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PREFACE

1his monograph his been propared to corrclate chinieal features abora
tory im estigations aperative procedure and biliiry tract functions for the
benehit of the gistroentcrologist  the gencral practitioner, the rurgeon and
the i estigator

clierements and errors have been recorded Tacts and theories have
been presented Mot of all speaific mcthods for the treatment of bibinry
tract di orders are made available o that technical mastery going hand
1n hand with clinieal mamgement should permit early and complete re
tief of svmptoms without the necesaty for multiple opcrations And 1n
some ¢ 1 e~ without operation

C hinteal and radiologe methods for diagnosis reveal correctible di eases
of the bile ducts and gallbladder in more indinaduals each year It behooves
the phy tcran and surgeon to rlieve these abnormalities whether they be
bemgn or malignant inflimmatory or anomalous primary or <ccondary
Choleevstitis and cholelithiais hould be remediable within the himits of
human error

Whipple and Ravdin have led the wav i technieal and physiologieal
advances which prepare the patient to undergo the most radical correctrve
mea ures Dardinshi Minzz: Boyden \lichels Popper and Wilkse have
guen ta us the basie facts concerning the ducts whuich our present genera
tion of surgeons utihizes at every operation Deaver khehr Moymhan
Lahey Cattell the \Mavos Thoreh Estes Pribram Colp Mulholland
Doutnllet Brunschwig Mallet Guy and hundreds of students whose work
15 tabulated in the bl hies have contnibuted the experences which
today permit safe adequate and frequently curatne correction of
validism due to the hepato-pancreato-duodenal biliary tracts Einhomn
Lyvons Bockus Lichtman Werss Hanger Graham Lucke Schiff Tumen
and other internationally famed gastroenterologists and medical <crentists
have done more than publications alone may recount

It 15 to the~e men and their colleagues 1 the laboratories that this mono-
graph 15 re<pectfully dedicated Therr art 1deals knowledge cunosity
imagmation honesty and industry have been expressed 1n the benefits
reaped by their happy patients

TIhe author wishes to acknonledge his gratitude to Dr I S Ravdin for
his maintamed integrating interest to Dr O V Batson for his apt and
unfailing scentific altrussm and to Dr R Goldsmith for his patient ertt1
cisms Appreciation 15 also expres.ed to Dr W E Ehnch Dr H R Haw
thorne Dr & Lorber and Dr H T Tumen for their advice
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The chapter on radiology was guded by suggestions from and prepared
n collaboration with Drs M Hermel 3 Gershon Cohen and R hatzen
Dr I Young's entieal revien of the chapters on pathology and the pan
creas was sucanct and mvaluable The author acknounledges with grati
tude the preparation of the chapter concerning anesthesia for bibry tract
surgery by Dr L E Tredenchs

The grand cooperation by editors of vanons medieal journals m thor
authonzation for use of cuts and ilustrations 1s greatiy appreeiated  The
author thanks the editors of American Journal of Gastrocnterology, American
Journal of Pathology, American Journal of Radiology, Annals of Surgery,
rchites of Surgery, and Surgery, Gynecology and Ghstetrics for thar fasors
1 am particularly grateful to the Charles Pfizer Co wd their medieal De
partment for the use of several four color plates which have appeared
the Pfizer Spectrum of the J ANLA

The typists, artists, bibhographers and edstorial assistants have, by
therr many cooperatn e hindnesses, engraved o lasting protection within ™
my myocardim agamst <pasm and sclerosis Thank jou, all

Junian A StErine



1

2

]

CONTENTS
INTRODY CTION
v arowny
Prystowocy
Prrnoteay

Traions oF e Pancnias

—_—

= o N>

Crmvicst MasirestaTions ot Bur Duer Disease
T anoraToRY OR<EryvATIONS

Ramoroay

Mentoar Masscevest

AntsTitesis For Biiiamy Irser Svrarmy Latlian Fo Frederiel s,
\un

C HOLE POCHOTOMY

Strerear Procrpires Conernraine it Covvon Bine Duer
(I \eranne Tuvons)

Surcicsn Procrounes ror Tuwons oF THF Biuiary Tracr
OrmnFr Trocioures Conermyvine Tk Biur Duers
PostarERATIVE STATES

InpEN

-

207

244

300
329
LR
368
383






1
INTRODUCTION

A General

Bilioustiess 13 part of the folk lore m the earliest medical writings The
ancients were familr with jaundice, with colic and with the irntable
cranhy and mean disposition assoerated with disturbances 1 the “nle”
humors Older medieal texchings recogmzed the beneficial results of ealomel
purgatives and emeties m relieving biliary tract di case

Inaddition thesoothwavers who examined the sacnficial In ers for proph
ceies, wdentified the structure and duets of the liver in the herbivorous
species Comparatne anatomy and human physiology however were
partly helpless beeau e the saenificed animals had not been afflicted wath
gallstones

The first recogmtion of gallstones was simultancous with the discovery
of Amenca \t that time Paracelsus recorded their presence tn cadavers
he alvo pre<ented the theory that stones were produced around impurities
m the bile

Statistics indicate that over 10 per cent of adults has e chronie cholecy st
tis and that up to 30 per cent of women over 40 y cars of age have gallstones
Yiithal howesver, the gallbladder and bile duets are probably menminated
too frequently as the <ource of indigestron

On the other hand bihary tract disease may be asymptomatic On many
occasions autopsy examination reveals unsuspected gallstones Coexist
ent disease of the biliary ducts does not necessanly cause death But m
flammation and dilatation of the ducts in the presence of obstructrie
Jaundice and biliary eirrhows or other degeneratnve phenomena can be
sufficient to disturb homcostasis There 15 no doubt that death can be pr
manly produced by cholangitis pjelophlebitts lner abscess hepatorenal
farlure and obstructive jaundice when due to bile duct caleuh or tumor

Remedial therapy to the biliary tract has achieved clear matunty during
the past fifty years Differential diagnosis of jaundice, the use of oral
chalecy stography and other adjuvant radiclogic techmques careful ana
tomical studies and the alteration of surgieal approach from palhation to
resection have all given new 1istas to diseases of the bile ducts Many
problems still exist the exact ongin of calcult the nature of pancreatitis
differential diagnosis of certamn phases of intrahepatie jaundice the efficacy
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2 THE BILIARY TRACT

of resection for mahgnancy and the effects of denervation procedures have
not been entrely clarified

We have learned to recogmze the mdications for surgieal therapy m
1aundice, methods for the preoperative preparation and selection of anes
thesia mn the older and poor nisk patients with damaged Ivers the use of
radiography before, duning and after bile duct operations, the procedures
for providing a patent papilla and the modes for repairing congenital and
traumatic stoetures We have made much progress m the resection of
biltary tract mahgnancy We hase learned much since Dr Glisson deceribed
the papilla of Vater (before Vater) mn 1690 and since Laurentws Hewter
reported the “benutiful and surprising valves of a spiral figure  which
divided the evstic duct mto a number of cells

B The Bile Ducts (Fig 1)

The bile duct condut transports bile from the Iiver to the duodenum
Tius pipeline meludes a ‘surge chamber’ (represented by the grllbladder)

Frc 1 ClHOLFCYSTOCHOT N GEOE RAM
Operatis e cholecy sto cholangiogram under spinal anesthesia Contours rel mnln
ships 1ze and position of the bile duets and the galllladder are v nahzed in the

normal individual
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pormutting both storage and avallabihty  The duct al-o has o * nozzle at
its termination which mercases the flow of bile to jet strcam veloeity
The~e coneepts conform to Ivdraubie prnaples

1he common ile duct has a constantly curving course Jts termination
at the papilla of Vater 13 lthe a funncd in that the diamcter of the lumen
decrenses rapdly

1he external appcarance of the terminal (transduodenal) segment of the
common tle duct 15 thit of an expanded bulb Tiis enlargement oceurs
wher the panercatie duct appears to jon the termmnation of the common
bile duet Thi< bulbous charcter for many vears led to a belief that a

spice was formed by the conflucnee of the pancreatic and common hile

ducts

When the enlamned segment 1s In ceted 1t 14 found that it 15 a mass of
ptuneter (of Oddi) mu ele The dumeter of the common bile duct lumen
1s very narron There 15 then no space (ampulla) but actually 8 ma<s
(papilla) pre ent at the transduodenal termination of the common bile duct

There are other differences between the extraduodenal and transduodenal
(transpapillary) common bile duet The extraduodenal duet 1s translucent,
thin walled (G o ta 15 mm ) and flevible and contawns three to four gland
onifices per square centimeter The papillary portion of the duct 15 dull
tinek (03 to 19 em ) ngid and has numerous folds or mucosal reduplica
tions aeting Like valvules

The panereatic and common bile ducts generally maintamn their identaty
through the duodenal wall Careful examination of intact cleared spea
mens after filling the ducts with opaque dyes demonstrates that in 80 per
cent of specimens the duct terminations are sheolutely separated or there
15 a <hallon common channel for I or 2 mm In 14 per cent of cr<es the
commeon channel for pancreatic and common bile ducts 1s 1n the di tal one
third of the papilla In only G per cent does the common channel for the
duets traver<e more than half of the papilla

Consideration of the disposition and character of the papillary sphincter
dicates that the presenee of interductal reflus depends upon the existence
of a common channel for the bile and pancreatic ducts for a distance greater
than half the length of the papilla Such eonditions exist 1n less than 20
per cent

The percentage of interductal reflux (20 per cent) has been confirmed by
studies of postoperative cholangiograms It 1s important to relate the site
of normal interduetal reflux to the site of stone impaction Usually the
calculus 13 lodged at the distal end of the extraduodenal common bile duet,
It 15 unable to enter the duodenum through the normal common bile duct
unless it 1s less than 03 em 1n diameter

Because of the mass of tissue present at the papilla a stone within the
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common bile duct propefled by increasing mtracholedochal pressure, cceks
areas of least, resistance These may be toward the pancreas, 1ts duct or the
duodenal wall Frequently, an abnormsl interductal reflux 1s estabhched
through such traumatic or nfl ory choledochal tic fistulae
Pancreatitis 18 present m these cases

Flow of bile through the papilla can ocour at pressures of from 90 to
230 em of bile, sphincter remstance normally 1s 120 to 150 em of bile
These are altered by abnormalities at the termination of the extradusdenal
common bile duct and within the papilla The paplla 1s from 8610 120 em
from the pylorus It 16 above or on a level with duodenal mucosa 1 about
75 per cent of persons It 1503 to 19 em wide end 07 to 19 em Jong
While the diameter of the normal extraduodenal common bile duct 15 07
em , the diameter of the onfice through the papilla 1301 em

Abnormalties of the papalla are reflected by changes n the extraduodenal
common bile duet The most common change 15 that of dilatation to the
mtrahepatic ducts, the common hepatie duct and the common bile duct
The eommon bile duct 15 abnormal when greater than 1 em 1 diameter
This can be seen in patients with stricture, spasm or tumor

Vater's desenption (1748) of the commen bile duct termination was
amphbfied by Oddy (1887) Many vestizators have since resiened the
structure of the distal end of the common bile duet, but it was Rabeon
particularly who influcnced efmcaans throngh his desenptions of the four
major types of junction of pancreatic and common bile ducts Ifoweser,
there 1s some conf regarding the anat al findings of the distal seg
ments of the common bile and pancreatie duets

An ¢xample of mconsisteney 15 that the terms #papilla” and “empull”
are mterchanged Liymologie anafy<s mndieates that an “elevation or
awelling ’ (the papila} such as a mpple should not be confused with &

dilated end of & vessel, canal, or duct' {the ampulia), particularly when
the former means & mass, and the latter a *space ” Hence the co-called
‘carctnoma of the ampulla (or tumor of a space) 1s & misnomer

It 15 true that an ‘ampulla hes been desenbed i the human unbny o
wherem the hepatic pancrcatie duet joms the fused duodenum dunng the
solidification phase but 1t consequently regresses (fig 2) This embry ologie
“ampulla” 1s not found mn the adult bile duct Al that normally remans 13
a <mall depre=sion i the mucosal <eptusn between the termnation of the
common tle and pinereatic ducts

The common bile duet on intubstion, by radiography and at the oper

ating table differs from that rcen on post mortem examiation The Iving
physislogie pathology often 18 difficuit to cvaluate The clartfication of 1
confusig meture ot operstion depends upon the several findmgs of m
spectinn, palpation, imjection and radography Careful confirmatory ob
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pulla  (Courtesy of Dr Boyden and 1m J Anat)

seryvations are often required to establish the nature of and the diaghosis
of a common bile duct abnormality In addition other disease may camou
flage ma) misrepresent or may be identical with bile duct dicease

C Defimtions

The terms which are used m this text are defined as follows

1 Asruia or Varrr a dilated common channel at the termination of
the common bile and pancreatie ducts a dilatation n the lumen of the
common bile duct at 1ts distal termination

2 Caruncie the same as the ‘major duodenal papilla” (vide infra)

3 Cowvon Cuannen the course of the lumen in the papilla formed
distal to the umon of the common bile and pancreatic ducts

4 Cystic PepicLE cystie duct between gallbladder and the common bile
duct surrounded by reflections of the hepato-duodenal hgament including
adjacent vemns, artery and nerves extending from the hepatic pedicle to
rammfy over the gallbladder

5 Heratic PrpicLe between the pyloroduodenal region and the hiver
hilum surrounded by expansions of the hepatogastric and hepatoduodenal
ligament representing the right lateral portion of the lesser omentum and
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Tor at Jeart 50 vears the duodenal te

common bile ducts has e been 1dentified ;n ;?ﬁf:i:;z ii;": }j;é‘:rxa;:ig :\f:‘
& s
322323?2;";{: #pace " or & difatation, presumabls a eonfluence for the
% ge ta form a wide fake Ths e fallacions

The “papitls of Vater 1w a “mpple’ or mass of Forous and muscular
Lssue carmymng within 1t very tiny and narrow ducts This 1s a known fact
(Dardinshy, Boy der, Sterling)

The papilla mas be elesated above equal to or depreced below sdjacent
duoden ;] mucosa hut 113 positon does not chminate the fact of 1 mase

Fhe tam “ampulla” 15 defended by some as mdicating that portion of
the terminations of the duets other than the mound or enunence which i
vistble or palpable from within the duodenum Yet thew reports will al o
acknowledge the presence of sphincter muscle within the same areas The
sphincter muscle, whether described as 2 umt or 1 three or more parts, 1
the mass compriang the papiila The sphineter of Odd: surrounds the ter
mmations of the common bile and pancreatsc ducts and withun the papdla
1t 15 most unusual for an ampullary dilatation to e present

It bas been determined that an ampulla may be normally preent i
ahout 5 per cent of normal indis iduals This percentage 1 ineluded sn the
mdrviduals who are hnown to hast a common channct for both hile and
pancreatie ducts The ranty of the actual “ampulla” precents a «nous
contrast betwecn nomenclature and fact

In addition 1t 18 not concenable that ‘tumor,” *fibrows ' or  wflam
mation’ could properly appls to a <pace or ‘ampulla  If tced, this
could apply only 10 such anas of the extraduodenal common bile or pan
creatie ducts which hayve become abnormally enlarged

The concept of a space or an ampull safers that there 1s n constant wter
ductal reffun This 15 o m1 conception wheh 1s hased on the faffacions ter
mnology It may contwmut 1o provohr new and mushrected thesapy  Fhe
facts should all b apprsed w full, before theoses are proposed Therap
of pancreatitis for evample would then no longer requite 2 tarpe charge of
buch <hot from a doubl barrelled <hatgun

\any more miscones ptions mas result from scorrect and adnguate
termmology It 15 strongly ursed therefore that among other thinge the
designation gren to the termuinations for the common Hle and pancrestic
duets no langer be amythng but a papila
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ANATOMY

Galla est omnis dussa in partes tres, " Ihe bihary duets have three
major anatomiel divisions (A) mtrahepatic, (B) extraduodenal and ()
trans-duodenal (fig 3)

A Diver and Intrahpatic Bude Ducts

1 Luer

The basis for all gall s the Iner This huge gland averages 1500 grams
i weight, occupes approximately 2500 cc beneath the vight leaf of the
chaphragm and 13 <haped bhe a thiek béret Tt moves with the daphragm,
e be displaced downward by the surgeon’s hand and rotated up to 4>
degrees around an axi< formed by the portel vem {nfenorly) and hepatic
vemns (superioriv)

Arborization of the portal vemn dnvides the I er into nght and left lobes
The mam (central) fissure 15 generally to the left of the lver at about 33
degrees from the sagitta) plane The Jeft, smaller lobe »s divaded by cx1en
sions of the falaiform higament nto medial and laternl <egments The medid
scgment of the left fobe contans the quadrite and the Spigelian Jobes The
night lobe 18 comprsed of dorsocaudal, intermedinte and yventroeranat
sepments

Although t appears to be without visible mens for <upport, there arc
ptntonea folds and connective tissues around the vascular pedieles which
suspend the ner 1 mid toro  There are ~cv e named higaments which sur
round 1t These are 1) faleiform, 2) coronars 3) nght tnangalar (nteral)
1) teft tnnguir (lateral), ) round (g teres) 6) hepatogastric and 7)
hepatoduoadenal

1 The faleform hgament 13 composed of reduplieated perstoncal folds
\tending between the loft lobe of the by er and the adyeent diaphragm and
night rectus musde The round hgiment is g en attachment at the antero
wferior s er margin where the faleiform hgiment joins st

2 The coronnry hgament surrounds the liepatie vemns at the dome of
the lner and wuspends 1t to the under surface of the nght diphragm i
portion of this hig iment merges postenords sath the eapsule of the nght

hadney
4 The nght trngular hgament extends between the upper wurfact of

1
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the Insor nnd the night diaphragm at the Iateral aspeet of the coronary liga
ment

4 The ldt tnangular higsment 19 very dense and ruspends the left fobe
of the Iner to the diaphrugm  [he left trangular higament reinforces the
falerform ligament

) The round ligament 18 the fibrous remnant of the umiilical vem pedicle
and 1z the antero-infurior suspension eable betwcen anterior bdomnal wall
and the porta hepatis

6 The hepatoduodenal hgament 1s partls derived from reflections of the
pentoneum from the lateral edge of the hepatie pedicle It 15 al o composed
of exten<ions of faserae and connective tisne ongimating around the com
mon bile duet duodenum pancreas, hepatic artery and portal vemn

7 The hepatogastric igament 19 a wide extension of the lesser omentum
It meludes the medial (left) edge of the hepatie pedicle It 1sal o continuous
with pentoneal and fascial reflections from the duodenum common ile
duet portal vemn and pancreas

These ligaments form a multistrinded <pider web which contains the
Iner mass One or several of these higaments mas he sesered without ab-
normal incxdent Were they all tobe evered the pernva cular tis ues of the
portal and hepatic vems could support the lner until the faseial and pent
toneal lavers were reformed

The subdiaphragmatic #pace on the right consists of suprahepatic and
ifrahepatic divisions The suprahepatic (or subphrenie) space 15 divided
mto nght and left sides by the faleiform hgament The barearea hetween
the dome of the Iiner and the diapt 19 a non pent lized tnangle
between the faleiform left and nght tnangular hgaments If intrahepatic
abscess perforates the area of the  bare space  such suprahepatie collection
13 extrapentoneal These are potential spaces which hecome important
when exudate or tumor 1s present

Infrahepatie collections may nvolve anterior or posteror night or left
subhepatic spaces Anterior collections oceur n the pentoneal cavity ven
tral to the stomach Posterior collections tmolve the lescer omental sac
The foramen of Winslow (epiplote foramen) posterior to the hepatoduo-
denal Iigament divides the posterior space into nght and left sections The
pyloroduodenal area divides the anterior space

2 Intrahepatic Ducts

Liver lobes have a farly standard architecture with gencrally uniform
distribution of the bile ducts The right lobe 15 drained by two intrahepatic
bile ducts the left lobe 13 dramed by one mamn duct

Trom a phical maze the hepatic cells and its tnple
arculation there anses from a secmung fourth dimenston a group of bile
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canzlicuht which <merge from lobular arbonzation to form interlobular
cholangioles These dram the Iner's hemispheres to form the left hepatie
and two nght hepatic ducts The left hepatic duct 1s centrally located At
the hver fulum 1t disappears deep within the liver mass The nght posterior
hepatic duet is also deep and eentral withm the hver mass The right an
terior hepatic duct however, 1s more readily necessible Trom the hilum
1ts course may be reachly dissected because the major vascular areades are
postersor or nferior to 1t In addition, when 1t 15 dilated, because of 1 con
genit 1l atresin or by reason of organic obstruction 1 the common ble duet,
1t may be readily located by tangential mesion nto (the hepar lobatum
when 1t 1s present or) the antenor inferior aspect of the right lobe The Ju
men of the left hepatic duet 1s generalls of wider dumeter than the nght
even though the left lobe represents the smaller mass

The left mam duct and the tnwo nght branches of the hepatic duct jom
deep within the porta hepatis at the Ievel of the bifurcation of the portal
vemn Usunllv the common hepatic duet swerves antcnorly and to the nght
over the nght branch of the portal vemn In some cases the common hepatie
duct mayv angle upon itself up to 60 degrecs as 1t crosses the portal von n
the lateral aspeet of the hepatie pedicle

Interrelationstup among the bile capiliaries and the three hepatie vasiu
lar trees1s ampzing  Three tubular systems enter the I er hilum infcrtorly
1) The hepatic artery accompanies the portal vem in s anatomieal dis
trbution The arteral supply tends to be segmental with few or no mter
lobular anastomoses 2) The portal vem eentrally located amadst the fune
tionmg hepatic eells develops many smusoids towards 1ts termsnations
Ite flon 1~ almost isamably segmental spleme, gastrie and pancreatic
blaod =~ diverted to the left lobe wherens mtestinal blood enters the nght
lobe 3) The third hepitie erirculation 1s venous It 15 1 mtimate contact
with the bile canalicuh The larger hepatic sons and the bile capillaries are
m eclose juxtaposition

Qcddusion to thie hepatie artery oan be tolerated by the hver for > mw
utes Occlusion to the portal vem can be permanent provided that the
venous flow 1s diverted Occlusion to the hepatic veins cat be tolerated for
one hour without fatahity  The bile duet s otelusion may perist for months
prior to fatality —for years if some constant decompression s prov sded

The volume of the Inver 13 approvmately 1500 grams The contamed
blood oceupies approumately 800 ce (approximately 20 per cent of the
total Hood volume) Of the Blood contamed m the hver approxamatcly
100 ¢ 15 arterttl about 200 <o 1+ hepatie venous and approvmately 500
ce 15 portal m ongin Bile present m the capiilines, cholangoles and
hepratic ducts does not normally exeeed 20 G ,

Heptic cells are arcwuged as piates shich form the ‘lacanae Ihe
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hepatie lobules are the arc w which surround the central vans and are con
tinuons with one another (I hs)

The lner parenchyma i tunncled by portal canaly’ which are sur
rounded by a sheet of eclis {pcnportat limiting plates) T ach portal canal
contams n braneh of the portal vem, n branch of the hepatie artery a net
work of bile duct< a nctwork of Iy mph vesscls and pernaseunlar nerves

Trom the portal van anlet venules penetrate holes m the canals and
ramify mto sinu ods which empty inte central veins Lhe eentral vans
umte with sublobular and large hepatie vans

