeunocolic nstula )

Abdominal pun ta the left and below the umbilicus may or may not be present

The prognosis 1s grave

Treatment The treatment 1s prunarily surgical There have been many suggestions
af technws to be followed m the cure of the fistula—{rom removing the anastomoss
closing the wound 1 the colon the stomach and jejunum, and restoring the ongnal
continuity of the gastromtestinal tract—and some ridical resections 1]1

Lahey and others advocate a techme whereby the terminal sleum s ﬁrst‘cut, e
distal end closed and the proximal end anastomosed to the descending colon .\5“3
first stage procedure At the end of two weehs the ascending colon the rema::\e( lh
termmal llenm  the fistula the Jejunum and the part of the stomach to be re:; o
~re removed en bloc and the end of the transerse colon distal to the histula ! :;1 s
with the fecal stream already diverted and established The jejunum 1s reumted by
an end to end anastomosis and then anastomosed to the resected stomich ©ubout

Late Strictures Narrowmg at the site of esaphago gastne anastomosis Wl
evidence of recurrence of the tumor is sometimes noted

It 1s amehorated by frequent dilatations \

Diaphragmatic Heimn qA loop of proximal jejunum somenr:mesrll\\;x;n::z: s‘t’:xoc‘:i "
the opeming made n the diphragm and wta the pleura}i L‘m: )ms e it
dirphragmatic onfice may impinge on the jeyunal loop the su! ‘;\e e ;r@surc
A duphragmatic herma may however ottur o g to excess) cnnc:lrrcnt wath an
induced 1 the left pleural cavity in endeavors to remoy eg::’rcmmal o a gepunal
increased positive pressure in the jeunum comsequent it
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suction tube The dual effects m1y causc a loop of jejunum to thrust ats way through
the draphrymatic hrrtus When this loop 15 wathit the low pressure pleural space it
expands and becomes completely obstructed or strangulated The obstruction pro
gresses through the ~djreent proxumal loop (1nstomotic) and this tikewise becomes
batlooned and in tune there s rupture, not of the esophagojejunal anastomosis but
of the enteromastomoss

Signs and Symproms

(1} Fgastnie distress {2) nauses (3) vomting (4) hematemesis (5} early ab
donumal retraction (6) abdominal ngidity (7) svmptoms of pressure on thoracic
siscera, (8) dysfunction of the diaphragm nducing pam in the shoulder tip on deep
breathing (9} dysphagin (10) paipitation (11} dyspnea especiallv when the pa
tient fies down after 2 meal (12) hiccough (13) post prandaal pamn (14) anemma
(15} angmal pamn  (pressure aganst the vag reducing coronary blood flow)

Diagnasts “The diagnosis of diaphragmatic herms 15 almost wholly based upon
roentgenographic examination

In the erect position flud and gas levels may be noted

Roentgenogr siphi. eximimation 1s made 1 alt positions

Differential fhagnosts The differentiation on occasion has to be made from (1)
upnard displacement of one or both domes of the diaphragm (2) subphremc abscess,
(3) subhepatic abscess (4) primany tumors of the diaphragm {5) paralyss of the
diaphragm (6) spasm of the diaphragm (7} tcute dilatation of the stomach, (8}
hour glass stomach (9) dnverticula of the stomach {10) gastrc ulcer (11) cardio
spasm (12) atelectaws (13) cholecvstins (14) aneurysm of the thoracic asrta (13}
testinal obstruction

Treatment In order to avoud such a contretemps 1t 15 best to mnduce complete re
expanston of the lung by positive ¢ndotracheal pressure at the end of the operation

Routine bronchoscopy should be done after the operation to ensure patency of
the brancht to help prevent atelectasis thereby also dummshing the hazard of & high
negative intrapleursl pressure If the preumothorax persists only a shybt negatine
pressure should be maintamed within the plearal cavaty by aspration under cantrol
of a horax Exp ot the lung should be encouraged by
actwe breathing exercises

The surgical approach may be along the abdominal route or from the thoracic one
The first 15 by a Jeft paramedian mosion A stomach tube <houdd be left 1 situ
throughout the operation and the hermal contents withdrawn into the abdommnal
canity The margins of the opening wn the duphr:\gm are then drawn together