Trom the hepitic artery, arteriolcs and capillanies enter the lobules at
different Jevels One set umpties mto peniportal sinusords and another <et
empties into the simusowds near the center of the lobules Prolonged con
traction of arterioles may enuse zonal anovia (Zahn)

The central and sublobular veins are at night or oblique angles to the
portal canals Where the miting plate 1s prerced by a venule, the pen
sinusoidal spaces (Disse) are continuous with the penportal tissue space
(Mall) From here tissue flurd seeps through the peniportal connectnve tis
sue nto the lymphaties

The bile capillanies form a polygonal network within the Iner plates
between hepatic cells The bile canahicult have a cellular wall Minute bile
ducts enter the lobules and receise bile from intralobular plates and then
form loops or networks Most of the hle druns through the canalicular
networh through hmiting plates and the canals of Hering into the bhile
duets

C ) are depend: In passive congestion from
heart fmlurc nerease 1n hepatie vem volume may compress bile capil
laries Marked dilatation of the Iule capillartes can decreise the hepatie
blood volume This 1s of such importance that care must be exercised
decompressing the bile duct at surgery (and postoperatively) for relief of

longed obstructive dice Two hundred to 400 cc of blood may be
lost from the cireulating blood volume into the liver following sudden
decompression of bile passages

B Extraduodenal Biliary Ducts (Figs 3 and 4)
1 Hepatic Duct

The junction of left and nght hepatic ducts 1s usually at the midpont
of the hilar margm for the quadrate lobe It tends to be toward the right
if 1t 15 not located in the midlime The hepatie ducts form a wide angle of
convergence Major tributares may empty into the superior aspect of the
diverging angle and parallel each other

Right and left hepatic ducts vary in length from 07 to 30 cm The<e
merge Just after leaving the Iiver hilum to form the common hepatic duct
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Common
hepatic
s=duct Common

Cystie\. It . _.—hile
:{Lct _::,_“:,\,,; duct

'N}v

AN 'v' “intes-
:I{Zw o timalis

\ Med:a n - ¢

catheter
F1c 3 CHOLICYSTOCHOT ANCIOCTRAM
Common hepatic duct not filled well € allbladder filawithout at normahty (ystic

duct common bile duct and termination to duet are normal Lnimpeded flow of con
tract mediaanto duodenum
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fnonl 12 te U per cent of cases do both hepatic ducts continue sndivadu
ally bevond 2 em from the Iner inlum In about 5 por eont of cases the
common hepitie duet nlone emerpss from the utum, the branches have
1omed within the Iner

A« the ducts emetyn from the hilum to form the common hepatie duct
they arc coscredd by o rtrong fibrovsoshosth T ins merges wath areolir fisue
of the hepatie pedicle (hepatopastnie and hepataduadenal hgaments) and
separates the duets from adpeent blootd sessels The enmmon hepatic duet
hies to the nght and 15 antenor to hranehes of the (nght) hepati artery

Hepatlc
artery

Epiploic
foramen

Fio ¢ Tiveamic Dronte
Between the hiver and the pyloro duodenum are reflections of sthe omenta the
hepatie pediele 1t contans the hepatic artery and its branches the common bile
durt the comman hepatie duct the ey<tic duet tertmination the portal vemn Jym
phatice nerves and areolar trasye The right border of the hepato dundenal higament
13 the anteror supenor boundary to the fornmen of Windlow

Postenor to the hepatic artery as well as to the common hepatie duct
hes the portal vemn which disides into nght and Ift branches together
with the ducts The left branch of the portal vemn and the left hepatie duct
enter the left lobe of the hyver in the umbslical fissure at a pont between the
candate and quadrate lobes

Ihe common hepatie duct Iength depinds upon the level of unon with
the eystie duct Its usual length of 3010 30 em does not andicate that the
hepatic duet mav normatly be absent when the cystic duet joins the nght
hepatic duct or the hepatie duct be abnormally long if the cystie duct
parallels the hepatse duct for 80 per cent of 1ts extraduodenal course Both
varations oceur The common hepatie duet 15 a flewble tube about 05
em n dameter The night hepatic duct 15 found as the accessory duct n
approximately 18 per cent (fig 22) Accessory ducts may enter the gall
bladder the cystic duct or the common ile daet



20 THE BILIARY TRACT

investment of the gnlibladder covers 60 per cent of the <urface are1 Ihe
other 40 per cent of the galibldder nwal} rests immediatels adjacent to
hepatie tissue mn a spoon shaped fossa which has a depth of approuimately
25 em Vanations oceur n size of the galibladder fowa 1he fosst may e
absent when the gallbladder perttoneum acts as a mesentery The fossa
may be huge 1f the gallbladder 1s mtrahepatie

The size of the normal gailbladder vanes with its contents It may
extend to the Iiner margm or may be above or below 1t 1ty five per cent
are inframargtnal, 30 per cent may be marginal and up to 15 per cent can
be supramarginal The normal gallbladder 1 resting state usually con
tams 30 ce The gallbladder mav normally expand to contain over 100 cc
Thus volume 1s decreased by flurd (water) absorption (chapter 3)

The normal gallbladder may have an “ampulla ” When present this <ce
tion of the gallbladder 1s adjacent to the cystic duct arca It absorbs the
effect of the fluid wave due to gallbladder contraction Because the posterior
and medial aspect of the gallbladder 1s adjacent to the hnver the ampullary
dilatation 15 present on the free external surface Structurally another
ampulla, actually the so called Phrygian eap 1s identified at the fundus
It 13 most pr m ginal gallbladd

1 1 xtraduodenal Common Bile Ducet

There are two major segments to the extraduodenal common bile duct
The proxuimal portion originates at the unton of the common hepatic and
cystic ducts, anterolateral to the portal vewn, within the hepatie pedicle
The distal portion leaving the hepatie pediele passes posterior to the duo
dcnum and frequently through the pinereas to enter the duodenum It
travels ina three dimensional long, flat S shiped curve (fig 6) Together,
the common bile and hepatie ducts range from 9 to 20 em m length
Usually the common hepatie duct 13 3 em and the common bil¢ duet 10
em long

The hepatie pedicle segment of the common bile duct 15 located i the
median sagittal plane and m the nuddle third of the night half of the body
betwcen the 12th thoracre and sccond lumbar vertebrac It passes through
the hepatic pedicle in a shght posteromedial curse ‘The largest divmeter of
the common bile duct 1s 6.3 mm (table 1) Ihe avernge thichness of the
wall (table 2)18 07 mm

There 19 an abrupt change to antero-tnfenor directrion by the common
Inle duct from the hepatic pedicle tonard the pancreas and duodenum
W hen the common duct passes through the pancreas its walls are ngd and
narrow In 33 per cent the distal portion of the extraduodcnal common bile
duct 19 extrapancreatie throughout In 31 per cent the duct 15 totally
mtripancreatic In the remammg 36 per cent the common ile duct 14
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Fra 6 Cuaranciocras

Normal contour and po 1tion of the tnle duetsis seen The transpanereatic segment
of the extraduodenal bule duct has a ngid tand deerea ing) fumen The tran duodenal
segment 19 well vi wahized 15 o filamentous ennang stem to a funnel ((ourte § of

tred Sura)

partiallv intrapancrestie being covered by 4 thin shell of pancreas (figs Ta
b and ¢}

The wtima of the common Iile duct 18 smooth and gravish yellon Ttas
marhed by flecks which are = fraction of & milimeter 1 dameter These
are the depres ed onifices of one to four intramural glands per square centa
meter of duct surface U nder the mucroscope the epithehal ining 18 seen as
a laver of low columnar ¢pithehnl cells with heratin like deposits and bile
migment on the surface There 13 & submucosal space erossed by glandular
onfices and 2 fibrous conneetive tissue Jayer contuming very hitle smooth
muscle In 7 per cent of eases there 1y no smooth musele found m the bile
duets The outer la cr of ¢mithelium contains many lvmphaties and vessely

Histologieal structurcs of the common cystie (distal part) and hepatic
duets are identieal The bile duct hinmng > covered with e lay er of tall colum
nar epithelum  The nucleus at the base of the cell 15 large vesieular and
well staned Epithehum s aumilar to that whach covers the rugae of the
callbladder The emthelal layer frequently de.quamates within an hour
after death due to enzvme actwity The connective tissue Iayer of the duet
just beneath the hming epithelum contams conmderable ¢lastic tissue The
comncetne ti.ue layer s thick and compact The outer coat of the duct
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Trstr 1 DraveTER OF I XTRADUODENAL Covyion Buy, Drcr
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TirLe 2 CossoN Biek Duer Wart Tmenvess

Number of Cases Tickness
mm
18 04
22 08
2 12
< 16
Total 42 0 7 (averige)

15 composed of a loose layer of areolar conneetn e hissue in which are found
blood vessels Iymphatics muscle and nerves The musculans m the oute?
layer of the wall 18 composed of unstriped fibers in 1solated longitudmal and
ereular bundles The longitudinal fibers ate larger and better dey eloped
cross section will usually reveal three or four large round bundles equ
distant mn the periphers of the duet, separated by connective tissue whch
may contan scveral smaller muscle bundies Muscular tissues are vef}
sparse 1n the ducts except at the pars intustinahs

C Transduodenal Ihle Duct (Pars Intestinalis)

Certan studies of the common bile duct indicate that anatomucal vaus
tion ersts 1n blood vessels Ivmphaties, nerves and surrounding tisue
However, more complete mvestigation has shown that the anatomtest
course and charactenstics of the common bile duct are standard and unt
formly recognizable with few vanations
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A\ Thedi tanee between the duodenum nnd the common bile duet proximal to the
pars tnteshnalis 1vmaximal when the termination of the extraduodenal common Inle
duet 14 totally trin pancreatic

B The interyal between duodenum and bule duct s le + when the bile duet 1s par
tslly panereatic and/er covered by exten 10ns from the cap ule of the pancreas

C The space between the bile duct and the duodenum 15 least when the duct 13
extrapanereatic an | a Yacent to the duodenai wall

This also applics to the termination of the common bile duet It 13 com
posed of everl groups of sphincter mu eles The sphineter 1s part of the

hepatopancreatic  duet in the embryo It onignally appears as a pnmitine
ampulla which envelopes several openings nto the duodenum (Boyden)
It 13 co-extensive with hepatopancreatic buds and the duodenum An
obliquity of bile structures passing through the duodenal wall 15 recog
mzeable (fig 13) The bile duets onginate from channels formed by the
roalescence of vacuoles following the nearlv sohd stage in the development
of the duodenum (Arey)

Beginming at the 20 mm stage the junction of bile and pancreatic ducts
recedes from its window 1n the intestinal wall mto the submucosa At
maturnity of the embryo this ampulla has mmvoluted and a center of inter
stitial grow th has expanded in the pre ampullary segment of the duets which
forms the sphineter of Odd: The embryonic ampulla does not (usually)
eust beyond the duodenal submucosa

The first sign of a musculus proprius 18 a concentric arrangement of the
mesenchyma about the bile and pancreatie ducts in & 26 mm embryo
This enereles the pre ampullary portion of the ducts just beyond the pomnt
where they have pierced the tunica musculans

Between the 41 and 45 mm stages, four weeks after the mtestinal
muscle has formed tius concentric mesenchyma differentiates into the pre
ampullary zone of intrnsie muscle It appears about the same time as the
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first rings of smooth musele that encirele the urcter Simihrhy, 1t has a
charactersstic growth gradicnt whereby the muscle fibers differentiate sue
cessively 1 the direction of the papilla

Superimposed upon this 15 o <econdary center of mtershitial gronth lo-
eted m the pre nmpullary <egment of the duets s grow th moves candal
it lewves behind 1t a ~phuteter (superror) located in the mtestmal window
and 1 sphncter (nfenor} along the intramura portion of the e duet
It also pushes the junction of the bile and pnereatie ducts further into the
submucost thereby redueng the relative length of the wmputly [his more
ment 15 aided by the rapid growth of the mtestinal mucosi the buckling of
which produces the piicy longitudimals  This <equence of growth derves
1ts chief sigmficance from the fact that 1t crries the mam sphineter of the
bilc duet away from the mntestinal muscle and sets 3t up as an mdependent
mechimsm for regulating the flow of bile

The major papilla vares n sts location on the postero or postcromedial
duodenal w1l from 05 to 142 mm {mostly from 80 to 120 mm ) from the
pylorus In 54 per cent of cases the papilla s clex ated abos e the surrounding
mucous membrane In 22 per cont of ¢a%es it 15 Imc) wath the surrounding
duodenal muensa In 24 per cent of cases the orifiee of the common bile duet
15 vistble 1n 2 depression surrounded by irregular ndges of duodenal mucott<
membranes

It 15 obvious, then that m 7b per cent the papifin muy be viable o ¢
prommence However although m the romunmg 24 per cent at s de
pressed 1t 19 <till composed of a sohd mass of tissue

Although the duct of Wircung 15 medinl and mfcrior to the common il
duct that relationship 1s not alwavs muntamed beeause the ducts mw
mtertwine The termmation of the panereatic duct in 42 per cent of ease
15 almost directly mfenor and sightly medial to the onfice for the common
biie duct The other 58 per eent of eases show a seattering m loeation of the
eut for the panereatic duct 1f papillotomy or splhmcterotoms be done 1t
1« e~entinl to identify the interrdintions of the pancrcatic and common e
ducts onfiees

The «xtermal appearance of the common le duct 1s deceptive Tosuper
fiem) csamm ation of the duct termmation the diametcr mcrcases distal to
the apparent junction of the pnereitic and common bile ducts This en
hrgemont aradually deerenses to a blunt cnding, wathm the duodenal cannl
(e %)

However sapittal section through the duet ravials that the ercse
wze setn aternlls 18 not duc to an merease i lumen dismeter Lctandly
1t s due to the mere ed width of the common duct wall Thero e de
erease 1 the diameter of the lumen as the common ke duet crosses the

duodenal wall (g 9)
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The lumen of the pancreatze duct changes smalardy but with not as much
contrast beeau ¢ there 1 a smaller diameter ind proportionatcdy lew
( plincter) mu cle tisue

The thichness of the duadenal will vanes from 3 to 12 mm Its averge
thichnes 13 5 mm By contrast the pipilla s from 7 to 19 mm 1 length

F1c 8 JXTERNAL \PPLARANCF OF THE ] APILLA
The entrance of the panereatic duct 13 prouimal to 1 rounded swelling at the ter
mination for the Tile duet Onfices for the common Inle duct an | pancreatic duet
sre sdentified at the apex aof the pipilla sithun the duodenum

F16 9 ToveITininAL SECTION THROUGH THE Parinta
The 1ncreased stze of the common duct at the papilla 15 due to thiek ( pluneter)
t1 ue In the papilla the lumens for common bile and pancreatie ducts decrea e 1n
diameter An ampulla (ora diatation in the duct Jumen) 13 uncommon (> per eent)
although normal
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aseragmg 14 em m length At sts wadest avis the dsameter of the ppdhs
ranges from 3 2 to 192 mm , meraging, 68 mm (table 3)

The temeduodenal coure of the common hile duet 13 trampipifiary i
general the duct, through this tegion, travceses a flattened 'S shaped
route which curves on more than one anis {fig 10} The common ik duet
cnters the duoden  will it somenhst foes than 1 H-degree angle 43
prsses throngh the musenfar I of the duodannlw il there 1sadons cune
which paraflels the lonmtudm v of the duodond canal At the termun
tion the avis of the duct turns agam to empty mto the duodenum at ne uh

a nght angle tfig 13) ;
The greatet decrease w dimeter pecars m th provima) thard of the
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Clo e ob crvation of the duct lining reveals a<harp ifferenc between
the extraduodonal snd transduodont sopments of the common le duct

Ihe translucont mtimal mombrane of the ostrducsdand common bile
duct 1~ pock marked with 1hout threc to four onfices per squarc ccnbimeter
However m the payllan portion, longatudimal or oblique stene and ploits
art found T most <peermens (9 per cont) folds and reduplic thons arc veen
which look ke vilvules (g 12) Lhesc are 2to tmm long 1 to 2mm
Inghand less than 1 mm o thiekness: They arearcgular inaxis and direction
1he edges of one fold mas merge with the midportion or edge of another
Many emall folds Can appear within a hager eusp The are of the yvalvule
may pont i eather hepatic or duodenil direction On microscopy museular
and hbrous tisues are found (vtending from the wall of the duct mn the
valwule (Sterling)

On vy the avenge length of the tran duodenal regment of the duct
13 14 mm The lumen of the common bile duct decrewses mn diameter as it
cros cx the duodennl wall Its wides have a double  coneavity  or scallop
mg which gives the lumen the appernce of o funnel  1he duet finally
tcrmunates as a thin filamentous canal, the onfice of which measures ap
proumately 2 mm m diameter (fig 13)

D The Comman Channdl for Bile and Pancreatic Ducts

Lhere has been much controversy concerming the madence character
sigmfietnce and function of the common ehannel for the common bile and
pancreatie duets termunations Over 1200 <pecsmens reported by 13 1n
vestigators varied between 11 and 80 per cent 1n the incidence of separate
ortfices for the common nle and pancreatic duets (table 4)

To clanfy this problem <pecial studies were completed without damag
mg the papilly Studies were done on transparent specymens after injection
of radto-opaque and colored dye This study has been very illuminating

Separate ornfices for both common and pancreatie ducts ire observed
37 7 per cent In 3 per cent only the common bile duct traser<es the papilla
of Vater In the e ca es the pancreatic duct 13 atrophied and the panereas
cmpties only through the accessory pancreatic duet Thus 1 41 per cent
there 13 no possible mtermingling of pancreatic and bihary tracts (fig 14)

surrounded by circular muscle Peripherally musele bundles are enclosing the 1n
dividual duet cireular mu eles

T Distal papilla approvimately 3 mm from the termmation The ducts are ep
arated by a thin fibro muscular septum

F T of papilla app y 05 mm from the termuination of the
duets in the duodenum Duodenal mucosa 1s penetrated by orifices for the common
bile and pancreatic ducts At this level the septum between the tno ducts 13 com
posed of the ducts walls
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4 Thotograph of common tule duct after longitudinal sncisson through the pt
pitla & ruler paralicls the tale duet A probe pa s¢s 1nto pancre tie duct through s
channel common to both ducts for2mm The wall of the extraduodenal tale duct «
thunner and sta lumen much wider than the tean duodenal (pars anfeatinalia} xegment
The mucos of the extra duodrnal duct 14 smooth exeept for stippting produce 1)
plandutsr onfices The trinsdnodenal tnle duct mucosy 14 reduplicated sn valiules
arc geon In ot 5 digram of the photograph

B stologie section through a valvale reveals £it rous and musenhir fane to
gether with glandular and epithelial structures

38
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Fra 13 1axs INTESTINALIS

Upper Radiograph of cadaver study after mjection of diedrast® into common bile
duct

Lower Subsequent radiograph taken after additional injection of liprodol 1nto
pancreatic duct Multiple pancreatic ducts onifices may be observed mn this case

o |

Tio 13—Conlinued

Diagram of pars intestanalis to indicate 1ta curving funnel lthe lumen with at least
three changes 1n direction
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Tante 4 Dissgeron Rrponts oF Omirnes ror Cotwan Bree wo
Paneresrie Duers

o— S | TR | P

Bafdwin (1911} a0 20 | ”»
Belou (1915) 50 27 5
Cameron, \ohle (1524) 100 26 K
Dardinshs (1936) 100 51 51
Howard (1947} 150 N x
Hozapfel (1930) 50 0 9
Teotulle N\attan (1598) 21 15 ki
Mann Grordano (1933) 200 62 31
Ope (1903) o n 11
Rewnhoff Pachrell (1940) 250 T 2
Ruge (100S) 43 1 R0
“chirmer (1893) EtS 22 H
“terling (1918) 50 a2 61

Toatals 1252 { 39 , kall

A common channel is present between the ternunations of the commaon
bile and pancreatic ducts i 59 per cent In 44 3 per cont a common thannd
15 1a the distal thid of the papilla (fig 1)) In 13 1 per cent the commott
channel for the common bile and pnercatie duets traveres half of the
papilla of Vater {fig 16} In onls 16 per cent docs the common hannel
cross uearly the entire papilia of Vater (fig 17) 1t 1y poswible for reflus or
regurgitation betneen pinereatic enrymes and bile to oceur only m 1>
per cent from the anatomucal pomt of view

The largest group {44 per eent) 1s composed of thoe n which a <mall
common channel 18 formed between the common e and pancratc ducts
chistal to the spluneter museles of the pymlla of Y ater The ayverage fength
of the common channel 13 03 em 1t 15 difhoult to dstinguish this common
rhanne! from overlying duodenal mucous membrane Under come cireum
stances any of this group of speaimens mught be constdered as having enher
4 amgle ortfice or two openings deprnding upon the charaeter of the mter
duet o ceptum

In 66 per cent the common bile and panercatic ducts merge to form &
common channel from 0 1 1008 ¢m i fength Howuver, 1n these specimens
the average length of the common channel s 04 (m as compared 10
the average length of the papiilrof 1 L em (table )

It s found that m 75 per cont the common chanue) traverses only thy
distal third of the papfla In 22 per cent the common (hnned 14 m the e
tal tno-thirds of the papalls Inonly 3 pur cent does the common ehanmd
occupy more than two-thirds of the paniiy
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T here are il vanations in the diameters of the orifices for common
Il duct pmeroitsc duet and the common chaned The dinmcters of the
otifices Fnge from 00r to ¢ 2 cm Fhe smallest average dimeter in the
pwncreatic duet 19 001 am - The common Wle duet avermge onfice 18 013

X

116 14 Sr1axaTe Oritiers (41 Per CEnT)
The papilla has two separate onfices Sphancter ti sue 13 umformly distributed

around both panereatic and common Inlc duct  decrea ng at the termination of the
ducts

bigures 14 15 16 and 17 are line driwangs of trinsparent injected specimens of the
prpllaof Vater The common tnle and paneretic ductsare tllnstrated in their cour es
through the piyplla and 1n relation to the duodenal wall in the four normal ty pes of
duets terminations CBD common bule duct 1D panereatic duet CC common
channel fined nrea duodennl wall curved line area panereas cro s hatehed arca
papiia (sphuneter muscles) (Courtesy of Surg Cynec € Obst )

«m The average diameter of the onfice for the common channel 15 017 cm
Ihe diameter of the onifice for the common channel 15 greater than the
diameter of the onfices for eithcr the eommon ile or pancreatic ducts

It 1 found ta be just as common for a shght dilitation to oecur mn the
cour~e of the common Inle or panereatie ducts as m the route of the com
mon channel \n are of dilatation may be present at a turn i the bile or
pancreatic duet ass or within the papilla where sphineter muscle distribu
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ton s altered  These dilated areas are shght ns comp ired to the length and
breadthof the pails and 1ts contaned duets An actunl “ampull v withiy
the pipuly of Vater 15 rare and unusnal but not abnormal, per <e

[hie duodenal wall hintus for the entranee of the common bile duct 15 #
the postcromedial aspect adjacent to the heid of the pinereas and m a
segment of the duodenal wall wlueh 1 between the two vascular aracdes
Thus ~pice 18 not covered by pertoneum although areolar tissue and pin

C16 15 Cowuoy Citanwet 1N IRetat fnimo ob Pasnina (11 Uen Cent}
There 13 a single ontfice The pumiliry mu ele tissue 13 well developed The duets
dinmeters rapudly deererse The ducts are parallel through at least two thurds of
their trans papullary courses The avsof cachduet1ea it shaped eurve Atabout
the junction of mddlc and distal thieds of the papdls the common tule duct turne
at o nght angle to enter with the pereane ducet, inta n shallow rommon chaunel
The common rhannel may van from 01 ta 06 em an length

creatie ¢ipeule are immediatedy contiguons §hus oy mthe duodenst
wall 15 assoanted with n spht m the longudmal and ewentar duodensl
muscular ceats Ocersionally fibers from thewe muscular coits are adberent
to the papithh

The papiln and the ndycent sleese of tisue bas o range of movement
whuch normaity 1w Lor 2am It 1~ not ghwormat for mevemint of the 3
pibla to oecur to the oppasite duodcnal wall Normal mobality wndet probe
udaned e oceur for proater than 3 em

The prpth oceasionalls oan be palpated 3l pre ence of o probe ml'
cathuter i the avtraduodenal commen bafe duct propcts the panils forsare
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Fic 16 Couxon CiansEL Turotenr Distar Hacr or tue Parica
{13 1ea Crnr)
There19a ingle onfice at 1ts apex At the entrance of pancreatic and common bile
ductanto the papilla their lumens decrea o Toward the middle of the pamlla the
ducts merge and there 13 3 widenming 1n the diameter of the common channel

Fic 17 Coaon CHANNEL THROLCH Most of THE Paritra (2 PEr CuvT)

‘The common channel for pancreatic and common bile ducts traverses more than
half of the papilla ‘The papilla 1s comeal and firm w2th a single onfice There 13 well
developed muscle 1n the proximal half of the papilla There 1s 2 gradual decrease in
the diameter of the common bile duct 831t erosses the proximal portion of the papilla
The pancreatic duct decrea es in diameter The pancreztic duct yowns the common
bile duct at the junction of the proximal and middle thirds of the pamlla to form o
common channel The dilatation present at the common channel 13 an  ampulla
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TaBLE & RELATION 01 Coumon Cirasyir To Parrita

Length of Common Chanael Length of Pgg la ";!:g:“ {_‘“"cl;;ﬂ:x lbh\nn
m mm mn
12 32 20
16 143 127
20 11o LY
24 13§ mi
25 16 9 144
32 159 27
36 7 91
40 141 103
10 159 15
10 82 H2
48 159 i1
16 destroyed by dis cction
64 159 95
G4 150 95
64 159 95
64 159 125
G4 189 120
84 54 0
14 M4 101

\verage

and permits some accuracy 1 localization of the papitia Howeser, locl
rzation of the papilla by this method should be considered to be at Jeast
2 em too short
In summary (table 6) the following facts arc asailible regardmg the
anatomy of the choledochus and its paplia of Vater
1 The common Infe duct pursies a constantly curs g course
2 The termmmation of the common bile duct i ats transduedenal <
ment as the papilla of Vater
a 15 lihe & funnel i that its lumen ripadly decre 1ses 1 size (and ratt
of flow proportionately mnere1s¢s)
b curves through a three dimensional routc frequentls antertwining
with the pancreatic duct
¢ umtes with the pwcrcitie duct to form an anitomic ‘common
channed 50 to 60 per cont of casey
3 A common chnndd which truserses Joss than one hlf to two thirds of
the pallvof Vater docs not ro Uiy permut mterductal reffus bec ¢ of
the anatomuc (di position of the sphincter mas o< Lhus o phy seologie
common cianned  Custs ondy i approumatels o per ent of s
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Tantr 6 StoarrionT Measunpursts oF Tir B Deers

Diameter of cxtrvduodens] eommon Inle duet

ledian 0
werge 05
Iength of pipills
Medin 1 )
\verage 149
Widest thiekne « of wall of pamila
Median 06
\verage 067
Leugth of tean papallany cominon tule duct
\ledian 2
\verge 12
I ength of tran papillary pancreatie duct
Median 10
A\vernge 087
Iiameter—anfice of the common lnle duct
\ledian o1
\verage 012
Diameter—onfice of the pancreatic duet
\Median o1
\verage 00
IDiameter—ontfice of the common channel for the common bile and panereatie
ducts
\Median 01
\verage o

F The Duedenum

The duodenum has four anatomical divisions between the pylorus and
the duodenojejunal flexure It 15 25 to 30 em long and 1 general has a
C shape with an elongated lower imb The pancreas 1s wedged within the
comexty of the ‘C

Except for its termmal <cieral centtmeters the duodenum lies at the
upper nght supramesocolie section of the pertoneal cavity Except for the
first portion the antenor wall of the descending limb and the termrnal
several centimeters the duodenum 15 retroperitoneal

The cap or first portion of the duodenum 19 intraperitoneal It passes
right posteroecramad from the pylorus between the approumate level of
the first or recond Jumbar vertebra It 15 mobile

The duodenum curves comvesly between the cap and the descending
hmb This second disision of the duodenum 15 posterior to the plane of the
hepatoduodenal lizament and antenior to the hilum of the night hidney
Posteriorly the duodenum at this area 1s extrapentoneal Extensions from
the hepatic flexure and ascending colon convert the terminus of the de
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scending duodenum and its consequent course as third or transs(ree portion
to an extrapentoneal location

The medial and postenor aspeets of the descending duodenum caress the
pancreas and the terminal portion of the extraduodenal common bile duct
Penetrating the double vascular arcade along the posterior mediil aspect
of the duodenum through = hiatus i the duodenal wall are both common
bile and pancreatie duets which jom through the papilla of Vater to emptsy
within the duodenum \n accessory pancreatic duet enters similarly come
several centimeters supertorls to the papilla of Y ater Smaller pancreatic
ducts also empty m the descending duodenum  Fhis himb 1s fixed m position
by its pentoneal reflection The peritoneal reflection 15 fused together with
that of the head of the panercas to the posterior parietal perstoncum Van
ations 1n 1ts fusion to the postenor abdominal wall modify the mobnlits
The duodenum 1s also suspended by means of the hepatic pedicle (hepato-
gastnie and hepatoduodenal hgaments) and its contamed bile duct and
portal vemn Pernxascular fibroarcolar tissues accompanying the p inereatico-
duodenal areades also assist in fixation of the deseending duodenum

The third or transyverse division of the duodenum runs honzontally and
slightly upward across the ureter, inferior venn cava and vertebral column
It turns antenorly and candad at the level of the second or third left lum
bar transyerse process The transt erse duodenum 1s postertor to {from night
to left) the mferior aspect of pncreatic head the mferior pancreaticodu
odenal artery the supenor mesentenc \ew and artery and the root of the
mesentery to the jejunum

The fourth dis1s10n of the duodenum 1s to the left of the vertebral column
It curves around the left side of the root of the transyerse colon mesentery
‘There are superior and inferior folds of peritoneal reflections at the junction
of duodenum and jeyunum The pentoneal reflections (nght left and su
perior) to the diaphragmatic crus and the posterior abxlominal wall com
pose the hgament of Treitz

“The blood supply to the duodenum 18 provided by the superior and 1
ferior panereaticoduodenal artenes and the gastroduodenal artery (M0
chels) These are i the form of arcades, ventral and dorsal to the head of
the pancreas  There 13 only one collaternl marginal areade  Anastomosts
adjacent to the duodenal wall and an mconsistent mtramural plesus i
present Vems which accompany the artenes drun into the superior mesen
terie, hienal and anterior and postertor pancreaticoduodcnal Innervation
15 profuce from the celiae gangha

F The Pancreas

The pancreas anses from the pnmitne gut below the stomach at the
level of the hepatic pnmordial bud (fig 18) A ventril (lement arises from
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e 1N Do iass or 0€ Hoaas Pasondato Intane Stersst s tue
Purrya (ArmiR ARLY)
A Smm embrio retation hups ate cepee ented between the duodenum the dor
ral and ventral panereas to the bihary hepatie duct
B Inthe 12 to 16 mm stage dorsal snd ventral panereatic buds coale ce Intra
paacrettic duct arhonzations niergy

the hepatic bud The dorsal pouch anses from the duodenum The ventral
and doral cogments merge Cephialie portions of thehead thenech body
and tmi of the pancreas anse from the doral sntage The candal portion of
1he head and unonate process mygrate dorsally to fuse with the doreat
segment

The man pancreatie ductanses from the ventral dn erticulum asa cecond
ary outpouching of the hepatie primordium It 15 contiguous to the com
mon bile duct The duct of the doral ¢mbryome element becomes the ac
cessory pancreatic duet (Santarim) and empties directly into the duodenum
This duct mas femain patent as a tpbutary of the man panereatic duct
(fig 18b)

The panereas i carly embryome deselopment consists of arbonzing
tubules As growth by progressine duct division continues some of the
cellular elements differentiate to form acinar and wslet t1 sue The<e cpecial
1zed cellular structures alnays develop m relationbop 1o durtal dements
although the duets within the islet hecome 1mpen ious

‘The panereas 55 4 <oft clongated sellowish pink fobulated glandular
structure extendmg {rom the concasity of the duodenum to the hilum of the

pleen The pancreas consi<ts of 2 head nech body and tad The head and
nech merge mto an uncrmate process The body of the pancress 13 a tn
angular prism wiich tapers to a {lat oval a<t erosses vertebrae towards the
supenor 2 pect of the left hidney and then thins out to approach the hilum
of the epleen The head and uncinate process 13 molded to the conveuty
of the duodenum and pylorus The inferior border of the gland to the nght
13 notched by the superior me<enteric and portal vems The postenor sur
face of the head 1s sl o 1n spposition with the mfenor vena cava the nght
ovanan (or spcrmatic vemn) the nght rensl vessels and the aorta
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The antertor surface of the panereas 1s covered by the transy ere meeo-
colon and/or the first portion of the transver-c colon It 1 also covcred by
posterior panietal puntoncal reflections nd multiple <epta to the postenor
wall of the stomach

The posterior surface of the pancreas crosses the aorts over the superior
mesentene arters and the left renal pedicle  The spleme vem 1s postero-
superior to the pancreas 1he splenc arters 15 usually on the supenor
border of the distal part of the pancreas These vessels mny be duplicated

There arc onc principal and one large acceswory pancreatie duets 1he
mam duet (Wirsung) extends throughout the central portion of the taul and
body through the nech, and pasces obhiquely downw ird Pancreatic tissueis
closely adherant as it jons with the common bile duct to enter the papihy
of Later nud to termunate withw the duedenum  Lhe other duct (Sautorim)
1s usually a lateril branch of the duct of Wirsung It may be scparated
and drain the head and supenor portion of the pancreas The pomnt of
emergence for this duct may be 1t anywhere from 1 to 4 em provimal to
the papilla of Vater There s usuaily found 1 conjunetion with its entrmee
to the duodenum a thickening or papilln which Iike the papile of Vater
enters the duodenum through a small liatus 1n oblique fashion In about
3 per cent of ¢ 1ses the duct of Wirvung 1s atrophied and the entire externi!
ecretion of the pancreas enters the duodenum through the minor pymlh
for the duct of Santonim

G Blood Supply
1 Biliary Treaet

The blood supply of the bilinry tract 1s gencrous and follows a pattern
simmlar to the intestines The commeon hepatic artery proper (not the hep
atic artery) 15 the major source  The most frequent artertes supplying the
tract are {8) po-terior superior panereticoduodenal (100 per ecnt) (b)
night hepatic artery (84 per cent) () postenor inferior panereaticoduade
nal (56 per cent) (d) nght gastrc (34 per eent), () hepatie artery (10 per
cent) (f) antenor mferior pancreaticaduodenal arters (32 per cnt), (4]
eystic artery (28 per cent) (h) supraduodenal artery (24 per cent) and
(1) supenor pancreaticoduodenal artery (24 per cont) Baaically these ses
«Is are branches of the common hepati trunk (common hepatic artery
proper)  \s 2 rare anomaly this comon hepatic (proper) artery tritph
abeent and the hepitic artery or the right hepatic artery will an e from the
ccline ans or from the supersor mesenterte artery The dosest ves of ruppliey
portions or 4l of the aliary tract

1 rom the common hiepatie trunk {proper) there an es the hepatie arters
and the gistrodumlenal arters Trom the hopatic arteary there an es the
night gastrie artery, the left and nght hepstie arteries From the ga tro
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dundenal arters arc derved the antenor and postenor panereatieoduodenal
artenes Fhe supradusdenal artery (Wilkie Michels) may an ¢ from the
gaetroduaden sl arters may e duplic ited or may an ¢ from other source

The hepritie arters m over 90 per cent branches into nght and left hepatic
arteres  Addittonal hepatie arteries (right and left) are preent normally in
approxtmately 20 per cent Lhese an e from the supcnor mesenterie artens
the cohine axs and the evetic artery

The hepatie artenes an normalh medid snferior and postertor to the
tile duets The terminal branches of the left hepatic arten are to the Jeft
of the ducts thowe of the nght hepatie are to the nght of the a< ociated
ducets 1he nght snd 1cft hepatie arteries divade before entenng the nlum
Lach hepatie artery mav entcr the Inver as two branches (25 per cent)
three hranches (10 per ecent) and four five or no smmediate branches
(30 per cent)  Abnormal situations pertain in about » per cent

It 13 normal for the nght and left hepatie artenes to end branches to
the opposite Iiser lobe m from 10 to 30 percent of cases

The portal vemn 15 a single trunk throughout the entire hepatoduodenal
hgament [t onginates beneath the pancreas Iner branches do not ramifs
until wathin the bilum  Occasional small trunks from vems surrounding
the common tile duct i ert at the supenior or infenor aspects of the hepatie
pedicle

1 enous return from the common bile duct ramaifies by the concomutant
venous arcades accompanying the branches from the hepatic artern These
venous collaterals empty into the splenie vern In about 20 per cent of
cases certain venous tributanes join the superior me<enteric vemn Free
intrahepatic communications have been observed between portal and hep
atic vemns There have been no primary anastomones ohseried between the
hepatie artery and portal vemn or between the hepatie artery and hepatie
semn

The liver 15 dratned by two major hepatic vems which enter the inferior
vena cava beneath the diaphragm In about 1o per cent of ea e the hepatic
vems enter the vena cava through the nght duaphragmatic (rus [he-e
vems are 2 em long are from 13 to 20 em wide and u-ually empty
separately into the cava although they are in juxtaposition In about 30
per cent of cases the nght and left hepatic vemns fu e into 2 Lingle trunk
o valies have been obseried 1 the hepatie veins

The gallbladder 15 supplied by the cystie artery u ually derved from the
hepatic or night hepatic artery 1he arter 13 anterior to the common (or
nght hepatic) duct and supertor to the cvetie duet It may be paired It
may be immedintels adjacent to the ¢vetic duct or <eparated from it by
15 ¢m The cystic vein 15 doubled and a branch v ually accompanmies the
artery and the duct (fig 20)
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2 Pancreas
a treerial

Artenal blood supply to the panerens s decnved from the superor mesen
terie artery and branches of the celine ans The superior and nferior pan
creatic arteries ongmate from the superior mesentcrie artery , the anteror,
superior, mferior and postenior pancreaticoduodenal arteres are demned
from the gastroduodenal and/or the superior mesenterie arteries

The superior pancreatic artery may arise from the splente artery 1t may
came from any branch of the ecebae avis and oceasionallv from the aus
itself  The artery supplies the <upenor border of the neck, body and tail
of the panereas

The mfenor pancreatic artery wusually arses from the superior mesen
terie artery It may ongmate directly from the supertor panercatic artery,
may be dupheated or mav anse from the gastro-epiploie anastomoss It
supphes the mfenor border of the neck, body and tail of the pancreas

The postenior superior pancreatiocoduodenal artery anses from the gas
troduadenal artery It may supply the anterior aspect of the common Iale
duct It 1s the lateral arcade to the duodenal loop and sends multiple
branehes to the head of the pancreas the papilla of Vater and theduodenum
Tt s usually pured with the anterior arfers

The antcnor superior  pwercatiocoduodenal artery s the termmnad
branch of the gastroduedenal artery It enters the duodenal sweep just
past the bulb and sends branches wfertorly and medially to the left half of
the arcade (Muchels) Tt 1s Jocated between the pinercas and the duodenum
on the left (medinl) surface and supphies the antertor aspect of the hed of
the pancreas

The anterior and posterior mferior pancreaticaduodenal artcries are
branehes of the supenor mesenterie artery and its jequn sl branch In shout
30 per cent of cises one or another of thewe arteries may be derved from
the celine artery These vessels cupply the intestina] tract primaniy and
nsuaily are a sigle areade from the transs e duodenum to the first jejunal
loop \nastomows through these vessels parmits trans cction of duodenum
and panereas at almost ans ¢Jlected point

There are additional artenies ta the pancra1s which anse directhy from
the splemc artery

b ¥ enous

1he venons deamage of the panercw and duodonum togther wath that
for the adjiecnt common ble duct cnters the portaf sem by mo s of the
gpleme sun - the supenor or mfenor mesentenie vems The hoad and nech
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of the pnerens gencrally drn into the supcnor mesentcne ven [hie body
and tatd of the pinereas drmn supcrorhy into the splenie vemand nfenorly
to the mferor mesentenc vem

The antinor supertor panercbieoduodinal som drains the antenor su
penor panereatic head It joms larger tubutanes from the adjacent stomach
and duodamum to cnter the superior mesentenc vemn

‘1 he antenor inferor pancreaticoduodanal vemn druns the unemate proc
ess and adjacent head and neck of the panereas It jouns larger tnbutares
from the termmal duodenum and jejunum to enter the superior mesentene
e

1l postenior supcnior and nfaior pancreaticoduodenal vems are be
bind (supenor) and below (anterior) the common bile duet They dramn the
head of the panereas and the distal <egment of the common bile duct in
cluding the papilla of Vater Theee paired ves<els may join the portal vemn
at the junction of splenie and superior me<entence vemns Otherwy e, they
empty epirately nto the portal vem (postero-lateral) or superor mesen
teric sans In some ca. e (23 per cent) these vessels dram into the <plenmie
and inferior pancruatie veins

‘The wfenior pancreatic vemn 1s found along the posterior mfenior border
of the body and tail of the pancrcas It usually drains into the supenior
mesentene vem and may have collateral branehings to the infenor mesen
tenc vein

The spleme vemn along the supenor border of the pancreas dramns the
greater portion of 1ts body and tail through numerous short tnbutaries

The portal sy<tem 13 intimately related to the body and neck of the
panercas The portal vein 1s formed by the junction of spleme and superior
mesentenic veins beneath (postenor to) the neck of the pancrcas The <u
penior mesenteric vein 13 usually formed from trunhks paralleling the su
perior mesenterte artery There are usually no branches ito the portal ven
between the superior aspect of the pancreas and the ner hilum except
occasionally for one of the po. tenior pancreaticoduodenal veins

T 1vmphatie Deunage of the Bihary Tract (Fig 19)

T'ymphatic dramage from the pancreato-bahary hepatic tissues eventu
ally reaches the usterna chyli Between the renal seins and the hepatic
vems are 1) the aortie glands which drain the hidney and adjacent area,
posterior abdominal wall and pentoneal cavity 2) the preaortic glands
which surround the celiac anis 3) the caval or lateral aortic glands at the
entrance of the hepatic vens wiich drain a great portion of the liver—(a)
mfenior group gallbladder common bile duct head of pancreas, (b)
supertor group hepatic ducts and liver 4) the supenor mesentenc glands
and 5} the pancreatico henal glands which dran the duodenum and pan
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erc 1 from pylorus ncel, bods ind tarl of the supenor and mfenor paneres
and spleen

I'ymphatic chinnels may commumente with the mtereostal groups
superiarly, and with the hy pogstne or fumb e giands, ifenoris

Fro 19 1 yarmarie Dranvact rrout Faners aro Butany Trrer
1 cvstic duct common duct nodes $ hepatic artery nodes € spleme arters
node D gastrosplemec and oments) nodes 1 infenor panereatie nodes F, meso
calic nodes G {grerter) oment il nodes 1 qorte nodes ¥ e terma el J panert
atic hend node K prorortic nodes

I Tancrvation of the Biery Teiet

T atrnve nenves anter the Iner through the hepatodunden il hpament,
extend mto the mtcrdobar and nterlobulir septa among branches of the
hepatie arters portal van and Inle dacts $he hopatie duds reaone
branchies from the antenior bepane plosus ind from the evshie duct phoas
Iner tobules hue vt afforent neeves unms i ted e cliricter
which follow the Blood vesseds The bale eamabiouh and eaprlbines have oo
<moath mu e md o nerves bave been dentfied



AN ATOMY 43

Sympathetic and p iy mpathetie nerve fibers are derved from the celiae
plesus to form antenor and posterior plesuses at the hepatie pedicle There
are finve myjor mtercommunicting norve ploxuses 1) surrounding the
hepatse arters and ats bmnches 2) surrounding the bepatic vem and 1its
venules 3) surroundmg the portal vom and s ranihcations 4) surrounding,
the itralobular ducts and 5) surrounding the mterlobular ducts and major
Inle ducts

1he anterior hepatic plawus follows the fiepatic artery and its branches
The antertor hiepatic plivus ongmates on the antcrior hepatie ducts and
<ends branches to the medial <upenor sutface of the galiblidder as the
medial choleey tie nerve The postenor plesus 1s found along the portal
vem and common bile duet  The postenor plexus <ends branches 1s the
lateral cholecystic nerve to the lateral surface of the common and cystic
ducts and to the lateral and wfenior <utfaces of the gallbladder

The gallbladder has subserosal ntramuscular and submucosal ganghon
cdls wineh form plexu s within each of these lavers The common bile duct
has sub ero<al as well as mtramuscular ganghon cells The common hile
duet 1+ completely surrounded by a ddicate network of nerve fibers

\oore has demonstrated experimentally that pam fibers «upply the bih
ary trct along with the hepitie artery blood supply Stimulation of sym
pathetic fibers produces epigastric patn Vagus simulation usually mduces
indigestion dv pepua and somiting

Bilateral 1agotomy produces 4 decrea ¢ in myehnated fibers without
affecting the sympathetic nerv e distribution Extirpation of the cehae gan
gha bilaterally will eliminate all sympthetic innersation In order to de
nervate the gillbladder and ducts tt 13 necessary to do a bilateral vagotoms
and a hilateral ccline ganghonectorny  Even under such eircumstances
nerie fibers reach the billary tract via phreme components which reach
the hver through the hepatic vans and peritoneal reflections

J Anomalies (ef Chapter 1)

Biliwry tract anomahies are reported frequently  This does not indicate
that they are common In fact all evidence available at present 15 that
bilary tract anomalies are no more frequent than those in the genito-
urinary tract There are the same proportion of anomalous renal vessels
or malpo ed urcters and exstrophies of the bladder as abnormalities of the
hepatie vessels deformuty of the common bile duet and a doubled or bn
partate gallbladder

Certun crrors m maturation deficiences 1n structure multiphaties or
atresias may be anomalous  Anomalies have been reported i all portions
of the hepato-pancreato-biliary tract
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1 Anomalies of the Liver

1 absence (incompatible with hife)

b partial agenesis (atrophy of either lobe)

reduplication

d transposition {situs myersus)