The t Jeural route 15 bmed with crushing of the
phrenic nerve to himit diaphragmatic mov emems thus tarlitating repair of the herma

Emgastric or other ventral hermas are not uncommon after gastric surgery as of
other abdominat suegical procedures

Gallbiadder Disturbances Disturbances of the gallbladder mav occur following
subtotal gastrertomy The changes at first appear to be motor ones, later therc
are biliary stasis and eventual gallstone tormation 8ith or without infection of the
gallbladder walis

The mechamism of this biliarv dy hinesia 1s most likely humorai (cholecy stohinin)
mactivity This is owing 1n part to dimmushed or absent hyvdrochloric acid 1n the
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stomach which 1s a normal activator of this hormone 1 part to changes n the duo
denal mucosa occasioned by relative mactivity of this part of the intestinal tract
Other factors also play a part

Pancreatic Comphcation The njuries may result 1 an acute pancreatic necrosis
or a purulent pancreatitis of diffuse or circumscribed nature Inpury of major outlets
may cause a post surgical pancreatic fistula

Symploms The wmtial symptom 15 persistent epigastric pamn under the left costal
arch and sometimes 1n the left lumbar region ‘The pamn 13 dull and not exacerbated
by movement or cough The sensation of mdigestion 1s severe The patient 1s pafe und
shightly cyanotic Pulse and temperature may be normal and the blood pressure low
There 15 more or less inctease m the unine diastase As a rule the abdomen above the
umbihicus 15 shghtly dilated and on palpation some tenderness 1s found m the ept
gastrium and under the left costal arch

Treatmen! When the pancreas 1s mjured m the course of an operation a tampon
should be apphed

Chronic Jeyunitis This 1s an mfrequent complication follow ing gastrojejunostomy

Esophagitis This condition at times, 1s a late complication of gastroenterostomy

Looseness of Stools It 1s associated with steatorrhea, fat absorption sometimes
being as low as 45 per cent The stools are loose pale and offensive Factors to be
considered are (a) some neurogenic involvement of the pancreas and/or bowel
affecting secretory or motor functions respectively and (b) alteration of flora or fauna
of the upper bowel

Subphremc Abscess This 1s usually a late comphcation The nght side 1s more
frequently affected and the abscess may be above the hver to one side or other of the
falciform ligament or below (subhepatic) i the greater or lesser sac of the penitoneum
Another variety 1s extra pertoneal In certan examples gas 1s present 1 the abscess
‘anety

Anema A high madence of macrocytic hyperchromic anemia 1 present .

A relation between gastric function and the formation of red blood celis 1s wel
known
In man total gastrectomy 15 often followed by a severe anemia There h:nae 2}:312
many reports in surgical hterature of the development of true pernicrous ans
following gastrectom;
UIi_Oom gcgld 15 benetfcnal 1n the treatment of macrocytic hyperchromic anemia o

Hermation of the Lung This complication eccurs alony, the lesser cursature
position behind the stomach

Unnary Retention Urinary retention may be caused by
or inflammation abscess or stone (b) urethral stricture
cord (d) without demonstrable neryous disease (idiopathic), O}

(~) prostatic ealargement
(c) lesions of the spinal
tovic (f) spasmodic

NrrvoUS SYSTIM
r sc the c1use
Neurotic Vomiting Hy sterical vomting may be s0 severe as to be pe
maciation wenoal
Of;emphagy This comphcation 1s purely one of the visceral converston hy

phenomena
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Parotitis Parolitis 1s hhely to supervene in aged persons who are debilitated and
anenie Dryness of the mouth 1s a contrbuting cause

Many infections of this variety can be prevented by careful nursing and attention
to the hy giene of the mouth

The onset usuallv occurs between the first and fifth post surgical days It 1s as
sociated wath fever, snelling over the gland and some degree of discomfort which 1s
most severe on opeming and closing the mouth

Pre and post surgical prophy laxis consists 1n hydration and as prevtously stressed
oral hygiene and early start of actine mastication

Roentgen therapy 15 often effective

Failure to Gain Weight This may be associated with inability to take so full meals
as hitherto but 1t may also be occasioned by failure of fat absorption