¢ associated with right diaphragmatic herm (congemtal)

3

[

Anomalies m the Biliary Ducts (excluding the gallbladder and the
papilla of Vater)

a atresia of bile ducts, located
(1) mtralobar
(2} at the hilum
(3) right or left hepatic
(4) common hepatic
(5) common bile duct
(b) transduodenal duet
(7) segmental

b choledochal eyst
(1) mntrahepatic
(2) replaemg hepatic duct
(3) replacig aberrant hepatie duct
(4) representing reduplication of common hile duct
(5) within the bile duct
¢ stricture
(1) at porta hepatis mnols g Junction of nght and left hepatie ducts
(2) of common hepatie duct
(3) of common bile duct at area of union between cystie and common
hepatie ducts
(4) segmental
d accessory hepatic duct (usually on the nght)

(1) posterior to ¢y site artery
(2) pured and parallel to common bile and hepatic duct
(a) emptying into common le duct
(b} empts ing imto <epirate paplla
(3) pared for short distance
(n) surrounding right hepatie artery
{b) surrounding eystic artery
{4) entenng cyvstic duct
(5) entering gallbldder
(6) entering junction between cvatic diret and common hepatic duct
(7) entering common hepate duct distal to umon of nght aml I It
hepatic ducts (fig 20}
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« abwormil termintion of hepatie duet (n nlls on the nght)
(1) nght heopatie duct jons evetse duct and contmues prrlid to the
teft hepatie duct these reported as mergimg just prior to papilla
(fig 2D
(2) night hepatic duet termmates i g dlibjadder

)

Fre 20 (left) ANoaLy oF BiLiary Ducrs

\ccessory nght hepatic duct joins the common hepstic duct (c h d ) distal to the
bifureation for right and left hepatic ducts
Fic 21 (center) ANouaLt o Bruary Drers
Acce sory (nght) hepatic duct (a hd) joins the eystic duct which then joins the
common hepatic duct (¢ hd ) to form the common hije duct {cbd)
F1e 2% (rtght) Anovary oF Biuary Drers

Cy stic dutet Joins the night hepatie duct proximal to 1ts umon with the left hepatic
duct By definition the common hepatse duct 13 ab ent 1n this ca ¢ and the tso he
patie ducts directly form the common bile duet

(3) nght hepatic duct origmating at bifurcation of the common
hepatie duet stops i the night lobe of the liver just adjacent to
the gallbladder bed

f common hepatic duct

(1) absent by defimtion (fig 22) because cystic duct terminates
(a) mto night hepatic duct
{b) mto left hepatic duct
{(¢) nto stomach
(d) mto duodenum
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{2) reduphication
(1) evstic duct morges with nght hopatie duet the kit hepatue
duet and the nght mav jom st proumal to the patha
there may be tno pipidhie
(b) ascocrted wath reduphction of Lattbidder md duphication
of ()<t duct
(3) septam
(1) partial
(b) complete
eystic duet
{1} abrent (chalecy~tacholedachal fistula)
(2) duplicated
(3) abnormal termmanon (nght or left hepi stomach or duo
denum)
{4) atresia
() erratic terminus
(a} anterior
(b} posterior to left of common byle duct.
(¢} posterior to nght of common bile duct (g 23)

k2l

3 Anomalies of the Gaitbladdur
1 abeente (fess than one per 1000)
b duphcation (less than one per 4000)
(1) with double ¢y stic duct

2 8
Fre 2 ¥ arane Trusanos 1o Crstie Doey

4 On the snteriar «urfsce of the cammon duct .
B Po tenorly to enter the foft wide of the common duct (cf Tie 42 B
( Antenorly to enter the Jeft side of the ecmmon duct
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7 Anomahies of the Papalla of Sater

4 ageness, atremin
b duplcation ssociated with duplic ition of the Common nle duct
¢ mudposition
{1} m stomach
(2) mto pancreatic duct with pancreas
d atresia of pancreatie duet (fibrous or abrence)
¢ duerticula of ather or both ducts withm the papaia
f mtrapapitary choledochal pwcreatic duct fistale {fir, 1)
g ssoctated wath dierticulum of duodenum

8 Anomabes of the Duodenum

4 persistent ventral mesentery

b obstructive ¢t stogastracohic bind (complete or partind)
¢ stenosis

d atresia

¢ dunerticulr

f reduphieation

g stocture {or mtraduminad septa)

B (y~tie degeneration

Anomalies of the Pancrens

-

=

atren

ageness

¢ heteratopia throughout astromiestinal traet
d cysts

annular pincre

fulure of fucion

&

-~
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PITYSIOLOGY

A Bide Flow
1 Ceneral

The common bile duct 12 a condut serving, to transport le from the
the fncr to the duodenum  flus ‘pipchine ancludes 2 surge chamber
represcited by the galibldder which permats both storige and availsinl
ity The common ile duct hasa nozzle atits tomn ttion which iere tees
the flow of hile to jct streim vddoaty  These concepts conform to hy
drwlic principles The base phv<iolopy of the common il duct pertams
to transportation  An additionl function 15 that the common bile duct
my Coticentrate bile particularhy 10 the ab nce of the gallbhdder

2 The Sphancter

‘The termination to the common ile duct 15 2 plancter Tts function 18
ndependent of adjacent or contyuous duadenal muscuiature Reactability
of the «phincter however 13 nfluenced by vanations in duodenal motiits
and tone 15 well as by changes i duoden il and intracholedochal pressures

Tt has been assumed that the spluneter of Oddr may 1) permt the fill
g of the palibladder 2) prevent regurgitation of mtestinil content mto
the nle duct 3) regulate the discharge of Wle into the duodenum and 4)
provide for erection of the papilla A fifth function proposed by Arclubald
v cgmental activty of the phincter to partition flow <electnvely to and
from the bile and pancreatie ducts Not 1l of these are proven

Ihie enters the duodcoum normally (Flman \[ann) at intervals of 114
to 21 hours and only m small amounts dunng fisting VMe\aster wnd T
man (1920) first dscated the primary mechanism for the expuluon of
hile Iny the galibldder to be 4 reeiproeal relationship with the sphimeter of
Oddi There are three factors (Bergh) m bile flow into the duodenum 1)
the tonus of the muscles wround the lower common duet 2) activity of the
gallbladder and 3) the pressure of ile ~ceretion at the time of the mgestion
of food M Master oheersed that bile flow oecurred as an intermittent gush
and hozoll and \echeles (1912) found the sphincter response to be mde
pendent of duedenal actiaty,
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prosure will narally mesare <phineter reastance The © vahues have been
obtamed m patients who have been operated on becau e of ihary tract
direase In addiion such patients have Id cholecystectomy and cho-
ledochostomy  hese undoubtediy affcct phsstologic respon ¢ of the duct
and its sphincter Turther factars to be conadered arc constant addition
of bile from the lnver as well asaty flow through the paypih

Normal ‘bie ind”” valucs i patients are tho ¢ obtamed 10 to 11 davs
postoperitinely 1f the patient 13 asymptomatic Normal sphincter resistance
12 between 9 and 23 em of sahine {Inle) Pressure greater than 12 to 15 em
of bile normally 13 required to open the sphuineter Oecawionalls normal
pressure may reach 35> em There are rhy thme rontractions of the papilla
observed eveny five or sin seconds which last one to two «econds The tone
of the pimita normally tares 1t 15 modified by () sccretory pressure of
the lner () state of the gallbladder wall, (¢) compression (fect from the
sphineter museles at the lower end of the duct and (d) back presure
from within the duodenum Ihere 13 no change whan vagus fibers are i
vided and sympathetic nerves around the hiepatic vessels arc intact

Major control of bile flow at the papilliis by the arcular musele of the
spluncter When this 13 cut there 15 no further control, all other effects
are neghgmble

Tam may be produced by dilatation of the extrduedenal common hile
duct or by pressure or other stimuli at the termiation of the duet These
may naugurate additional reflexes in the arterial blood supply In the
abnormal duct  distention pun  oceurs at normal presure levels In the
normal duct ‘distention pun may not oceur until the intraduetal pressure
or rate of flow 13 twice normal

t Factors Modifving Sphincter Rewstance

Changes of »to 10 mm mn intraductal pressure occur during respiration
Greater changes (1 5 em ) occur dunng coughing laughing vomiting asa
result of any temporary mcrease m the intra abdominal pressure and
following changes m body powtion Tyen without stimuli sphineter re
sistance may vary plus or minus 1 em of bile pressure

After a caleulus has been removed from the common hile duct an ar
ritable sphincter may persist for many weehs Irmtabilits presents ab
normal responses to pressure stimubt by the papllary muscle After con
tinuous external drunage of the common bile duet intability disappears
and the sphimneter mechamsm returns to normal

Tats (such as egg yolks or cream) permit relaxation of sphincter tonc
Thgh protain concentrates (or amino 1e1ds) ako do this Carbohy drates in
the duodenum or wntravenously sn high concentration hase no effect on
the spluncter Large volumes of water or flmd contaming eleetroly tes pass
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mg through the pslorus or retained in the duodenum hase no effect on the
~phincter

Drugs such as morphime codeine, Pantopon aud Dihwdid causd incres of
tone m the sphincter of Odds and as a rewuit sreater istraducta! presare
1> produced Tt takes ngher pressure nfter those drugs to overcome <phineter
tone Amy ! mitrite and nitroghs cern can deereree the tone of the sphincter
aud lower its rewistance to mtriduct il preswe \tropme Pprostag,mi
cptephrine ephedrime Demerol wnid cthy! alcohol have v arible effeets
an sphincter reliytion \agnesium sulfate i the duodenum will produce
trinsient sphinctar relvaation with an nntid merc ¢ m tone  Pheno-
barhit1l can reduce spluncter tone I'foc une, Pontocune and Nupere wme
applied focally will decrease the amount of pressure reqmred to open the
sphaneter Novocam and procame locally or mirnyvenously uanihy have no
cffect

Atropwie, papuverme caleum, Prostizmine or cffone mas permit the
spluneter to open more easily  Urecholine < provohe contrictiits of
the ~phanc ter which 15 overcome by Bentyl atropime and phenobarbital
The effects of curwre have not vet been fully determined There 1s marhed
i sduahization of responsc

5 Inctors Modifving Bie Ylaw

The effect of drugs en bile flow 16 cyalnited on the basi of amultancons
effect on the gallbladder on the sphunctcr of Oddy, on the common ile
duet and on the dusdenum Some drugs shimulate parasy mpathetie nerves
which contract the g lbldder and at the «ume time nerease fone of the
sphmeter of Oddi 1hese for (xample mclude acetylcholine, muscann
pilocarpine and physostigmine Other drugs simuitancously  relax the
galibladder and the sphineter These melude atropime Banthine, ceopols
mme ergotammne tartrite and caffune Atropime abolishes the tone of the
sphmeter of Oddr Tt may snerease sphncter actiaty when in combmation
waith epmephrme and endeme Nicotme mercises sphuncter and duotdonad
tone
Trequently morpline codeme ilaudid or Pant ipon normal dos it
e imes intrabiliany duet pressure up to 200 or 300 mm withmn vl
omutes These effects can be antonized Ty amy [aitntc or mtrogfyeenn
Lhe (ffect of more wed pros urc m the duodenum or i the nte duet pro-
duced Dy mrcotcs may not be affected v atropme alcohol «phedrne
cpmephrme Glaum chlonde papuenne phy oxtipmine acctvichohnd
riot wmnc 1rtete or caffanc

Bile salts u wally merC s hopatae bl tlow Simultancon i sllbtudder
tone and common duct splusictee actoaty deerer o Ysmn b oul
to the Tuwt that bile sslts (Mt o marked dilution an e Mogneum
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wif e Boworer O e werored Qow of normal hepatie tale but the gall
bladdcr 15 contracted and the spluncter open

6 Additional Mechamesms

There s o doe nsooation hetween phvacil chemical hormenl and
pharmacologic 1 «tmuh which affcet the phuncter mechanim at the ter
mmation of the common bile duct 1t 1s probable that sphancter relixation
15 cotnerdont with stirulus to nd contraction of the gallbladder

Bockus ponts out at It four tngrer pots 1) the junction of the
gubladder nfundibulum 2) the noek of the galibladder 3) the valves of
Hemster m the (yvstic duct and 4) sphincter mu cles at the termination of
the extraduodenyl commen hile duet These may act in unicon or independ
cutly

The gallbladder will empty efficientls 1t the presence of fat m the duo-
denum 1 e efficzent than fat but fully adequate a% a stimulus 15 meat and
1ts peptone proteins

Choleeystohimin  cxtracted from duodenal and jejunal mucesa 1s pro-
duced m response to the prc ence of dilute hydroehlone aad m the duo-
denum Its compo 1tion 13 unknown afthough 1t 1 <omewhat smtlar to
secretin Quantitative mer urcment 12 standardized 1s one dog, unit which
mtravenously icret ¢ mtracholecy stie pressure by 1 em Choleey stohmm
15 presant m blood i mcrersed concentrstion after 1 fatty mweal It has
not been identified m blood 1n the fasting state It can be mactnvated by a
substance ke o secretmase It 1y thought that the quantity of choleeys
tohtmn determines the duration and extent of gallbladder contraction

Primary stimull mav be referred to the biliary ducts and gallbladder
from within the bram stem by reflex from the gastromtestnal cardiac
plexus Emo 1on and esatement such as fright pam wnd anviety ean cause
mncreased sphincter resistance

The pcrception of food decrcases sphincter resistance Tating nereases
the sphineter resistance until & half to one hour after eating when the
resistance decreases agan Thrs comerdes with rate of flow through the
pylorus

Duning, sleep abdominal muscles are rdaxed Bile flow mto the duo
denum ss decreased Bile formation m the liner however continues There
forc the lack of stimuli to open the sphincter permits the galibladder to
fill and bile to be concentrated Thus also occurs during pregnancy

\lnor factors which may modify ile flow are (a) the elastic recoil of
the gallbladder (b) the flushing effect of hepatic bile flow producing a
siphonage (¢) the milhing effect of duodenal penistalus (d) changes
posture

\linizzi thought that permstalsis oceurs 1 the common bile duct which
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forces Inle from the hepatic duct into the galibladder He focls that acte
per-talsis m the common bile duet plus relnation 2t the wphandar permits
inle to enter the duodenum  Thys has not been obserscd by others

In wddition the contigmity of the panereatic duct and the pre ence of
secrctn phits cholecy stohimm may halt bile flow but mercse puacratie
duct flon bmee pancreatye flmd and bile both pass through the <ame
sphuneter, an mbilance may be mutually proyohed

The intraductal secretory pressure of the pinercas 1 vanable Mavimum
dashy pressures average about 430 mm Pancrcatic secretory pressure may
be considered the resultant of two mitragludular proccsses mamely, s
cretron and resorption A change i esther proeess may eduse & 3 aration
m the <ecretory pressure \o correlation enists between rte of seeretion
and maximum secretory pres.ure

7 Phyvewcal Prinerples of Fhind Flow

The fundamental faets in phywology of the common bile duct are (1)
the common bile duct acts 15 4 condut with 4 “surge chamber® i sts Iine
and 2 “nozzle” at its termmation (b} the ducts transmut fhud v vecordane
with base physical prineiples of hydrody nimtes

Tiow vclocity and pressures m the rommon duct ean he evaluated m
accordance with laws ot physies In deahing wath ‘Ausd flow’ and “veloety
changes vanations in movement and the charscter of pressure waves may
be measured !

Tlow through the common duct ts ‘unstcady * as opposed to “stewdy
When the distal end of the common duet 13 closed, the velocty of the hile

11 or example, 11 the common bile ditet the veloeity of the pressure wave can be
expre ed as {Dougherty)

“4/‘”74/—”’:

l+2:"

where a = veloety of flow
F o= 14 X 300000 I /3g foot for nater (bile)
g = aceelerition of grassts (24 fore forc )

= apeetfic waght o ths /ft

faquare root of } times g/w 14 from 2300 ta 4700 [t fuce )

& = diameter of duct (pipe)

# = hinear ten ile modulua of cln tieity i wall (I feq tnck)

1w thichnos of duct wall gnpe)
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flow through the duct 15 reduced to zero As long as hepatie exeretion of
bile contimtes there 19 fluetuation i pressure wlich resembles o “water
himmer” phenomenon 1he charcter of fluctuation depends upon the
actiaty of the gallbladder and upon the seerctory pressure of the Iner
bile

1Jutd pressurc increases as a comvex curve which tends to flatten Lhe
sphincter opens nstantly and closes slowly

When the sphuncter 15 closed adjacent bile 13 at rest even though fluid
19 st1ll entering the duct system at Gmitil) hepatic velority and pressure
Bile adjacent to the papilla 1 under mereasing pressure The ncreased
mtraductat pressure 15 exerted etreumferentially and 1s entirely mdependent
of the duet length The duet wall 1s stretehed

‘The terminal segment of the extraduodenal common bile duct may re
a1st ciccumferential expansion by reason of adjacent (and frequently sur
rounding) panereas Resultant forees agamst a werk pomt may result as
a spontancous pcrforation These arc usually associated with structural
deficiencies diverticula and rctamed ealeul

Intraductal pressure forees are transmitted to the proximal extrahepatic
duets This force 15 & wave of unlonding  traversing the bile duct n
retrograde manner as o water hammer phenomenon  In the elosed com
mon duct the water hammer phenomenon 1s characterized by pressure
waves which travel at Ingh veloeity with no or hittle physical movement of
the contamed le

‘1he water hammer pressure waives maugurate movement of excess vol
umes of bile mto the gallbladder surge chamber The gallbladder fills 1n
conjunction with the closed papilla and fluctuattons m common duct
pressure become correspondingly slower and fewer and overall pressure
subsides

1f the gallbladder 1s full continued pressure waves ean provoke pam
and colic Expansion of the gallbladder inereased further concentration of
bile by loss of water and the openmg of the sphincter at the paplla of
course will lower intraduetal pressure

The actual character of sphuncter action at the papilla has not y et been
posittvely defined The papilla does not act ik the anal sphincter which
usually needs assoctated voluntary control It does not act alone like the
pylorie sphincter which responds to prescure gradients and 1s subject to
additional physiologic control —nor does 1t act lihe the weah voluntary
oral sphincter nor like the strong automatic pupdlary sphincter The
sphuncter mechanism at the papilla of Vater has mdividual characteristies
best compared to the nozzle on a fire hose which may be regulated by a
thermostat

A mnozzle 1s defined as a converging tube A tube 1s a short pipe



64 THE BILI\RY TRACT

which may be strught, duerging or convergmg A nozzle normalls
creases veloaty of transmitted strc ims because the mternal dimeter
decretse  In some cases the nozzle cony erges then diverges, presentmg
a short section of minmal irca Torced rotation of the stream due to changes
 direction (tw1st) withm the nozzle alo nerease veloaits of trnsmtted
fluds In the bile duct rotation 1s produced m the strc im of ile becmee
of anatomical tortuosity of the duct

B Lner
I General

The Iner 1s the bodv s largest gland provuding multiple comples and
specialized metabolie (secretory) and exeretory functions The hver werght
13 about 5 5 per cent of an average adult vct 1t contans bout 20 per cont
of the normal ewrculating blood volume (800 cc ) Total hepatic hlood flan
averages 1500 ce per mnute (1000 to 18,0 ec per munute)

\ppronimatels 75 per cent of hepatic blood flow onginates m the portal
svstem About one fifth of the portal blood flow 1s denyed from the <plecn
This meludes sarous products of blood ccll destruetion and some of the
mternal secretion of the pancrens Portal blood from the stomach contams
large amounts of sodwm and sugar Portal blood ongimting, from the
small bosel rontams harmones enzsmes electrolites chamieals, toans
bacteria ind brctenal products Blood from the upper gastromtestinal
tract goes to the nght fobe of the Iner, that from the <pleen goes to the
feft portion of the ner

Durig, digestion and with increxsed body metabohism, portal hlood
flow mncreases N\ormal portal vem pressure 1s 72 em  (saline) {he hepitic
vew pressure werages 21 am Pres ure mthe abdomimil venn ena ™
appronimately 18 em

fwenty five per cont of the hepatie blood <upply 1 artenal 1 he hepstic
artery 1~ not harge the pressure n at 15 equinalent to that of sm rimifar
watemue arters and averages 120 mm Hg The question 1< stifl un ttfed
as to whether the lner ean sursive foss of its artenaf flow  { widly mfan
tion and neeross follow bgation of the common hepatic artery deathe
have been reported 1he hepatie artery docs not commume ate with the

* Flow through the papsila re embles that through the nazzie on a pipe which re
duces the discharge while giving the stream a bigher jet selocits

/-—l——x

K}

where b = coeflicient of Jou

€ = cocflicient of veloaity
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(1) storage of protem
(2) protem dearmnation and urea syntheis (comerion of proteins
with production of specifie dynanme ~ction)
(3) plwm: protem production
(4) destruction of urne neid
d storage of metals and v itamins
e detonificetion
(1) detouficrtion by destruction {drugs), by conpugation (indoles and
phenole} by scleetive retention and slow release (barbiturates)
and by exerction mto the hile
f erythrapoiesis and blood corgnlation
{1} storage of bload
(2) erythropoiesss and storage of antianemie prineiple
(3} muntenance of blood coagulttian {production of fibrnogen pro-
thrombin, hep wrin, bile ~uts and ublization of vitamm k)

2 Chologeng=is

Volume of hepatic Inle m the normal adult vares directhy with the
amount of food and myy range from 500 to 1500 e datly Ninets five to
97 per cent of bile 1s water Remmnmg constrtucnts are

v pigment bilrubin (brinerdin)—1 0 gm per cent

b nle salts (tauro- and gly co chalates)—3 to 50 mg per cent

€ bile aads Gvarmble)

d Jeerthin (v anable)

e cholesterol (12 to 26 mg per cent)

{ morpanie salt (v anable}

g muco and nuddeo-protems (vanable)

b enzvmes and antibodies (varmble)

1 ealeum {2 to 10 mg per eont)
Rile pigments are derived by hadrolyws from hemoglobn and my oglobin

The treahdown of the hemoglob occurs in the reticulocndothelind sysiem
(Kupffer eclls) s the <pleen hiver bom marrow and hmph nodes Bl
rubin s o part ether of hemobsfyrubun or cholchilirubim depending upon
s chomeal umon with proten In the hser bibirubm i weparted from
M3 protan complex Tt then appears m the bile ax soclinem Inhrubnnate in
the miesbinal triet the bibirubis 19 reduced to stercobidin {urotnltnogen)
and this 13 odized 10 urobidm A Lirge part of the trabilin v retbsorbed
and retumed to the hver where st 1 destroved or re excreted Urobein
cannot npper i the unne unless it s abrorbed from the mtestimal traut
followsng extrahepatio syntheas Urabdin s aat formed withue the bule
durts exerpt i veny T mstinees of cholangatis asenct wed with pros
jonged obstruction In addition to the reduction oxid tion proces which
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e Pharmacology

A “choleretie’ 15 an agent which stimulites the hver to produee mon
bnle by providing additional material ueed 1 bile production \mong thee
are secretin, salicy ie aeid nchophen pilocarpine acets Icholine, mylin
choline and histamine