Metastases Thts 1s an early complicition Metastases to the hver occur relatively
early The pleura may become secondanly mvolied by upward extension through
the daphragm

Metastases from carcinomn of the esophagus are widespread in the highly undif
ferentinted tumors the Iner lungs and lymph nedes draining the area being most
commonly 1molved

The first glands to become mvolved are in the pylonic area and lesser cunvature
Rectal exammation very often confirms the diagnosis of metastases to the cul de
sac of Douglas

The supraclasicular glands are mvolved later in the disease Secondary mnvolve
ment occurs in the umbilical area and m the spine



CHAPTER XIII

Prognosis

The surgical results m gastric cancer depend munly upon the stage reached when
the diagnosis 1s made and the speaific technic used The responsibibty for early diag
nosts 15 shared by patient and chnicians generally

The duration of the survival period depends upon

(a) Age of the patient

(b) Time factor of the symptoms

(<) Position extent and character of the growth
(d) Presence or absence of metastases

(¢) Efficiency of the surgeon

{f} Choice of surgical technic

A study of the iterature shows there 1s no agreement In regard to operatahty sute
resection rate and the ymmediate result of surgery

It 1s hnown of course, that the five year survival rate n all examples of gastrc
cencer 18 low It 18 about 10 to 15 per cent Ot patients who survive surgery about 50
per cent die of a recurrence withm two years

Cancer taking root 1t the outlet of the stomach may cause symp
tion leading to early diagnosis and for this category the five year surviy 1 rate s
higher—18 per cent

Balfour'® showed that resection was possy
were affiicted with gastric cancer and that fi
per cent of patients where the Iy mphatic glands are not nvolved (table 4)

Gatewood™ 1n his series found the average length of hfe following exploration ®35
61 months after gastrojejunostomy 8 17 months, while the survival time wa% Of
an average four years and nine months

In 1942 Drs Talters and Berkson®® undertook a study of 11,000 patients
which a diagnosis of mahgnant lesions of the stomach were made at the Mayo U“l“cc
Of these 11 000 patients 6,357 underwent operations of which 2,840 were gastn
resections In the great majonty (99 per cent) of patients the lemon was m'c';lofrn; ¢
1n only a smajl fraction (1 per cent) wasly mphosarcoma o filrosarcomt found

mean age of the patient was 55 years (hg 99)
More than 99 per cent of patients nere traced posteurgcally for more than five

years

toms of obstruc

ble. 1n 43 16 per cent of lus patients who
ve vear “cures” can be obtaned n 20

five years or long 29

on were as folfows
vt 20ycarsorlonger

15y cars of fonget 15 2 per cent
T conit

The survinval rate for patients with o
percent 10 years or longer 20 4 per cent
10§ per cent 25 years or longer, 6 3 pe

mitiee
Harnett s'S analvsss of data coltected by the Chnreal C:mccf Rcscuch“(i(o'rlnmm"
of the Britssh Empire Cancer Campaign show ed that of 1,405 patients
8
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of the stomach treated 1n the hospitals of London duning seventeen months n 1938
and 1939 only 56 or4 03 per cent sunned forfiveyears Harnett found that resection
before fymph nodes are involved gives a 60 to 63 per cent of normal expectation of
Irfe over a five year period of obervation and 40 to 43 per cent f Iymph nodes are
molved at the time of operation whercas the average expectation of Lfe for all
patients (including those not treated) was 27 4 per cent of normal

Tanir 4 —Gastrectomy for Malsgnant Lesions of the Stomack 1943 and 1949

; Total mat gnant les ons €1 om Sarcoma
Ope ton I T
| Paiens Mamt1d heop Homtldemh p o, Hepcld
1940
Partial ga trectomy 148 51w s6 | 4 —
Total gastrectomy 20 150 19 158 1 —
J )
Total 168 65 1 163 1 67 i 3 —
1948
Partial gastrectomy 174 69 ! 160 | 2 8 —
Total gastrectomy 26 15 4 23 130 3 333
Total 200 80 189 79 { 11 91

(Report on Surgery of the Stomach and Duodenum f r 1939 Proceedings of the Staff Meetings
of the Mayo Clinic Vol 25 \o 20 Sept 27 1950 Dr< Waltman Waters Honard K Gray
James T Priestly John M Waugh)