\ cholagogue’ 15 a substance which <timulates bile flow by mauguriting
stimult which empty the gllbladder and bile duets This s 1% holehinetic
function Tood m mereased volume will proside merersed hile flow (v yde
mfra) and magnesium sulfite will act <o

Certan <ubstances are hoth cholagogues and choleretics 1hese melude
oliie otl, egg, yolh and certun fatty  hugh cholesterol food «ub tances

d Dt

Carbohy drates tend to dimmish hile formation Proteins hwigurate and
mamntamn merensed bile production Fats act to stimulate ble flow and a) @
produce specific effiets by reason of assocrited contamned protam

e VWental and Psychic

Rage suppresscs ile produetion  The mdinidusl reaction to pam «lo
suppresses bile flow  Vomuting, 15 1 strong stimulant to mereased ke for
mation

| Hormonal

Chaleey stohimin 1s Iiberated m duodenal and jejunil muco. 1 as a resnlt
of presence of fit It 15 presumed this <ubstance ¢ putnte bile flow and
also stimulate contractility of the gillbladder For example fitty food in
troduced mto the duodenum of a deners ited bl tract will produce
both contriction of the galibiadder and cholercws  This al 0 ocenrs ex
permentally when blood obtamed at the haght of digestion 18 given
travenoushy (T asting blood will not maugur ite cholerests nor evacustion
of the gillbladder ) The same roxction occurs with cholecsstokimn «x
tracted from the duodenal or joqun it muco 2

1 Mctaboliam and Other Hepatie I anetions

a Glycogen and Fat Vetabolism

Lhe hepretic <o assivte in regulthon and mamtann of norm 1} blond
sugar levels This 1 accomphishad by convertng, food into enrhohydmte
(v eogen) snd by ke pmg, sufficient phveogon as ul1ble for payd molihizs
non shen nquired for body needs Tt s boon showa that protons ik
futs may e comerted ante carbohvdrates by the Iiner and that when
cortamn cnzvmes and eatshsts arc functiomng the ghoopen man be com
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verted to essanti] amino sads Lhe caet mechamsm for this remarkable
chomistry hias been identified but not dmfied

When the Iner ed! has been damaged by disc e by by poxin by ¢hem
cals or tosins or by aberrations m ats blood supphy the first rapad mdication
of malfunction 1< the disappearine of Iner «dl gheogen Many year ago
Ravdm indieated that low fat Iugh proton and adequate ¢arbohydrate
mtakes asst t adequate plycogenolysts and fat mectabohism  Based upon
s work 13 the present d 1y evaliation of adequate hepatse cell proteetion
uaing 1) high protem and earbohydrate tntake 2) adequate oxyvganation
and 3) u ¢ of such cnzvmes as hpoc uc and such csseutitl ammo acids as
m¢thiommne and choline with the admimstration of leathin

Tvetoue body production orcurs duning, ghveogenolysss That hetones are
not properly ncutraltzed may mdiete further fund tional defects in hepatie
or pereatic function

Severc Iner necrasis 1s often charictenized by o marked hy pogly cema
A rapid decrease frequently occurs 1he glycogen has to be replaced by
10 per cent gaueo e intrivenoush at an aserage rate of 120 ee per hour

b Protein etabolism

The hner stores proten It converts protemn hv a4 deamimation process
s0 that speafie dyhamic action provides calories Fhe formation of urea 1s
also a detoxificatson mechanism Decrease 1 blood urea mitrogen may
dicate the onset of hepatie cell fanure The Iner 1s the major source for uren
nitrogen

The Iner destroys une aeid the end produet of purime metabolism It
comverts portions of available hemoglobin and other breakdown products
to albumm It utilizes the globulin fraction and makes 1t available for
antibody formation m the reticuloendothelal system lymph nodes and
elsewhere Fibrinogen 15 among other frictions formed by hver cells

Exeess protemn ¢n be adequatcly metabolized by the hiver Failure 1n
function of the kidnev 1s evidenced by blood stream accumulation of such
end products of liver metabolism s urea mdole and phenol

¢ Storage

Luner cells retun metalic and other elements as won copper mo
Iybdenum zine magnesium ‘vitamins A D and | and a fictor which eata
Iytically opposes primary pernicious anemia The hupfier cells can retamn
such elements as thorium for vears

d Detorficatron

The hepatic and Rupflr (reticul dothelial) cells m detox1
fiation Bromsulfalen excretion tests this phase of hepatic function If
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detovification 1s not adequate, generd lner function miy he fulmg Such
drugs as cmcophen, anenieals, strychnine, alkaloids 1nd the burbiturates
are destroyed The indoles and phenoles are comjugated n the Iner prior
to renal excretion Some of these may be selectinely retamed depending
upon transcellular concentrations and may be slow Iy excreted mto the bile
Saliey late and many antibrotics are also selectnely filtered They are not
changed, they are retvmed and slow 1y exereted Contrast medit u ed for
ridiologteal visualization of the bihary tract are (modified shightly and)
excreted over 4 24 hour (oral) or 6 hour peried (mtrw enous)

¢ Frythropotesis and Blood Coagulabilily

Deficient hepatic cellular funetion contributes to both microey tic and
microcytic anemias The Iiver will tend to replace red blood cclls prior to
adding to protem partitions if there 1s a choice avanlable toat ¥ requently,
hy poalbummemia and 1ts consequent reversal of albumm globulin ratio
are an early mdication of hepatic msufficiency The protem partitions
cluding fibrinogen are made almost entirely m liver cells

Hepann and prothrombin together with their eataly sts and antienzy mes
are all formed 1n the hver Talure of storage or manufacture of prothrombin
1s an early ndication of hepatic ccll mecompetency Heparm 15 a constant,
its deficiencies are rire Together with other facets of erythropoiesis, the
hyver will store and ean produce a major amount of antibodies The ¢ re
late mostly to the lymphatic tissues Hepatie venous blood and bile are
rich m both agglutinms and precipitms Hepatic Lile and serum hne
equnialent concentrations of antibodies The gallbladder concentrates ants
body 1n almest the same ratio as bile pigment (Sterling)

The liver 1s a frequent stte for shock states for allergic maniestations
cluding the Schwartzman phenomenon I ner function 18 affected by and
influences many phases of sensitization and similr states

C Physiology of the Gallbladder

Hesster (1728) and MacLurg (1772) firt differentiated hepatic bile from
gallbladder bile by the inereased viseudity of the latter Ttous and VieMas
ter {1920} and Ravdin Johnston Ricgel and ther group (1932) first pre-
cenited o fum basts for understanding the preense function the galibladder
played with reference to the hepitic bilc both nermally and m diease

In fact prior to 1931 there had been doubt that bilc Icft the gllbhdder
through the cystic duct there were many (Sweet and Hewdenhaim) she
felt that ile entering the gallbladder through the ¢ystic duct was dis
charged through lymphaties and blood ves (s Ivy, Craham Flmen m;ll
MeVaster, Bovden and finally Ravdin s group demonstrated concluanels
that the gallbladder cvacuated concentrated bile through the oy tie duet
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theld an solutian by the e salis) mas causc v stalhz ion of the cholcs
terol and provohe cholelithiass

My mam theones ke been advatied raanding the etiofogy of
cholehitluasts In the 1,00 Paracelsus prevented 1 theor that ] tones
nere due o mpurtties m the svetem Thudicum m 1563 thought that
putrefu tive process was resporsible Naunyn felt that oass and mfection
together were the case Aschoff and Bremarster attrthuted the mechagsm
to stasis and hy perchotesterermia Tichiwity cxpluned the stone formanion
on a phy siechomical phenomenon Storling in 1936 {confirmed iy Martenn
son th 1939 and others) presented s theory mwhih the aggtutination (ant
gen intihody ) rection was o tpger mechimem compounding alier itions
m the bile «alt, cholesterol and lecithun ratio

No theory has been positinely proven at thys ime

Chalclithinss frequently foltows pregnancy  Cholerystitis may ongimte
duning carly mouths of preguancy Pregnangy and other factors tnch s
congestion Iy percholesterolermia  thyrowd ovarn mtwtary  mbalance
wtimin deficienes  catewim imbalance and resudnal or compliatmg m
flammatory or degenerative diseases W play r prrt wm htlaase (Fallon and
many others)

Based upon the Cipiats of the glibladder to concentrate and alter bike
constituents two other factors have heen noted durmg progumey it
cholesterol concentration m (hepatie and galibladder) Iule mnererees during
pregnaney  Secondly, bile salt concentention i lower These porse moy
eatablsh sutable conditions for stane formation m the by trast

D Duodenum

{he duodenum contans the same digeshive hnds (nghuding Brunnee's)
nluch are preseat throughout the mtestmal tube 3t ancorporites the et
for the two powerfnl digestve trzvme proup pamely, bile and pancrestie
smees Tts functions are digestine as well o to transmst chyme

I Ihgeatave

Intestimal glands throughout the mucosy produce & varnbli secretion
which ueually consints cnefly of water and walts and b fon of any di
gostine ferments The scorction niss B shimy of ok mucus 4 prosent
Tt 1w usyally alkabing (70 to 835 ptl) becanse of rodim carbon e and
brarhonate T nterohmase i< present to getiat tespea Lips ¢ and amy}
ase are formed mn traces by the miestn sl mucost Certam proptidases like
erepeit and nucleve argmuse and phosphotads ¢ arc present Spafie
Terments for sucroee maltost and ietose may b nobuted

Reunter s ghinds functions Bave not bean spenific Wy adontified Thes
are presumed 1o form thefiey tolann and secrtin i addition to quan

tittes of mucus and earbonates
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Duodenal gland secrction responds to both neryvous and hormonal stim
ult Mechameal stimuli i the pusage or rctention of food residues can
cause exetation of the glands waith resultant mercase m hguid content and
provoeation of duodinal penstalas It 3 beheved that the sympathetic
neryes minhit secretion Vaguseffcct 19 on the whole meonclusiely demon
strated

Reeretin acid content from the stomach pncreitic juce and increased
prossure m the duodenum all act as stimulants to duodenal glind «ceretion
In addition 1 the duodenal (and upper jounal) mucosa there 1s cho-
lecvstohimn This appoars only sub equent to the pas age of food through
the duodenum and 15 greatest i concentration when the largest amount of
food 15 being digested by the stomach

The phywiologie mechnisms for discharge of bile and pancreatic juce
have been di cussed elsewhere

2 VMovement of Duodenal Content

1he third and fourth portions of the duodenum hke the ramainder of
the small mntestine react to the presence of a food bolus by perstalas
cluding mass movement Antiperistal 1s 13 4 normal activity an the second
and third portions of the duedenum

The fir-t portion of the duodenum (duodcnal eap) 1s closely coordmated
with mechantsms of the pylorie antrum and pylorie eanal The econd por
tion of the duodenum recenves bile and panereatic juices although 1t exer
e1ses mimmal 1f any control thercupon

The py loric sphineter is the hey to the physiology of both the antrum and
the duodenal cap Contraction of the pylorc antrum 15 associated with
relaxation of but followed by contraction m the duodenal cap Pylonc
sphineter contraction occurs about five times per minute and usually be
gins when the duodenum 1s relaxed Inercased duodenal pressure will not
only imtiate increased penstalsis but will also stimulate the py lorie sphinc
ter to close VWith the duodenum empty the pylonc sphincter becomes
scnsitive to stimuli from the antrum and wall relax 1n response to pressure
wares imtiated within the stomach More frequent than persstalsis through
the duodenal cap 1s the fact that thrs area will empty by overflon into the
second portion of the duodenum

F Pancreas
Pancreatic cells constantly form both external and internal secretions
1 Fkxternal Seeretion

The arculation mn blood of secretin formed within the duodenat mucosa
will proportionately increase the rate of pancreatie cell activaty Vagus and
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i7e the appearance of svmptoms which might wlentify pancreatitis or
cholelithiasis until siteh timies as serious complications overwhelm the pa
tient

Recogmtion of the normal response by the bile duets to the presence of
eardiae gastromtestin il and renal disease should be carefully differentiated
from pnimary phywiologie changes 1n or di ense of the bilary tract
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4
PATHOLOGY

Livue altcmtion ohwerved nt the opomting table 13 often differcnt from
that seen at postmortem oxumnations I the biliary trut mflammation
adheaons dibaition of ducs Gdeali tumor deformity of vicoral con
tours and relation laps are often the ondy (vidence to ¢xplun sy mptoms
Mtopomtion bner and panercas moas gros Iy I abnormal but (fig 20) even
frozen section microscopy may not danfy the dignoss Yet (very effort
15 expendid to make o perttin e dignoss despite diflieultics The pre enee
of normal e secn andcr the microscope at the time of surgeey docs not
evelude the ou tonee of infection nor does presenec of infetion exclude
m g ey

At opumition gross and fucroscopic amination of tisstie may differen
tnte cholingitis from hopatins dhole ta 1« from eirtho v caremoma from
fatty degenertion and hepitom or homingroma from metistatye malg
naey (figs 260 26h) Trquent errors accur particularly in deciston con
cerming, the dhractor of o pancrcatie lesion whehis palpably  <tony hard

It 1< difficult often impossthle to diffcrentinte by frozen tisue study
the normal atrophic inflimed or mabpnant di e ¢ of the pancreas How
VT it s essentst] to procure as mud information as posable at the time
of opcration o that proper dofuntive deason for therapy be made if at
all possibile

Diseace of the tnle ducts s manifest 1n the ducts 1 adjacent tissues 1n
the v er and panercis Portal crrhess may secondanils i olse the bibary
tract Panereati di 1 ¢ such o calanoesis or mfection may be accom
pamed by hepato lnhary mamife tations In these mstances liary ealeul
which may b pre ent do not nccessanly account for the patient s svmp
toms

(Ccrtam aspects of Inle duct pathelogy are considered 1n Chapters 5 6
7and 15)

A Inflimmation of the Bile Ducts
1 Infcction

Acute subacute or ¢ hronie mfection of the common bile duet may mvolve
the mucosa {chol ingitis) or the entire wall of the duet m addition to the

&3
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Fic 26 Gross aNp Micro~coric 1 ATHOLOGY 1% THF I PR {CatrTFeT
Cias Prizer £ Co Inc)

A Gro s findings Hemangioma \ common bemgn le ton wluch often 1maulites
metastasis It may be red, orange or brown Falty kier 13 large pile vellawy kand
greasy  Cirrkosts of many vaneties 13 manfest s terepular nodules of regeneriting
luer distorted by surrounding pale atrophie or sear t1 sue The hver tn uliiry ear
tho 1318 firm green and frequently nedulir the extrahepitic bile ducte nre 1 uddhy
dilated  ibseess in liver 1s usually adjacent to severe gillbladder infeetion mu be
single or multiple Hepatitis may be diffu e 1s from viral mfeetion or lnealized ur
rounding gallbladder inflammation Iyvelophletitis and 1bsee  formition ¢ occur
througliyvenous routes Congestion1s pre ent in the bile duet due to hepatie vern dilu
tatien enlirged pulsating hiyer 1in cardine decompensationisdu ks violaccous fara
silic ewsfs may be deep or superfictal as rounded den e brown or grey plobules of
vanable (ize

B Aliero copic findings Cirrhosts exlubits penportal fibro 13 ind rereqular arers
of hepatic cellular regencration Intule eirrho 1 the cholingiales and tle cypllinies
are dilated In porta) errthous bile capillanies may beanert 1sed i number (resener
ation) but are not usunlly dilated Fatty liter may appear as degenerttion ornfiltry
tion and 13 diffuse Carctnoma 1~ usually charictenzed by pleomorpht m anaptwte
cells with mito 1 Hepatifis presents  arving degrees of penport il neero 1s (ol
angitis evidences penductal peero 15 and polvmerphonuclear collular infiltration

tmylord It er mamfests an abnormal perv 4 cular substanee a ociated with hepatie
cell atrophy
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Micro copy incholangitic neero 13 £rund at autopsy following chrome choledocho
hthi 1s res eals much neero 14 and inflimmatory eellul irinfiltration

perductal tis ues (choledochitis) ' Inflimmation may also mnvolve adjacent
trssue and pontoneal reflections The presence of an impacted ealeutus may
may maugurate local mflammation of the common duct wall

Infections of the bile due ts m1y ongmate from the bile Iner duodenum
appcndix mtestinal trict and from adjacent abseess such as eaused by
peptic ulcer perforation The usual bactenial flora of the intestinal tract are
the common mvaders of the bile ducts Streptococcus and colon bacillus
are most often found

Cholangitis can a~cend to the mtrahepatic canaliculr Progressnve mn
volvement of portal arcas 13 often fatil i patients who have chrome chol
angitis assocrated with choledocholithiwss (fig 27) Poly morphonuclear
celtular nfiltration frcquently accompanies obstructive biltary enrrhosis
Atrophy and fibrosis are often present in primary errrhosis whereas neerosis
more often accompantes mnfection However both crrhotic and nflam
matory states frequently co exist

Occasionally solitary or multiple abscesses may oceur 1n the Iiver Per

! Dafferentintion between cholangitis and choledochitisis valuable to the surgeon
Cholangitis demands adequate drunage of bnle through the duct Choledochitis e

A01rea Adamirate dr1imacs ~f moridantal $1e 11pa
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foration of thesc may produce one or another 1 anety of subhepatic 2becess
(chapter 15)

2 Vasculrr Lestons

‘The blood supply to the common bile duet 15 segmenta), marginal with
adequate intramural anastomoses and with many collaterals Endartenti
and arteroselerows do not often appear 1 the sewels of the e ducts
Varieosities or hemangiomata of the common bile duet re <cen frequenth
Ancurysms uncommonly are present There are several ehnieal reports of
fatal ancurvsms of the evstic arfery wnd hepatie arters Portal ven wmo
muta hive been reported

Iigation of the hepatic arters mayv occlude the hepatic blood supply
Collatera] supply to the Incr and to the common tnle duct, however, 1
excellent The nght gastne arters often ~ends anistomoses to the Iver
htlum bevond the nsunl site of higature by way of the hepatoduodenal g
ament The pnercatoduodenal and gastioduodenal s eswels prosvide addi
tional anastomoses to the common duct Accordingiy, 1schemic fwgrene
of the common bile duct 15 virtually unknown

Tigation of the night, left or main hepatie arters e produce scgmiental
or subtotal hepatie 1schenue necrosts The degree of vascular damage pro
duced wn the Iner varies mdmvadually - Lmmal research studies are not fuily
dlummating This 1schemie necrosis which 1 tineommon shouk! not be con
fused with  infarcts of Zahn which e not ifardts hut arc v of hs peremi
associated with hepitic eddl atrophy without necrosis 1 taliies huse heen
reported associated with segmental ischemin ind neeraws of the hver

3 Infection 1nd Vascular Occluaon

Coraplicating v aseular occluston of the Iiver and ke ducts 15 the prescnec
of mfection duc to Welch bralius anierolne streptoeorcr and other b
terrn The secondary mfection m th Iner md bile psiges 15 often abated
following the use of broad spectrum ind type speafic antibioties

1 ocalized v weular occlusion may occur secondanily to mfection of the
gallbladdcr or bale duet Tt may be due toan mpcted crlonfus i vmuce 1
fold of the gallbladder or common duct An opejung miyv occur the ne
crotie e 1 and the guibhdder or duet will he porforated

t Gas Baaillus Infcction

ocholecystitts due to an infection with g1s forming bt

Acute pnoam
iy 3 b

s mantfeat by the audden apperrance of pas i the gaiibludiler anc
ducts (1 welchu B colt Streptococer (both acrobn and anrohe } and
Staphylococeus albus have been found (B # Brown and Tonherdt)

I aten ne studies by many mvestiators e shosn that the 1 tro-
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wtestiml tract and the gillbhdder are the normal habitat of the above
mantioned org int ms in patients 1ol necrosts 18 a prercguate for the
establishmant of a 18 hiallus mfection

The presenec of ¢ 14 m the galiblidder alone does not make the diagnosis
s from the intestmal tract m oy enter the gallbladder through an snternal
biliany fistula

5 Caleuli and Infeetton

Incren od mtracholedochal pressurc usually accompanes biliary tract
mfection In addition f a xleulus 13 present at one stte contimuously a
dnertwulum  porforstion and & bile fistuly mw oceur

in the (xtrduodenal common il duet the lumen 13 wide and the wall
1< than In the tran paptlary or trinsduodenal portion of the common tile
duct the Jumon 1= decrea od and the wall 1 thicher A stone usually 151m
pacted proximal to the thickencd portions of the common bile duct papilla
and the narrow filimentous portion of its lumen It may alvo impinge on 2
valiule m the pymlla Ther 15 o tendaney for 4 stone to erode through the
thinner G aes of the extrdusden il common bile duct towards the pan
erens and its duct or towards the duodenal wall (hg 28)

When there 1s a su picion of abnorm ihits i the bibary ducts (at autop-y )
the common bile duct and 1t adjacent tissues should be placed i formalm
prior to di< ection Dhvertrcula or fistulous tracts (1 mm i diarreter and
1em long) arc casily destroved i fresh tissucs by enzyme zetivits and dis
section Abnorm il channels such as diverticula hetween the common bile
duct and the pancreas have been found m certamn patients with pancreatitis
Ducrticula from the common bile duct through the pinereas and nto the
pancreatte duct ¢ in permit bile to enter the pancreas Epithelial wetaplasia

oA~

Fie 25 RouTF FoR CAlfLLL THROUGI PAPILrA
The normal route for calealt le s then 3 mm  diameter 1s through the duet If the
caleulusis larger than 4 mm (1n respon e tonerea ed duct pressure aganst the mass
of the papilla) the caleulus may erode (a) towards the pancreas and 1ts duct or (b)
mto the duodenum (Courte v of 1m J Puth)
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Fro 29 Dovinrmicvrs oF Brek Duer with AnsacesT 1 ancrratic Nicro (s

Daverticula (D) from the common ile duct enter an arey of pinereatic necro 14
(PN NI CR) The common channel (CC) for bile and panereatre ducts 15 di tal to
the diverticula (Courtesy of 1m J Path)

as deseribed by Rich and Duff 1s seen i elose prouimity to disvertiula
Tdema necrosis and fibross are alse <cen m the pancrcas (fig 20) These
may obstruct the common bile duet Diverticula of the common hile duet
may be empty or may contun ealeuh (figs 301, 30b) lhey may conneet
(fistulv) to the common duct, duodenum or panereas (fig 6)

Common duct stones may produce tremendous orgame ¢hange or none
Patients over 80 ) ears of age with stones m the common bile duct my have
adequate hile flow and only shght dilatation of the duct On the other hand
a young patint with recent symptoms mayv have great diltation of the
common hile duet severe cholangitis and hepatic fatlure due to one or two
<mall stones in the common bile duct The size of the stonc and i« duration
1 the common ile duct are not of primary importance  [he most senjons
effect of n stone m the common bile duct 15 to obstruct the flow of hile
Once that hag oceurred then inflammation suppression of bile formation
duet perforition jaundice or hepatorenal fulure Can supravent

Cleult and mfeetion n the bile ducts re u ually prescnt together in the
illan tract Infection may eust without a ealenlue Howover edllubir
inflammatory reiction s almost imvanabl found when choledochohthis

14 proesent
The common duct «tone 18 nearly alw 1vs dernved from the galibladdor
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Yet, 1t 15 nesther meoncen able nor dispros en that <tones may form m the
bubary ducts Mang factors undoubtedly pirtispate m the formafion of
caleult Of these, stasis of flow 13 most important ustllary factors <uch o
sapersaturation of precipitable substanees ure prosent Cholesterol ealeium
and bile prgment are exereted as solutions from the hyver Changes m ther
state depend upon the water content of bile, the actisity of enzyme <
tems such as cholinesterase the quntity of entilyst such as leeathm, the
speetfic function of chemical concentration uch s bile <alts and nexds and
ather factors

A most inportant step m stone formation 1s the pre ence of bacfera
The frequent occurrence of eholchithiasmis i ty phoid fever 1 an exampl
The mechamsm of stone formation m the presence of infection has been
presented as a result of an antigen antibody renction (Sterhing) The agglu
tinate (bactenal bodies) or precipitate (tosins) 1s as a nidus within the duct
gallbladder or epithelinl tissues whereupon matersals m superaturited so-
Iution may then be deposited

Thus 13 of taportance m patients who hayve had choledochostoms Mueus
production and epthehial desquamation which accompany cholangmitis may
1n themselves provide a fertile field for the formation of stones m the duct
even vears after the biliary ducts had been demonstrated to be dear

Whether local or parenteral use of antibioties or antiscra Wil prevent
recurrent stone formation 1s not known It 1z nob hnown whieh pabents
have the capaerty to form caleult nor under what conditions, nor at ths
tine 15 there any satisfactory propinlactie

indings at operation or by the pithologist m patients who hnt (e
ledochalittiasis mas be muumal Howcer, therd 15 usually Tound (a) com
mon duct dilatition greater than 1 em n drameter and (b) thichened
common duct wall with mucosal erosions, edema and mflammatory exudate
with fibrosts of the penductal tresues

Hepatie duct ealemno 15 has becn noted oecasionilly m the absenee of
cholelithinas In the usual ense however, o ealculus m an hepatie Inle duet
has been drven there by the distal obstruction to bile flow

The gallstone 15 wsually of greater gpecifie grasity than bl Shat s &=
not always so depends upon the water content of the bile and the comtin
ents and poroaty of the stone Radiographically lculs may e differ
entated from air bubbles or mucous shreds by behavior and moyement
fehipter &) wasrecorded by Trwutwd

[he first reported en~c of gall tones man mfnnt
1 1767 He found calouh m the galibtadder and ductvof a 2y dn ol snfant

at utop v Smee that e about 90 ¢ ev mfaney line beon roported
¢Pottcr) Whe 1t occurs s o matfer of compeetnne € rors and Ladd lm({
wigrested congenital hemolvhie Agmit A a by s for the formation of
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Jtones 1 nfancy Other concdittons are hclieved fayorible to the formation
of stones such as bibary stasis wfcction and cholosteross (Ivellogg,)

Pencholedoctis or abscess m the foriman of Wmslow ean compress
the common duct Ionever the outer eoats of the common hile duct are
extremely resistant to mfcction The outer cout of the common duct acts s
o barrier to mfection Tissue reaction subscquently may produce stenosis
of the duct and thecreby obstruet bile flow

6 ibary Cierhoss

Iatensine periductal mflammation mav be followed by fibrowis both
within the Iner and aleo m the hilar structures constituting the hepatic
pedicle  [lis not only affects a deereise m artenal supply but alo can
est1iblish extrihepatie block ta the portal vemn and maugurate irreversible
portal hypertension This 15 & frequent sequed to sircture of the common
Inle duct wherein surgical trauma to the duct and its surrounding structures
his added inflammation of the hepatic pedicle to the deleterious effects of
inle duct obstructton Inflammatory reaction 1t the Iner hilum may be
fibrinous (Bovd)

Sequellae of hypersplentsm and «plemie ven thrombosts occur with pur
pura anemit and splcnomegaly as wipmficant findings Lhese may abo
occtr following simple cholecy stectomy , that they are comcidental eannot
be disproven Splenectomy and splenorenal shunt in these patients 15 a
formid wble surgical program and can be considered only m pattents nith
resonably good Iner function and i whom there s 2 justifi ible hife expect
aney

As aresult of any biliary tract disease, obstruction to the portil vem and
the splenic vemn can occur Ihave seen a patient follow ing, cholecy stectomy
and one following repeated reconstruetsve procedures on the common bile
duct who had splenomegaly In the first case purpura was assocrated with
the spleme enlargement m the other portal hy pertension caused fatal gas
tric hemorrhage In similar cases splencctomy has been done Both sequellae
are on a meehanieal rather than on 2 degenerativ e or an inflammatory basis

B 1rtuma

Trauma to the bilary trict may follow blunt force in automobile acer
dents or falls Trauma to the baliary duct may be due to v eapons of violence
and direct puncture mjury may be produced

Injury to the common bile duct can be produced at surgery because of
1) adhesions 2) anatomical anomahes or 3) madvertent mampulation
In addition there may be deformity due to 4) pre cxisting disease Such
trauma may occasionally not be noted at the time of surgery

There are several types of traumatic manifestations 1) the postchole
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3 Stricttire

There are two common sites for trinmatie strcture of the common hile
duct These are at the pypilla and at the junction of the common hepatic
ind evatie ducts Inflammatory stncture of the common bile duct 15 found
1 the paneretie portion of the cxtraduodenal common bile duet

‘T he diignosis of stricture or sp1sm 15 made too froquently at the papillary
portion of the common bile duct  Ihe normal transpapillary common bile
duct may be 2y em long and from 05 to 2 mm n diameter The common
tnle duct 1s dilated on the heptie side of the stricture The transpaprllary
portion of the common hite duct 13 normal when the lumen of the common
bile duct 15 1 em or less i diameter Under such conditions there 1s no
stneture spasm nor dt exse present at the termination of the duct The
bile duct dilates to 1 am - or larger 1n the presence of stricture of the extra
duodenal portion of the common le duet The intrihepatie ducts are
larger than 5 mm m diameter

C Neoplasms

Benign and malignant neoplisms of the bile tract are beng found with
mereasing frequency (with the ud of the eperativ e cholangiogram) Differ
ential diagnosis at the operating table between stone nflammation, nec-
plasm and eongenital anomaly m the bile ducts 1s very difficult Ordinanly
the presence of a benign papilloma of the papilla of \ ater 15 not obseried
until autopsy It cin be missed even then if there 1s no suspicion These
bemgn structures may be found only after thorough eross section study of
the papilla

1 Benign Lesions

An mtraductal papilloma of the common bile duct origimates from duct
epithellum 4 pseudo ’ papilloma mav be formed as a tissue reaction to
the presence of stone This granulation tissue 1s to be differentiated from
neoplasm  Although neoplasm majy be found together with stone mn the
common bile duct the two are not defimtely interrelated

Bemgn hner cell tumors mclude «ohtary and multiple hemangioma
bepatoma and hamartomas Hamartomas of the liver are composed of
Iiver cells bile duets, blood vessels and the supporting connective tissue
1t 1s a developmental error where normal cells are n disarray The hamar
toma 1» frequently well cneapsulated and may be removed entirely

Benign eysts of the common duct can cause intermuttent jaundice
Varren and Pauaro reported a thick walled cyst measuring 37 em 1
length with a short pedrde attached to the wall of the common bile duet
at the junction of the right and left hepatrc duets The eyst almost oceluded
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m from 25 Yo b3 per cent of pascs m bones, Jungs wd ) ieent tisue By
far the grestest number of ncoptwms m the her e met e from
other organs

Caremoma 15 found m the common tile wnd m the hepitie ducts the
cvstic duct and the papidia of Vater Renshin credits Durnd 1 arell with
reportmg the et <nze of vyicer of the common duct me 1849

Tumor 15 not common n the evstic duct, many ssestigators sre not
comvinced that 1t eusts Many of fhe-e Iestons mav have infiltrated from
the adg tecnt common hepatic duct or from the galiblwdder Lutaor of the
common bifc duet, meluding the pipiita comprise over 70 per cent € thav
i the duets (table 7)

\denocaremonme 1 the most tommon tumor of the hepatic ducts Carer
noma and papillary caremomy wre alo found 1t 18 found m mare males

Tarct 7 DIsTRIBUTION OF NEOP ASMS IX 705 Bintany Truer
(Rarshbaum and Lozell)

Galibladder A48

¥ xtrihepatie duets o
Cyatie duct W
Common hepatic duct 16
Common hije duct 3
Papilly of Y ater ]

U nelwafied (luets) 1

i

than fermales Ttis charictenized by motastaces through Ivmpliaties through
duet wall and by local mfiltrstion I ate metastases oceur tuto the her
Infiltrating and medullary adcnaearcmom s compose the magor 1) pe of
tumors m ths group  The mfiltrting t pe i< frequent m the common dile
duct Papiliay adenocarcmoma 1s most frequent at the papilla of Vater
1t 15 pot unuen to fuid & lacalized pumary tumor of the cxtribepstic
systemt
In gener d the oaremomas of the extrabepatie ik duets follow sovernt
distmct patteens of growth In one wmstance there mas be o diffuse mfiltrst
ng grow th iy ol ing long segments of the duct Thiymay resemble s tinek
hard cord with olilteration of the duet lumen (fig 32} Another taps of
tumor 14 simdar n chracter 10 the “naphm nng ntestinnal traet care
nama Tinsisp mahgnant stricture of the bile duct and produccy marhed
Aduet diniation on the hepatie mde of the seophim (i, 33) The thued tyyr
of tumor 1s the flehy and fungating growth wiuch may projeet nto the

duct lumen {fig 1)
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Fic 32 Cancrnosa AT Parinsa
(left), adjacent to duodenal wall (nght) adjacent to tran papillary
pancreatie duct

Thstologieally these lestons may be marhedly undifferentiated (anz
plastic} or differentiated with cells varying from cubordal to columnar

“arshall found metastases in only 20 per cent of cases Cole reported
four cases of carcinoma of the papilla with no extension However Inursh
baum m 62 cases of extrahepatic duct careinoma found metastases i 80
per cent

Spread by mtramural penneural and pernaseular extenston occurs to-
gether with intraductal exfension more frequentfy than [ymphatic exten
sion Lymph node metastases mnvolve those around the head of the pan
ereas Other lymph nodes myolved are m the cystic duet, the porta hepatis
and the pre aortic groups Later metastases occur as pentoneal seedings
to the adrenal the intestinal mesentery the gallbladder the Inver and the
lung

1t 1s difficult to determine whether tumor at the papilla of Vater orig
nates from the papilla itself pancreas pancreatic duct, bile duct or duo
denum Bile duet careinoma usually spreads along permneural Jymphaties
towards the hiver ilum and the echac plexus By contrast carcinoma at
the papilla remains locahzed for great periods and spreads first by conti
guity up the duct wall then through blood vessels (fig 33)

Tumors of the panereatic duct tend to ~pread through the pancreas 1ts
capsule, its lymphatics and eventually hematogenously Tumors of the
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caremomn 18 4 flat uleeration It may mfiltrate papillary tissues However,
1t metastastzes early and marked lmphadonopathy s frequent an the ad
Jacent mewenteries and omenta (fig 19)

Thee. ¢ remomas are simtlar mn all sespeets to those which oceur 1n other
portions of the gastromtestinal tract (figs 361 36b) The adenocarcinoma
may oceur as one of three types (a) a setrrhous annular tumor with over
production of fibrous trsuc and a tendency toward constriction and ob-
struction, (b) & bulky polypord ntraluminal mass prone to ulceration,
partial obstruction and hemorrhage (c) collowd caremoma with mucord
degeneration

All types of the e tumors may obstruet the bile ducts depending upon
their loeation If sufficient time elapses they wall iny ade surrounding strue
tures ineluding the pancreas and me<entence vessels The seirrhous tumors
tend to grow slowly, and in these invasion mav occur Jate This type of
tumor should have a high subtotal gastreetomy a total duodencctoms, a
partial pancreatectomy and a distal segmental choledochectomy with chole
cystectomy (f indicated)

D Congemital Lesions (Gf Chapter 2)

There are two categonies of congenital lesions mnvolving the bile ducts
First are those assoesated with atrema or other malformation of the bile
ducts which may be fatal i early infaney (fig 37) Second are those mal
formations of the bile ducts which may not obstruct bile fiow

There are certam structural vanations These i olve the number of the
duets thesr location their course and their surroundings particularly the
blood vessels and nerves

Trom the surgical pomnt of view the hepatic bile ducts the termimatron
for the bile ducts within the duodenum and the relationship between the
<ommon bile duct and portal vein are constant Other relationships of the
ducts are vanable T'or example the hepatic artery, cystic artery and
branches thereof may alter their courses to overhie any quadrant of the
common duct (fig 13) The hepatie ducts may branch mto two or three
major ducts (fig 14) The common duct mav be duplcated The cystic
duct may be long or short The gallbladder may be rotated upon 1t<elf and
dieplaced

Mentzer found two hepatic ducts one of them entering the gallbladder
and continumg by way of the eystic duct into the duedenum the second
bypassing the gallbladder entirely emptying directly into the duodenum

There 15 another case reported by Schachner in which the excretory ap
paratus of the Iiver was arranged so that the bile passed directly through
the gallbladder on 1ts way to the intestme The gallbladder was <small Tts
wall had three openings m addition to the cystic duct which was al o the
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common file duct, there was alvo 4 mam hepatic duct and & «mal] onfice
which led to 2 eyst of x hepatic duct

In the evsc of an acquired cholec y stohepatic duct fistula, a Large sto 1c goes
from the galibladder into the common duct The aheunee of the ovetie duet
15 due undoubtedly to erosion of the cvstie duct by the «tone (Behrend and
Cullen) In three reported cases all had pre exnting chrome choleey~titi
obstructyve jrundice wd an artificnl fistale eaused by erossan of the ston
In no cise of this character w s it possible to identsfs the ystie duet and
2t operation the common duct mav be mistahen for the (yshie duct § e,
reported by Strehinger, had heperspleniam following 1 cholcey tolupatie
fistula \hrizzi has seportad caves of 4 choledorhal fistula choleey tohe
patic fistula, chol ey tohepatieocholedochal fistula and & combuned chok
cystohepatocholedochal and cholceystoduodenal fistuln

A eholedochus ey st or other abaormal dil itation mas occur i the com
mon duet These appear when the galibhidder 3~ abent Tt 15 unw mj
oxeept by size and pressure, for the eholedoehiss e3+t to produee symptoms
w wfancy However it s not uncommon hetween fine and ten vears of
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age Mhert af o m 1 o ovimtant peertiar anom s affcctint the iner
and plecd
Jas to notad that 1 tneen the turd wd fourth months of fet 1l hfe
the hiepatond wnrOne b whieh od beens 010 s the verd ey fetal e
Heeom s ot flled with epithich il sue After the fourth month the er
A s move ponards i duoskenum Hoth the intestiat iy ¢ and the ducts
then ofe agam 1tweat hs SEAEL whin atresis of yvanous sogments of the
nte ducts oeurs
Atresiy obliterapson oF block of the ik ducts My acenr Wikl any of
the Iner duets ot the juncon of the cyshe dutt and common hepitie
Auets 2t the ommon nle duet 0F at the termination of the duet at the
it of Vatr fhe t dibiadder may {0 atrene OF may Lo fully develop
The fulh devloped g«\\\xhd(‘( ey fnve ap atretie eyshie dquet he =iz¢
and content of the palitil rdder 0 walls prov wle o clue 10 the mmtcmlm\
Aate 10 atred 1w phorve he junction of the (ystic and common ducts s
wunl for the g'\\\\»\'\(\dvr 1o be mal} and nov functioning 1§ the atred 1>
1 the common duct or it Mtost the g’\\\h\'\ddcr wenl wged and function
g (08 w0
Hiepntie duet atres1s Qave vot heed <onsdered operabie Howerer
an triheptic ale duct be dentihed adoquate anastomosis may be rer
formed An (xtratieprte atresnn does not men {hat the her ducts e
tihewese narron Pile formed bt Iner cells et accumuiate 18 the Iner
ducts wineh date Thee mas be made aceesible by hepatotom
Congenutal anomalics ¢ ur at the termination of the common nie duct
\movg, these are 1) abrence of the paneretie duct 2) absence of sphinc
{er mucie 3) nterductal tute (FE 2oy aud dnerticuia
the papilit may normathy be found from 51o 1o cm from the pylorus —
u-ually ahout 7 €0 1 peationt anywhere 1 the de~cending b of the duo-
denum 18 pormal Rarcly the papille MY be found 8t {he pylorus or i the
adpacent tomach
There Mad pe two ducts entening snp'\m\c\) {through separate papiltae
There MaY Yo 6 commont duct dramng the left hepati duct which has an
2CEHOTY common duct farmed from the cystic duet and dramng the nght
heptic duct eath emptying wp’u'\tc\) yto the duodenum Other snoma
fws mctade 2 «ngle common hepatic duct and & Jdouble common tile duct
with these opening mto the duode pum and wto the stomach
ynomalics M pasit1on and compenents of the pap\\lm are levs common
than suspected The normal {pars ntestinalts) pourse of the common bite
duct through the papiltr > tlun and tortuous and may be 4 to 22 mm long
The pormal papiliary st ture of the optunetet musele may ary 1n ek
npes from 3 10 12 mm To be anomalous oF abnormal 10 928 the papiie
and duds must be largtr or wmaller than the ¢ meam\'cments
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Drverticuln of the common ile duct m the supraduodenal portion may
be rehited to the ewhy <tage w the form stion of a choledochus evst fhe
termmation of the common bile duct moy be withm n Targe dis erbieudum
af the duodenum

Duodenal dnerticuln often mic antapipiiary  the duodenal <o
through whuk the papilt entors ss alo ndyeent (o the double arede of
veasels Bath anatomieal ficts pormt formation of the congemt il divcrtien
fum of the duodenum Dinerbiculn of the duodenum man telude the "
pilla or myy be adjacens to it The dnerticutum may provahe ndypeent
mftammation and the pendnertictlitts mas cause pineseatibn On the
other hand, duodenotomy (sith and without spluncterotomy) 1s not fol
fowed by diserticulum formation Diverbiculn of the duodonum mtiide
cholangtis, hep titis, ahary dyshinewin They may be sigmificant i the
postcholeey stectomy syndrome, i bihary arehoss and chronte paner
afttis
In paticuts with dupheation of the duodenum (sith or without (yais)
the bilinry duct <p<tem mas be dupleated Heterotopie pancreas may ap
pear m the galibladder or bile durts

¥ Jwundice (Cf Alvo Chapter 3 and Plate One)

Fhere we several stites of Jaundice which must be differentiated fir t
congemtal anomahes, sccond, mflammatory di ease of the hyver and duets
third hemoly tic discase, fourth, neopliam, and fifth touc fietors

The hemoly tie group s most commaon monfancy  However, Jumdiee due
1o hemolysis myy subaide to be followed by n ~condary obmtructive jaun
dice due to mspiseation of thichened bide or mucns pligs $lieccn b res
heved by such cholagopaies a8 magncoum <ulfate, sodim sulfate, bile aalts
or antispasmodics Tt 13 the rary patient with tins sy ndrome 10 shom eurgt
cal clearing of the bile ducts 19 necexary 1his 13 not wsualh fital

Inflammatory cwuses for jrundice melude seps syphahe and hep st
Systemie smfection with hemoh tic streptococens colon hathis or Wikeh
bacitlus may have awocuted hicmolvas T tlns fype of jaundic ther 1
usually no essdence of obstruction Fatients with congomtal <y philis « ha
have hepatie entargamant mav or mey not have acholie stooks ¥ tars,
serofogy and < 1% «xamumation of hates may present o1 adence of syphiliz

Hepatitss of viral micctious ongin may be mere vang in modinee In 20
per coent of such patsenta sath hepatitis abstruetnve paandice ¢ fxenr
due to cholanmobtis or meprss wtion of il content s ean b confuang,
chimeally  Mreias of the common bile duct have been drrussed i the
preeeding seion conrermng cangenital wom thes

Abener of bile (ncholia) m the imtestinal traet 33 wanlly duc to olntre
f10m 10 the flow of ble through the common bue duct In sucts cases there 14
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Cf alwo Fig 94
A Cholangiolitis 19 manifest by swelling of bile capillary epithelium the canalic
vl are dilated debnsis pre ent within the lumen and bile prgment appears to be 1n
spt sated {often confused with other iron contmining pigment) Hepatic cells are
often replaced by or with fat E hall Lt
portal areas

19 present 1n pen

B The hepatitis phase of cholangiolitis 13 early mamfest by findingsin a with
superimposed balloon swelling (with nucleolar changes) of the hepatic cells Nec
rosts asn cholangitis (¢f Fig 27) may occur

107
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produced first an mercase in sre and cxpaeity of the buk duets and gt

biadder: Concurrentfy, there 1< an elevation of miracheltdoth ) pre< urne

A batnee 15 actucved butween the secretary {wnd exeretory) funchons of
the hver and the duet proseure in the dust system The hepitie eclt max
not funchion when mirductal presure 1x grevter than 300 mm of ik
{Cantaron)

Howover therc are several factors m <uch Oreumstances which abet
hepatie cellular functions Smce the bahary duct walls are elastie, the vol
ume contuned m the sstem can expind  This deceeases the contamet
back pressure Thererfter cortam constituents of the ale trapped within
the duet svstem may be abrarbed Tsnally this occurs whean the galltbdder
1s mtact and functioning normadly  As a resudt of both dilatation and al-
sorption, therefare the obsersable effects of bikary duct sbtruetion may
be delayed

Bile then mas regurpitate (or reflan) mto the perdobulir =pices m the
hnver (Rich and Duff) Here ety factors hayve been overcome and by per
rhrubmemia occurs (Hermng and Simpson) ©imultancoust bile thromb
arg found m the hepatic Cinsheuls as the treues become ide statned

Changes due to yaundice are most marhed s the hver 1t )s firm, dark
preen and freguently nodular (ibary crerhios)  There mas be an e
of fibrous conneetine tisue Intrahepatie ducts are enlarged On mucrs
wopy m the central zone there may bo Jarge numbers of smalt bide ducts
whieh are probiferating, baphazardls and froquently surrounded by fibrous
cannectie trssue In these ares it s frequent to find pertportal skt celt
mblration Spleme enlargement may bo prescat, splentc sen thrombost
may orenr Port il blood pressure miy be mercr=ed

Micro copreally changes m the Iner duc to Janndue nre a8 follows (1)
tile pigment 1 depouted i the hepatie parenchy mr, (b) hapatic cells <hos
lacal neerosts (e} ale ¢ wnabieuls prohfermtc (d) the liepitx parcuchyma 14
mbitrated by small round cells (e} penductal tissties dumon tratw hyvper

plasin and fibrosss (Cntarony

Despite orgame (hanges due o obstruction to il flow hepatie cediulir
functson continues ta ~ome iy {am and Bollman) Howeuer, w pre-
groewne untchoved obstruction 1 usdis fatal by roan of hipatic or
hepatoren it mauflicenes (Himswarth)

In an occ wonal patient when the bile duets are obstmeted the byor fule
to form bile Such @ situation 19 not usu s reeopmzed chineally or p o~
logeally  The enstence howcver, of ‘whte Inle * m the common il duet
15 well recopnzed wirgiealts (Arousohn Cantaros o, Ruvdim et ot}