In spite of this there 1s some ev1dence that results are improving The marn factors
contributing to this optimistic view are
1 Early surgery so that the operability rate 1> greater
2 Advances 1n pre and post surgical management
3 Advances 1n anesthesia
4 Radical surgery
Maimon and ¥ almer™ wrote

Of 377 patients with gastnc cancer 11> (30 $ per cent) survived resection 28 (7 4 per
cent) of the 377 survived five years Eighty per cent of the five vear survivors were
testored to useful hfe

According to Moore State Hebbel and Treloar'®® the presence or absence of demon
strable metastases 1n regional nodes among patients subjected to gastric resection
for carcinoma has a greater prognostic value than does the Borrmann vanety of
tumor

Pack and Livingston reported! ! that approuimately 2 per cent of patients who
have had cancer of the stomach are ahve at the end of five y ears

These authonties™ wrote

If every pattent with gastric cancer entered the best surgical chimc in the world 95 per

cent would remam uncured and approxmatels 90 per cent would be dead of the disea~e m
eighteen months
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Most gastnic eancer patients are bovond the stage in which a cure may be hoped for
before they are rdmutted to a hospital Some improsement in sursvival rates among resectable
cases has been made since the time of Billroth but over all survival rates are still discourag
mgly small In the most favorble group of cases 2 five vear survinal rate of 50 per cent has.

PALLIATIVE QPERATIONS AND RESECTIONS FOR GASTRIC CANCER
THE MIMORIAL HOSHTAL SNEW YORK § EW YOI

* &
1oL 1918 DaoUGH 1948 Je0
- [ pawamve oreranon
wl oo
B »esicon
1ol Jro
“ol Jso
30 dse
a0l Jao
sof . Vi Jro
20l 20
w0}, Jwe
wnsen 82 8 " € 73 76 16 20 100
PENOD I35 1930 11 (936 1937 941 1342 1346 1347 (Sas

Tig 100 -The changing proportion of palhative and curative operations for gastnc
cancer Memonal Hospital 1916 throuvh 1948

TABLF 5 —Summarv of 30 Cases fLa crnoma of St mach

Carcinomas *
Lymphosarcomas 2
\etastases to Regional [ ymph Nodes -
Fixation to Contiguous Organs i u
Resectabulty , ®
Operative Deaths (Pulmonary Fmbolr) [
Paliative Procedures oo
Fxploratory Laporatomy Only e
Cause of Subsequent Deaths

Metastases 1

Recurrences b
Five Y ear Survinal Rate | b%

Broder s grade 1 and 2 e Jonger than 3 and 4
In these cases the average age was 57 years the youngest was 29 whle the oldest was 75 There
were 38 males and 12 females

been attained yet the over all survnal rate reported from most clinics 15 scarcely one tenth
of that
In the first quarter century of effort at the Memonal Hospital for Cancer and Alhed

Diseases (N Y C) the curabihits of gastric cancer was only 3 to 4 per cent of all patients
with the dh ease The i tologic grade of the resected gastac cancer has a most decided
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bearing on the number of five vear defimitive cures for example, Grade I 100 per cent
Grade II, 41 7 per cent Grade II1, 30 per cent Grade IV, 16 7 per cent  (See fig 100)

Gordon McNeer e/ al ¥ wrote that “the overall five year salvage m unselected
patients with gastric cancer 15 still no greater than 10 per cent at most *
The conclusions arrived at by these authorities were

1 Subtotal gastrectomv for cure of cancer as commonly practiced mn the past may have
dented the chance for cure to about half the operative survivors because of the deyelopment
of recurrence 1n the gastric remnant, duodenal stump penigastric lvinph nodes, ot stomach
bed

2 Tolessen the possiblity of failure i the future two alternative courses seem indicated
(a) standardization of the procedure of radical subtotal gastrectom; for cancer or (b} routine
employment of fofal gastreciomy for all operable gastric cancers by experiunced surgeons

3 Total gastrectomy would seem the most logical operation for the treatment of gastric
cancer in the hight of the findings

Table 5 (above) contams a summary as o age sex, operatne mortality nd
duration of life after surgery 1 50 cases treated by the author
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