1he preence of shite bile or hadropean the gltbl seddy 5 s pecnt frequeths
when the evstic duct 1~ ob traeted 1t haw no b wring, an the gone il prog
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noswe However, the presence of winte ale mn the bile ducts 1s usually of
grave proguosis (Bochus Tichtman Sodeman Wiss)

Ihe etiology and pathology of this gyndrome 1 which bile 18 not pro-
duced are ob cure (Bernhard, Dumer Paternt) 1t 1¢ known that 1t appears
1 longstanding ¢ 1a¢s of obstructive undice and nsually, i patients with
mahgnaney This has been reported m severil cases of longstanding ealcu
lous disease of the common bile duct (Reiged Ravdin et al )

1 \perimental evidence indieates that achohia eviats when obstruction to
the hile passages co-enists with mfeetion (Berphard  Damer Patermi)
Infection undoubtedis aceclerates the eyeles i Inle pgment change from
pigmented brliruban through nearly colorless iliverdin (Sachey) T'xpert
mental evidenee ale ks shown that the bile duct epathelum both ab<orbs
and dilntes the contnined le o that the restdua} find fexeept for ealentm)
becomes nearly 1 otonie for blood <crum Hence the bile mn the ducts 15
colorlcss

It 15 fair to assume al o that the surface epithelinl area of the hihany
duets 1% qhle to aheorb and to exerete to deplete and to dilute Should bile
no longer be formed, then, of course 1t can no longer reflux mto the mter
lobular spaces Therefore there may be no change m the seterus index
Indeed st 1s concensable that the blood bilirubin level could decrease Such
observation mayv fallaciously influence the prognostie value of repeated
determinations of the bilirubin levels N\aturally bilirubin formation 1n
other reticuloendothelial tissues must be conaudered 1n the ehinteal evalu
ation

The presence of longstanding obstruction opposing the normal exerctory
pressure of the Itver may not depress the hepatie function of ile formation
when the bilary passages ean expand and simultancously absorb sufficent
flurd to heep bihary tract pressure below the sceretory pressure of the Iiver
However should the walls of the ducts be thichened by edema or by fibrosis

ccondary to mflammation the intrabiliary tract pres. ure may rise so that
hepatic function 1s suppressed

Liver farlure occurs following simple complete biliary obstruction due to
choledocholithia<ts There 15 usually seen progresui e smpairment 1n hepatie
function Obstruction to bile flow associated with abeence of bile in the
ntestinal tract mav be followed by continued merease in <erum bilirubn
When hepatic faslurc oceurs serum hilirubin may not continue to merease
there 13 4 decrease 1n prothrombin content a progressive deerease in serum
albumin with reversal of A G ratio an nerea ¢ in serum alhaline phos
phataseand 4 vanable change 1n the ratio of cholesterol estenfied fraction

Because of the danger of bleeding Iiver biopsy 15 not frequently recom

mended 1n patients with obstructive jaundice Ifower er, 1t 15 es ential to
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recogmze {he gros changes 1 {he ducts and the v er cccondart 10 fection
of the hary tree

1t s wiee to € aluate alt pmem with ;a\mdlcc whether of ot of lonk
duration 1o Jeterrun® that the absence of nereasing jundice might wdt
cate ympending or actutl hepatic {mlure

Such patieny 5 shou! tre: ed ()W ith antibiotics to 0V erLome the n
fection (b) by surget Jramnnge of the ile passnees and (@) B adequite

rotein and ghuco e intake 10 yemfore® hepatic cellular functioh

Whether oF not the Mile pcnmncd to rench the duodenum 13 not a8

m\port'\m as the release truct10t 1t 18 hnov? 1! ¢ Ine ccll can
return 1 ormal functio son G 1A At har
obstruction (Ediun ) Secor Ty tion one yeconstrue
a pr oute for b ow ! the ntestin fror t function e
peen re8 1 (ﬂa\\t\ nd %\cr\mg}

F Bile perstomti™

Tatrat asation of bite fro® ats no channels into {he free ‘wnlm\c'\\
be fatal 1t has beel dcmm\sm\\ exp nmcn\a\ y (“om\ an

ety © e
Cm‘\aon) It 5 1.4 hody w e g, of stenie whote ;',x\\\\)\'u\dcr e of
a dog 1 canse the death of the W 1 wathn 24 hour$ when fns ile 8
m)cclcd ntraper? ty Int A en! myee nle 1§ i i
qu-e f07 the ity thought du inties ile ad- il
calts c\xo\ca(cm\ or e pigmel < Hlowereh none of heo b e q dem
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\eLaughlin and others have demonstrated the desirmbility of controlled
dramage when lakage continues Contintred ¢xtriva<ation of bile post
operatincly may sndieate obetruction in the ducts

Lindings m bile perttomtis include penitoneal reaction with cellular 1n

filtrition edema and necrosts T at neeresis 19 not present The pathologieal
features of bile peritonitis (or ule o cites) and pancreatitis are distinet In
the first case fluid 15 bile stamed and usually thin In the other there 1s no
or little hile staining to the flud and the exudate of the pcntoncum s
haggy and dirty Bile peritonstis may  how positine bactcnal culture
That of pincreatitis howeser vers rarcly <hows po-itive culture Bile
colored asettic flard 1s found in patients wath longstanding obstructine
jaundice In this state generalized ieterus accompanies the accites This
should be differentiated from both nle peritoratis and pancreatitis

Bile drainage follows the removal of an idwellng T tube or catheter
following «urgery on the gallbhidder or ducts Inthesc ea csa tract has been
established by the dramage tube from the bile passages to the external sur
face The protectise body mecham ms of fibrosis permit the formation of
a fibrous and ¢mithehal tract There1 1n addition a rapid grow th of epithe
lium from the duct or gallbladder to <urround the point whence the tube
emcrged Pressure of surrounding ti~ ues u ually obliterates the tract In
the duct which permits normal flow mto the duodenum 1t 15 unu-ual for
dramage tracts to persst for more than 48 hours In fact most of these
tracts seal within an hour of the removal of the tube

Leakage of bile from an acee~ ory duct or other rource may infiltrate
between the pentoneal tisues of the gallbladder bed i the liver to form a
pseudocholedochus cyst Subsequent escape or loss of bile from the (yst
may 1naugurate a rapidly fatal hile pentomtis Leakage often occurs into
the subhepatic and <ubdiaph 1 spaces The cour-e however, of this
localized proce~s usually 1» to form a subhepatic ¢y st Because of enzvime ac
tiaty andif secretory pressure of the bile continues 1t 15 feastble that spon
taneous petforation mas extend through the diapbragm and the pleural
space Those ca<es reported of broncho-pleural hepatic fistulae however
are usually of traumatic ongmn (Hewlett) It is true that m the presence
of normal bile flow through the ducts these inflammatory and traumatie
fistulae will usually be spontancously obliterated
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LESIONS OF THE PANCREAS

PART ONI PANCREATITIS
A Pathogenesis and Diagnosis

Pancreatitts 15 an inflimmation but not neccssanly an mfeetion Sixhy
per cent of the pitients are younger than 50 vears Sixty per eent are fe
male

The (1dnussion) daguosts of aeute pancreatitrs 1s made correctly m
anly half the cases Cleal error occurs by reason of 1) fmilure to deter
mune the serum amy Ivse level at the time of admission, 2) tendency on the
part of the physieran to discount certam <vmptoms (Siler and Wulin)
and 3) the fact that pancreatiis may mimic n varety of other di eases

Chiic it mamifestations of pancreatitis are mamfold Although the amm
nests 18 helpful, 1t may also he eonfusing Tor example m the treatment of
abdommal pam the administration of morphine m ctrtam mdniduals can
cause pun and rause the level of the <erum amylase, per s, without any
actuil panereatitis bang pre<ent (W apshan)

It should be hept m mind that pre evisting comadent and compheating
disease may be present and that neither paneretitis por the human proto-
plasma 1s static Tor example, Horsters found that patients could e an
mereased serum amylase due to dnodenal ulecr pylorie uleer, postertor
wall gastric uleer, earcinoma of the <tomach, exrrrhosis of the hyver, tumor
of the Iner, pirenchymatous hepititss (or cholangiolitis), chotehthiar
clioleeystitis obstructine jaundice and acute or :ubicute gistroentent
In addition, patients with pincreatic di ease re often found who to 1
have mereased levels of amy lase i urine or m serum (Morsc and Vo)

Cees for pancreatitis as recorded m medieal hteratir melde
Infection thraugh the lymphaties {rom distant focus
Infection through the hlood strcam from distant focus
Infection by direct spread of extra orgamnic infection
Actttation of bactera in the normal panereas
1 xten<ion of mfection along panerestie duets from ducdenum
I sten<ion of mfection from the lle ducts
Cxtenston of mfection from adpatent organ
Inflammation <ccond s to lvmphatic or cdiular o xtension of

LI N R RPPOC I

fection
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Infection through portal system to Iiver and thence to pancrens
Assocnnted with parotitis and infecttous thrombophlebitis
Secondary to tonsilhitrs

T ocal (meehameal) stasis

Chermical actisation of usually mctive ferments (from the autolywis
of b2l duodenal contents or pancreatic duct content)

Toute products from general inflammatory or digenerative disease
Obstruction to (hpation) the pancreatic duct at the herght of gastric
digestion

Trauma (crush) to the pancreas (usually with bloed vessel occlusion)
Injeetion of bnle into the ducts

Injection of ale into pancreatic acim

Infected bale m the pancreatie duct or gland

Sodwim taurecholate mjected nto the duct

As an unexplained sequel te focal b er necrosis

Regurgitation between the pancreatic and bile ducts associated with
these factors (a) change 1n bile composition, (b) undue resistance
such as from stone or spasm (c) mflammation, (d) mucus, (e) para
sites () venous congestion as m cardiae decompensation

Encess dilute hydrochlonie 2ad 1n the duodenum

Castroduodenitis

Dietary indiscretions meluding aleohol

Duedenal contents 1 the pancreatic ducts 1n the absence of m
fection but 1 the presence of interductal regurgitation

Acute {or chrome) dilatation of the termnal portion of the duct 1n
the presence of relaxed or dilated sphineter of Oddi

Duodenal obstruction associated with gastro-enterostomy
Duodenal stasis

Damaged valies m the papilla of Vater

Actnation of trypsin i the pancreatie duct by regurgitated duo-
denal content

Diphtheria toxin

Ixtremely acid gastric juice

Alhalies

Calcum chloride

Formaldehvde or 1its products

White blood cells with bactenia (non viable) 1n the pancreatie duct
Hjabne necros:s of the pancreatic artertes and s emns with metaplasia
of pancreatte duct epithelum 1n the presence of free trypsin asso
ciated with local hemorrhage or thrombosis

Inspissation of the pancreatic secretion

Pancreatic tumor



124

41
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THE BITIARY TRACT

Vasculr degencration or sclerosts m the pancretie blood supph
Systenue tovemia

Tocal trauma (a) penctrating woung, (b) blunt force mjury
Generahzed trauma wath refles stimuh

Arterial occlusion secondary to artertosclcrosts or pernirtertis nodos
Enscessive enzyme production secondary to extremels hewvs meal
Prolonged (daihv) admumstration of mecholy1

Acute or chrome alcoholism

Cholcdochoduodenal dy shuesia

Congenstal anomalies such as dis ertsiculum of the duodenum annular
panereas or pancreatic heteropra

Tollowing prolonged admunstration of ethionme m rats (Brinhman
and Rosenfeld) Thrs 1s usually mhibited by the use of methiomne
{(Popper)

Anaphylactic shock (or <hock hike statc) produced by foreign pro-
teins or lnstamune hike substances (I renchim)

‘Schwartzmu’ phenomenon eceurring within the pancreas
Surgrcal trauma following dissection 1t the time of gastroduadenal
surgery (Jones and Smuth)

Normal or abnormal mterductal refluy

1 agotonia

Mumps

\lesenterie venous {or arterial) thromboss (loc 1l or massive)
Assoerated with penetrating duodenal ulcer (Bochus)

Drugs (morphine)

Coronary arters occlusion

Ty phoid fever

Scarlet fever

Starvation postoperatiyels

Tigation of prncreatse duct

Aty combuation of muntmal strmult

Sy six eauses are too many Tt <houkd be posible to asign propor

tionate value to (a) nfectious (b} chemierl () enzvmatic and (d) ob

structine componerits .
There 1s <o i olyement of the hepato brinry system with cortam type

of pancreatitis This 1« amenable to therapy directed ta t
llbhdder
Ihere arc other { uppuratnd
pcreatie di ¢a e which o not du
wre not benehited by therapy directed to the bnle duet
Infection may be the primary ¢ aise for pincrtatibs

he bule ducts aod

(ot Bibrotic and neophy i) fajes of
to dis 15C of the hiininy triet Thes
« el galibdpdder

by s ton through
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the blood stream or by extension from the galibladder through the hepato
ducdenat higiment Inflimmation may also cxtend from & duodenal ulecr
or from the common bile duct to the adjacent pancreas Infeetion of the
pancreatie ducts m the abscace of obstruction 1s rarc

When there 1s tnterference to flow of hile the same may exist to flow of
panereatic juiee and tzce tersa The mechanisms for flow of bile and of pan
ereatie Jutee are closely related anutomically and phy siologienlly

Obstruction to the pancreatic duct and its blood supply n the pre ence
of & seeretmg panereas will cause edema of the pancreys with a rise in serum
amj lase This 15 most important and may be the stne qua non 1 the genesis
of most eases of pancrcatitis

It has been stated that reflux of bile into the pancreatic duct mhates
pwncreatitis due to wntation proportional to the bile ~tlts concentration
However the panereatic duct does not hold more than 5 ce In most ex
periments relitively large volumes (10 ec or more) of bile are mjected
Ihe mjection of trypsin and almost any other <ubst inces in large s olume
and nt great pressure will al~o cause pancreatitis

In order to avoul abnormnal pressures ruptumng the pancreatic duct
Mann and Grordano Brsgard Baker and Anderson Y\ angensteen and co
worhers and Terjerina Totheringham opurated on goats, rats, dogs and
cats <o that bile reflu nto the pancreatic duet was not under great pres
<ure In most eases the passige of bile wnto the panereatic duet under such
conditions did not cause pancreatitis

There 15 no evidence that the mere presence of bile mn the pancreatic
ducts m the absence of pancreatic duct rupture or obstruction, can produce
a r1se i serum amylase or cause pancreatitis There 1s good reason to be
lieve that af bile along with pancreatic juice <hould enter the interstitial
tissues pancreatitis could ensue When Rich and Duff injected hile mto the
pancreatic duct (pressure of the injection was not recorded) tissue damage
followed but there was no fat or vascular ncerosis In ofker words nerther
the existence of a common channel for bile and pancreatic ducts nor the pres
sence of wnlerductal reflux are magor efologie factors in gancreatites

Emally acute pancreatitis occurs it patrents m whom the pancreatic
duct opens separately from the common bile duct (Popper Dardinshi
and Rich and Duff report two cases each and Johnstone New and Sim
kims one case each Sterlmg Mann and Giordano state that they have
seen such cases ) Reflux of bile 1s not necessary for pancreatitis Tn such
patients however obstruction to pancreatic outflow may be present

The pancreas as anv mflamed tissue may <how edema or necrosts and
poly morphonuclear leukocyte Iymphocyte or phagoeste infiltration de
pending upon the stage duration and seventy Tat necro~is appears as a
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TABLE § DIFFERENTIAL Diacyosts oF PanerraTims

Acute Di ea e Fdematou
Chemical ¥ nzymaticand

Ob truchive
Onsct Sudden
Tever Tow grade or absent
Pulse Normal
Blood pressure Not ehanged
Pallor No
Flushed Ocen sonmil
Cyanous Uecasional
Jaundice Unusual
Nauser and vormting Often
Anorevia Yes
Abdomin il ngidity Tocahized
Abdominal mass \o

Palpable gallbladder

Only 1f acute chole

Remtei s s
d e plast

.
Gridul

Pre ent ma epihe
Rapid, weak

I requently low

Yo

Often

Irequent

I requent

Recurrcnt and severe
les

\one or gt neralized
Frequent

Erequent in neoplism

cystitis present
Yes ot usual

Abdominal tenderness
I requent

Costovertebral angle tenderness | Oc1210n1l
Cullen 5 sign, umbilieal turgor { Occasional \o

Serum amyla ¢ Somogy1 units | 500-1500 200-500
Blood sugar Normal a3y be Jow or high
Normal Tow

Caleium

result of extripcreatic and extra mtestinal action of the pancreatie oo
zyme Hyperemia cdema fibrowis suppuration, necrests or (ys¢ formation
may be present i different arcas of the pancreis

Recent mild or transient simple ts pe of panereatitis (edemtou  chemt
cal enrvmatic or obstruetnne) presents a chmcal picture which diffos
from chronic disease of the pmcres (suppuratine ¢ystie fibrotsc or neo-
plastic) Hemorrhagie panerititis may fit mto erther eategory (table $)
often bung very severe

Complications frequently follow pancreatitis 1) dribetes which tends
to be severe 2) retropenitoncal «(Huhitis, 3) abscess of les cr pentoneal
space 4) gencralized peritomtis, o) obstruction to the colon, 6) nfsrction

of the transverse colon and 7) gastric neuross or gistritiy
Distention of the lesser pentonail cavaty (fnd or necrotie matenal)

may displace the «tomach and duodcnum, producing, gastric obstruction
or peptie uleerition Gastromtestinil Dleedmg, «w oceur (1 per eont)

Caomnerdent peptic ulcer 18 found i 5 per cent
Panereatitis tends to recur (00 per cent) About 20 per cent of patienty

cuffer 2 recurrent attack of acute pncreatites within three wedke of the

mital epreode
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In certam patients wath panereatitis without bihary tract disease, and
m whom srreversible changes do not develop there ean be complete re
covery after the sccond or third attack In other typey of pancreatitis re
cugrence appears with increasng physieal detenoration

Operatine mortality of neute (ncluding reeurrent paneretitis) 13 from
12 to 16 per cent Towerer operative mortality 1n patients with hemor
rhagie necrosts of the panere1s 1360 per cent It 13 a very serions disease
In the suppuratine and eystic group, in whom operations were hmited to
dramage of fluid collections operatis e mortality 1s only 18 per cent

The presence of “fat necrosis  at operation indicates senous  although
niot necessarily fatal prognosis Caleifieation or sipomification of the plaque
(representing enyvmatie digestion) may begin withm 24 hours Tibrosis
uw ually occurs within seven days \licroscopie examiation of the areas
suspected to be sites of fat necrosis 13 mdieated, simce gross appearance 1
deceptive In about half of the eases there 13 an excess of pentoneal fluid
This flnd 18 clear vellow with interstitial lesions of the panereas It 1s san
guineous when hemorrhagie necrows of the panereas s present In cases of
mterstitinl hemorrhage or neerotic panereatitis inflammation may spread
to the tranwierse mesocolon the root of the mesentery, the gastrohepatic
hgament and the retropentoncal tissues Frdamocba eolr are recovered
from the peritoneal fluid 1n many patients

Diabetes mellitus may accompany pancreatitis m sts acute and chronie
forms Hyperglycema and hypocalecemia are both indicative of extensne
pancreatic gland necrosis and may each be sufficent to contnibute towards
mortahty m an mdnadual patient

Sinee diabctes 13 about mine times as common 1n patients with biliary
tract dicease and occurs more than 40 times more frequently i patients
with pancreatitis some etiologic aggravating or comphicating phenomenon
may be expected At the present time conclustve evidence concermng the
basis for interdependency of diabetes gallstones and pancreatitis 15 lack
mg The weight of evidence tends to ndicate that diabetes 13 not entirely
Aue o the amount of pancreas which has been damaged, and tends to
diet fatty mhltration and degeneration 1n the liver which are present as a
result of inefficient enzyme aetinity and production

B General Therapy

Seleetion of therapy for patients with panereatitis depends upon accuracy
of diagnosis Not only does this apply to the individual ease but 1t also
applies to the cvaluation (n statistieal hundsight) of therapy apphed
groups of cases

There muy be doubt about a cimeal diagnosis when it 1» made by ¢
clusion Actually positive dingnosis sometimes may be made only at opera
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fion or at aufopsy Beeause there are many enses of pre umed pinertatity
(a5 well as others  which the diagnows s not been made) 1 wealth of
pondcrous, cambersome nd authontative therapentie armamentana ha
overwhelmed the chinaan

1 Reported Methods for Ther yn
Tach of the followg have been reported as favoribly affecting the
course, of pinereatitis

o -

Rl RS - R A

i
11
12
13
4
1o
b
17
18
19

i

21
2
3
24
23
20

2%

29
30
1
32

Avod ornf feedmg
Intravenous flurd including glicose {8) with wsulin (b) without
waulin

Gastrie lnsage, (1) constant, (b) mtermittent
Ephednne

Ergotarmne

Caleum and potssum

No morphine

Adequate demerol

Barbiturates parenterally

Ltamon

Nitntes

Theophviine

Atropme and/or belladonna

Magnestum sulfate orally four times duh
Tigh protem Jow fat diet

Trequent small feedings

Bland soft residue diet

11qmds only by mouth

Dale s2Ms by mouth

Magnesum onide

No alcohol

Pincreatin (panercatic (viract) pare ntcraily
Adequatc morphime

Reverwed Lrendelenberg position
Rediotheram

Banthine and Probanthinc

7 th
Tevamethomum o110, () reht o

Parwertebral block (Novecamn] from 4

1t or () bilaterd

Pars crtebral and provertebral svmpathotie blochat 1 12
splandmy Woch an the nght

Sonv bt trvp i mnbtor

Intray enous wrum albngmmn
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Antibotics such as pemalim, Aurcomyvan, Terrnmyon

Surgicil therapy 14 al 0 avaulable Many procedures have been reported
s suceessful m relief of pancreatitis

T

o o=

10
1
12
13
14
lo

16
17
18
19

21
3
24

20

27
28
29
30
31

Cholecy stectomy

Choledochostomy

Cholecystcetomy and choledochostomy

Spluncter dilatation transcholedochal

Sphincterotomy  trinsduodenal

Choledochodundenostomy

Seetion of the choledochal nerves

Dorsal sympathectomy on the right

Dorsal sympathectomy on the left

'\ agus section

"Total panereatectomy

Subtotal gastrectomy

Panereatic duct transplanted to the duxlenum

Double ligation of duct of Wirsung

Pancreatic duct dramage (a) transpapillary  (b) eaudal panereatic
ductostomy (pancreatostomy)

Pancreatohthotomy

Pancreatic ¢y stectomy

Dramage of lesser s1c through the foramen of Winslow
Choledochojejunostomy using a RouxenY procedure with a
cholecy stostomy

Partial pancreatoduodenectomy followed by left thoraete sympathec
tomy

Splanchnie denervation on the nght

Dor<al sympathectomy and splanchme denervation on the right
Splanchnie sectton ilateral

Umlateral (left) or ilateral celiac ganghonectomy

Transduodenal sphincteroplasty

Dramn pancres drain pancreatic capsule and drawn gallbladder or
common bile duct

Open and close the peritoneal cavity without dramage
Appendectomy

Dram retropentoneal region through posterior approach

Delayed choleey stectomy but drain open c3stic duct

And for the complications (a) drain abscess of the pancreas (b)
dramn caletfied and neerotic areas and (¢) dran only exudatise
pentonitis

Here are more than GO therapeutic methods for relief of pancreatitis
Ihis 1s almost absurd
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2 Ratsonal Management

Not only 1s the thagnosts of pancretinis difficult but it 1 even more
chfficalt to diffcrentiate the stages of panereatitis Yet, treatment depends
upon identifs g the changes w luch oectr im pncreatitss as due to bicternt
tovie enzymatie congestive or other causes Suecessful treatment TequIses
systemic and orgame rest, symptomtic yelief with mdn idn Mization

Intestinal symptoms may be due to the same ¢ e as produced the pan
eveatitis or may be due to biochr mie il sequlae of the discase process

It 15 often difficult to establish whether pancreatitis 15 due {o pancreatic
discase or 1s secondary to <ome other abnorm ity Onhy when the bihany
tract function 1s Anown to be faulty will 1t be feauble to menage panereatits
effectinely on the basts of bihary tract disease Because the sphuscter of
0ddt s < route. for both bile and pancreatic juces it 13 w1 to hmit stumulus
to bile flow and comadentally hmt stimulus to the pancrcas Under other
conditions therapy directed to the bilary trict mayv be uscless

When the patwcnt with pancreatitis 1s guen adequate supportive therapy
he will usually improve Meddlcsome therapy may manttin the dines
Because so many episodes of panercatitts are self imited, comaodent re
lief may be attrbuted to the therapy at the time dr crse manestations

improved

In management of pancreatits the follow ing should be done

1 Reliese pamn
2 Counteract tovieity or mfeetion
3 Reheve mtestinal tract symptoms
4 Mamtaun blood cells and blood volume at normal levels and maun
tamn altmentation eleetrols tes and finds m normal balwn
\Maniement 15 orgamzed i actordance with the reverty of each it
ness There are four such groups
1 \dd pinereatitis
2 Panerentstis assoenited with prmary hepatobiliirs tract deas
3 Pancreatitss associnted with gistromtestmal or other discn ¢
t Panercatstis sccomped by shock and tosiaty
Fherapy 18 dirceted manly tonands those fortures whieh hasc bect ob
scrved to be the cuses for mortality
1 Panercatic necrosts
2 Caneral toxemrt
3 Abrermahtied i flund, electroly te and ctiubir balwe
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C Relief of Paint

In the patient under local ancsthesin the pancreas and the pancreatic
eapsule can be stimulated punlessly  Distension of the pancreatte or bile
duets, honexer, does produce pun Stretelung of the peritoncum mesenter
ses and other 1rntating stimuh (such as fat ncerosts) are pamnful Therefore
therapy of pam m panereatitis should

1 Overcome panereatic duct obstruction

2 Rehieve penitoneal irmitation

In most cases adequate doses of narcoties are very mportant In a few
cases pan may be agprasated by morphine In those cases n allyl morphine
(5 mg ) will be useful Severe pan will not be totally relieved by an antr
apasmodic Papaserme {(gr n every 3 to 4 hours) or mtroglycerm (gr
1{40 cvery 3 to -4 hours) or mtravenous procame (01 per cent 1n 500 cc
normal saline) may overcome a portion of the paun component The same
1» true of paras ertebral blocks (chapter 10)

(Bilateral paras ertebral injections are aimed at the ganglionated chans
from the sixth to the tenth thoracic level This 1s done with the patient
prone using a 3 inch long number 21 or 22 gauge needle for the multiple
mjections The needle 1s passed perpendicularly to touch the tip of the
vertebral transverse process It 1s redirected cephalad to pass over this
bone nd at the same time medially to contact the lateral aspect of the
vertebra Sixto8ce of 1 per cent procame 1s deposited )

‘There 15 no reason to deny the patient adequate sleep and sedation In
patients who have other disease mn addition to the pancreatitts relief of
pamn due to these other organic causes 1s required For example m the pa
tient with cholehthasis and pancreatitis pam may be due to stones im
pacted at the cystic duct rather than to the concurrent pancreatitis The
patient may have gastroenteritis gastritis me entenc lvmphadenitis
colitis or neunitis m addition to the pancreatitis

Persistence of pain beyond several days may indicate complicating
phenomena or additional disease Perststimg toxemia indicates that severe
necrosis or abscess mv have occurred Pain relief usually accompanies
subsidence of the discase

D Treatment of Infection

Bacterial wiral totic protozoal mvcotic or non speafic infection can
mvolve the panereas and adjacent tissues by contigwity or through lym
phatic and vascular channels In addition necrowis may permit further
bactenal proliferation particularly by the anaerobes

Antibioties are of mestimable value Some physicians use duodenal m
tubation in order to obtain bile and pancreatic fluid for culture The bacteria
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obtamed therehy may comendentally be the admg organtsm 1 the pan
creatitis Blood eulture 1s only rarely positive

A broad spectrum antibiotic 1= very helpful Dither Aurcomven or
Terramyun may be gven mtravenously (1500 to 3000 my, per 24 hour
pertod) Terramyemn, erythromy e and streptomycin may be given intra
muscularfy The antibiotie should be effectve within 72 hours The com
bimation of pemerdlin with streptomyem 15 often <pectacularly helpful
Chlorymphenicol or Neomyecin may be used If gastromtestinal mptoms
are mnm=d, sulfasuxiding or sulfathalidine 1s given for 7 to 10 days Aureo-
myem and lerramyein ean of course, be contintied orilly  1he effect of
the antibiotie 1s scen i the relief of the patient’s toieity, the subsidence
of fever, pul-e and leuhoevtosis Gis gangrene and diphthena antitoxin
may be mdicated Gimmn globulin may be helpful Antibrotic and anti
tonie therapies are mdicated 1n all types of panereatitis

I' Alimentation and Flectrolvte Balance

The thid factor mn thernpy 1s that of almentation lhe patient with
pancreatits 18 often unable to utihze protems and « irbohydrates even i
given parenteraily

The quantity of flnd grven to a patient depends upon indnadual (total
ostimated and measured) flurd requirements (a) glico. e in water or «ahn
(b) Rmnger s <olution, (¢) electrolytes including pot rssium or calaum and
(d) protemn hydrolysate or plasma albumen

Parcnteral aliment wtion 13 neces-ary 1f the patient 1s nauseated or vomt
mg It <hould be continued mn the presence of abdomml wall tendernes
or edemn of the costovertebral angles A patient with acute pancrotss
often 15 anorevic or becomcs nauseated at the sight of foxd Gastromtestinal
svmptoms may bt <o severe as to <tmulate mcchamaal testinal ohstrue
non
1he mdiidual who will not or cannot retan flurds should have nae-
gastrie tube cuction  \fter 24 hours suction mas he mtcrmittent It s
unusual for a patient with pancreatitis to require duodenil or gastne in
tubation for morc than 48 hours The untsual ¢ase 14 one whiran revere
or recurrent attachs have produced marked pentoneal edemn or n\hh((;

VWhen improved the patient oluntanly requests food At et m\;"l
amount« of crached e elear liguds or hot tea {one drun cxeny 1) 1o
minutes) 18 piven This s neressed pradually After 12 to 24 hours ﬂ!n m
disdual may tahe up to two or threc ounces of eltar hquids e z;vur
\fter 21 to 18 hours diluted frust juces arc gien Pationts saclhte ¢ ul:
dewires among frint jusces mlk tea and o ton iy tonst o L(h"l’""
tatoe gellv el or custards The ndnady Womany progresc tha
Auelcngracht a hland or a low fat dict
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Bowel ob truction ean occur  Lhis 13 often ~cen i patients who have
had prosious thdommmal operitions Plastie exudate (resultg from pan
creatitis) i imvolve w horma <ae to produce mtestinal obstruction Serial
<urvey \ 11y films of the abdomen m1y be taken to oberve the degree of
distention and the presence of abnormal flurd collections In those patsents
who huve primary pancreatitss the retum to normal alimentation 19 rapid
and vers few dietary restrictions are neeessary In those patients who hve
assoctated or primary iliary tract di ease 1t 15 wise to avoud fats chocolate
cabbage and spices In those patients who have mtestnal disease in ad
dition to the pancreatitis shelled skinned foods and seasonings <hould be
avoided Where there 18 assouted hepitie diseace or eardiopulmonary
i ease n high protem diet a% soon as posable should he employed The
use of lipotropic agents mcluding choline methtome or hipoea 1s fre
quentls valuable

The patient with panereatitis frequently has evidence of dehvdration
acidovs ghveosuria hypocalcemia and jaundice Management of fluid
balance 1s mdisidnalized Trequent measurements of electroly tes wdentify
deficits due to exeretion distention and abnormal loss The patient with
hepatic and panereatic dyvsfunetion may demonstrate marked mability to
handle gly cogen In these cases small quantities of m<uhn mas be mdicated
Sudden deerease in serum calerum mav follow the <ipomfication 1 areas
of fat neerosts as the (alemam 1 immobilized locally

Support of hepatic function by hy pertonie glucose 1s not difficult mn the
weute case However in the patient with pre existing renal dicease or with
as ocaated hepatorenal madequacy additional high proten feedings <uch
as are beneficial to the damaged hiver ean depress renal funetion Parenteral
protein may not be properly utihized and frequentls nevere fatal uremia
may be preciptated

F Blood and Cell Volumes

In the medical management of pancreatitis a mo-t 1mportant facet 1s
maintenance of the blood cells and volume Patients with acatc pancreatitis
have a tendeney to dehydration and shock due to the loeal effect of the
enzymes and to the persistence of the pam Enzvmemia and enzy muria
also alter blood cel! concentration and blood volume Tovermia and shock
are often reflected as changes i blood and tissue fluid ¥ olumes

It 13 anhward and frequently imposwible to measure blood yelume
changes It should be done m any cntical or problematical case Some
formation can bhe obtammed from repeated ceil counts hemoglobin and
hematoenit determuinations Careful elimical evaluation 1s important shin
and tongue dehvdration tissue turgor tachyeardia blood pressure sana
tions dyspnea and weakness are suggestive of a defiat m blood v olume
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Toss of errculating blood 1 olume 15 & common cause for complhications of
pancreatitty not primanly due to the basic disease Replicement by 20
cc to 500 cc {duly) of whole blood

1 Wil remnforee cellulr nutntion and compensate for flurd loss mto

mflammed areas,

2 ‘Wil o1 ercomne depression of cell production 1n damaged hemopoetic

tissues,

3 Will mamtain renal function,

4 Canmprove cardiac output (which dwmdling by reison of deereased

blood volume may have mitiated pulmonary edema)

It 1s not uncommon for patients with chrome (or recurrent) panereitits
to have peripheral thromboses m the cx\tremities or the mesentcnes This
may be caused by damage to the splenic ven or it may be due to pancreitie
enryme (trvpsin) dysfunction or w antitrypsin factor which maugurates
‘sludge” phenoment  The extremities should be supported by elstie
bandages m the presence of venous thrombo es If the prothrombin time
15 normal, anticoagul ints may be used

G Summary of Medicnl Mana, ement

Half of the patients with panereatitis will recotvor within scven day s of
the onset of the illness Approxumately 25 per cent of patients will fake two
to four weehs before therr svmptoms have <ub tded Of the remammg 2y
per cent half may die and the rest may mimfest a chrome form of pan
creatiis Yor 75 per cent or more patients, then, coneersatne manage
ment 15 indrcated

Etiologs factors are evaluated indivrdually an ech crse 1he pancreatitic
1« determiped to be primary or secondars to discase of the hepatobiliry
or intestinal tricts Management 1s dirceted towards

1 Relef of pam

2 Owvercommg toucty and infuchon

3 Relef of gastromtestual tract wrntation

4 \Iantaming normal clectroly te level fluid balwee Blood (s and

yolume
I Surgical Management (Chapter 14

It 16 important to reilize that pancrastites chould be managed mdnada

ally In 15 per eent of patients complie ting factors are prescnt and surpier!
mteriention may be neces 1y The pitint with pancrotitie offers
paralict to the patient who s poptic e bocru @ Both £ es surgend

15 performed to rchieve complications

Complicating phenomens whnch are amenable to suegicn] therapy In



LESIONS OF THF PANCRIAS 135

clude abscess necrosts, eevere pam and obstruction to the bile ducts or the
bowel

In the acute phase, surgers 15 directed to dramage of abscesses, to rehef
of ohstruction to tule flow and to decompression of the pancreas and the
testinal tenet Surgery 1 the chronie stage of pancreatitis 15 tended to
combat these and to overcome paun

Qurgreal mancus ers which drain the biliary tract melude 1) cholecystos

tomy and/or choledochostomy and 2} spt otomy (transduodenal or
transcholedochinl)  Other maneusvers intended to bypass the papiila of
Vater melude choleey J) tomy and choledoch crostomy  Chol

ecystectomy 13 not intended as therapy for pancrcatitis except nsofar 1s
1t may chminite infection or caleulous disease of the gallbladder

The pancreas may be drauned through the foramen of Winslow, across
the me~ocolon abose the gistrohepatic omentum, through the stomach
or through the left costovertebral angle (feft subdiphragmatie space)

Transpentoneally, on the left, enudal pancreatostomy (I'nk) may he
efficacious The pancreatic duct may be dramned transduodenally through
the papitla of Vater or transabdominally by intubation of the ducts in the
body or tai of the panereas In certain phases of obstruction to the pan
creatic duct 1t 15 possible to jom the small bonel to the pancreatic duct or
cyst VMarcupiahization 13 often effectise In thosc cases where neither
dramage nor by pass 13 swtable partial pancreatoduodenectomy 1s done
with restoration of gastromtestinal and iy tract contimnty with or
without anastomosis of the residual pancreatie duet Pancreatie ealeul may
be removed Caleinosis ean be rehieved only by exervon

After all loeal pk have been d if symptoms parsist and
provided there 1s relief of pain by preliminary nerve block 1t may be feast
ble to remove nerve trunk plexus or ganglia

PART TWO OTIIFR LI SIONS OF THE PANCRFAS

A Pancreatohtlnasis

Chnical mamfestations of caleuli in the pancreatic ducts or of caleinosis
of the pancreas are minimal Lhese caleareous deposits of caleum phos
phate and carbonates are usually found 1 the head and body of the gland
There may be as many as 300 and they may be as large as 1 by 5 em They
may be oval or branched hike coral wherein the calerfication has extended
through <eteral communieating ducts They are rarely facetted

Diagnosis 1s usually made duning the course of radiographic 1 estigation
of digestive complunts These symptoms rmie gastric and cholecystie
discase Indigestion and colic ¢an both be caused by panereatic disease
Trequentls comeident chironie pancreatitis and rarely absolute pancreatic
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nsufficency oceur Glveosuria and drabetes occur more commonly than v
the normal mdidual

\ operation the pancreas feels firm, wregular and nodular Diagnous of
1 pancreatic disease 1s not entirely reliable by palpation alone It 1s not
usually possible to palpate mndividual ealeyh Explorators mesion after
reflecting the duodenum or after separating the gastrocolic omentum may
be made into the gland to expose the duct and remov ¢ ealeul (chapter 14)
Following pancreatohthotomy dramage procedures mav be 1n tituted
Rarels 1t 15 elected to perform pancreatectomy because of the sesenty of
the pamn and magmtude of the malnutnition

B Benign Tumors and Crals

Cysts and 1slet cell adenomns are oceasionally obsersed mn the panerets
In addition, hibroadenoma hpoma mvroma chondroma, hemangioma and
hemangioendothehoma may be found These may be pedunculated or be
within the pancreas Intraductal Jesions hiave not been reported to be ol
served at operation These, however may be cpeeted as the meidence of
operative radiography ncreases

1 Cysts

Benign pancreatic cysts are not common One case was found per S000
admissions at the Mavo Clime The sy distribution 1s about equal The
middle age group 1s usually affeeted One case m a 5 month old infant has
been reported  I'raum4 15 an important merting agent m about half of the

pseudocysts ** Pancrettitts precedes ¢ evst i about 10 per cent of cices
and cholecystitis 1n about 35 per cent It 15 not usuaf for & paeriatie oy ¢
to present pancreatitis or choleey stitis as onset symptoms

The retention evst 15 a true eyt It 19 hned by epithelum It may be
<mgle or multiple and the size varies from a barels viable Jesion to 02(‘
which may contan 20 ters of fand The epithelal mng undergoes pre "
<ure atrophy 1n the Iarge cvats [Ins type accounts for 11 to 25 per cent ©
”“; ;l::s[:iolecmtx\ ¢ cast or (evstadenoma) 1< a true evst ined by epathelmm
It mav result from growth of adenomatous tisste or from dege rl(mll;"l
phenomena with formation of a multilocuhir ¢y t The myonty an mlt ‘l,t;
tail of the gland Ihe wall 15 of fibrous tisie Contents are mur(;u o
bloody Papillary projecttons are present m the inmg \Inhgnr\nt ¢l x::‘:"
frequently occurs  Fhe bengn e tadenoma mahkes up 10 to 1y per

catic oy ts

o }‘;:l‘;ﬂ:ll:l‘oc‘\nt 1% outside the prrenchyma of the paerers o llll:"::‘
the les of sae This proup mcludes v t ke colleetions of blood or net
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matenial Thore s no epithehal imng, The p endocyst makes ap ibout (0
per cent of pancrcitie eysts

Congenital evsts are rddatnels rare Indluded m this group arc dermonds
nd teratomy

Piraatie (vets are not mfrequent Thoy wmilly occur m congunction
with pam tie di e e ehenhere The hvdatd (3«t 15 8 large and smooth
<urfaeed It waually has muttiple drughter evsts Scolices mav be <cen
clingg to the hinmg of the unopened (vst Cysticercus eysts are due to
the 7 acnta soltwm The e arc multiple <mall and widely dispersed through
out the pancros

Of the symptoms and spns of pineraitie ¢yt dull and intermittent
pun s the most promment oceurning, m S to 90 per cent of cases Vague
epigastrie fullness mld dyv pepaa oceasional nau e and vomiting and
weight loss mav be present Jautdice may oceur n from 19 to 20 per cent
of eaves \ mass1s noted by the patient m the epigastrium in over half of
the eases The mass 1s palpable abote the umbnlicus and usually to the left
It 1 ten ¢ non tender and may move very <hghthy with repiration
Roentgenograms are valuable m diagnosis (chapter 8)

Once the diagnosis 1s e~tablished operation 15 imdiated for several
e ons

1 The eyst may rupturc with 60 to 70 per cent mortahity

2 \lalignant change masy develop 2 cystadenoma

3 Symptoms continue to mcrense

2 Heterotopic Pancreas

Heterotopie pancreatic epithelum may be found in the stomach, small
bowel gallbladder plenic capsule and at other areas in the abdominal
canity  In collective reviens of the recorded caces (now execeding 589)
about 32 per cent are noted 1 the duodenum the great majority con
centrated 1n the viaimty of Vater s papilla About half of thewe occur as
diserete nodules in the submuce. a Pithologic changes in the nodule have
been found similar to those 1n the pancreas meluding acute and chronic
mflammation neerosts uleeration hemorrhage adenoma and cancer
Symptoms occur mconstantly although most recorded enses are ineidental
autopsy findings

3 Annular Panerens
Annular pancreas has been reported as a cause of duodenal obstruction
1 cases varying i age from two days to 74 years It conmists of a band of

pancreatic tissue ansing from the head of the pancreas and encireling the
duodenum

Annular pancreas may exist wathout symptoms In the majonty of the
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surgieal eases the symptoms were those of g tugh mtestinal ob truction
In most Cees Toongen riy evamunation will identtfs ob~truction to the
<econd porton of the ducdenum

Too surgeal approaches hase been weed m the management of this
combition ‘The first 1 to relicie the duodenat obstruetion by exeron of
the constricting band of pancreatie tissue In some mstances s has been
followed by pancreatic fistula

The sceond method of rcheving the duodenal obstruction surgieally has
cartsted of some type of by passing, operation Thus has usually been etther
& gastro; tomy o1 1 duodenojejunostomy  Fhis as the considered
treatment of chowce

4 Islet Cell Adenomt

The 1slet ecll adenoms (nesidioblastoma) 15 usualty smgle, small, well
circum cribed lesion m the body or head of the panereas Symptoms of
wethness, famting and hunger due to hypoglyeemiy are characten tie
Honaver, the “Winpple Inad” may be <o severe that patients arc con
sidered to be neuropsy ehnatrie problems () 1he attachs come in the early
morning before breakfast or after scvere mental or physical effort ()
Durmng the attacks the blood «ugar levels are alway « below 50 mg per cent
() Becos ery follons the admimistration of sngar by mouth or ven

C Malgnant I ewons (Cf Alsop 100, and Chapter 13)

Panercatic neoplism in the head of the gland, at the pipiin s the g
creatte duct or at arcns of heterotopia may compress the common bile
duet Inundice, therefore, may be an early symptom  About 16 per cent of
patients with prmary eremoma of the panereis have chrome chokr)ﬂlm:
and Btloasis In the diabetie, mabgnaney of the pancreas oceurs abou
1> timeg more commonds than in the general popul stion

The head of the Llind 19 most often involved (70 per cent) Oripin may
be mutncenine Moot ofton it 33 hard and almost gritts 1tise mhxmn'\({
or cuboidal cell adenocironoma pnginsting from duct epithehum

oid a0 yrregular duct bhe spaces
argzﬁifomll) ,{;he tumor 15 soft, fleshy and muced \heroscopieally, s
nar eell adenor ranoms
" l(}‘l:rcumm'x of the body or tul of the panercix may b hord umﬁ\:l‘;r
mass Jt oreasonally 33 5 saft sasenlar mass or a diffuse ml';hm(mn‘l(»mm'I
entire ghnd \icroscopieatly #t 15 1 columuar eciiniar adenoc m”“ o
ansig from ducts rather than from acuw There may e an l:";-;i) T
veolar pattern Stroma 13 Vanable  The tumors of nuar ong s ol
sist of sounded or polshedral cclls with very httle stroma, o

fike a round cell sarcoma
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T ocal spread of pinereatic tumor myolves the posterior wall of stomach
the duedensl jejunal flexure, the spleen and the common tle duct Pene
tration and ulceration 1s not common Pentoneal reeding 19 seen of the in
volvement 13w the body and tail Tymphatic spread from the head 1s to
the subpyloric nodes Trom the bods and tal lymphatic spread 18 to
pereatospleme nodes and thenee to gastrie hepatie echiae, mesentene
and pertrortic nedes Mediastu! nodes and Jung metastases are not usual
Vescular spread 19 through the portal system

Portal hy perten won wnd asates may be present \bdomnal pun 18 pro-
duced by nerve sheath cxtension along the cebi plexus

Claneally, the disease 1s rapdly progressive, averaging seven months
from recogmtion of syraptoms te death Waght lossis common Abdominal
or back pam appears as the mntiad complamt n only about half of the cases
The upper abdominal pan radiates to the back 15 dull, aching and pro-
gresswe It s ageravated at mpght by hed rest and 1s relieved occasionally
by sitting or standing The pain may oceur i an uleer Yhythm (10 per
cent) Jaundice appears in two thirds of cases of whach 80 per cent are
assocrated with pun The pamless jaundice  meture 1s not truly char
actenstie m carcmnoma of the pancreas

\ental symptoms of anxiety depression and msomma appear in an o
castonal case Multiple venous thromboses are common and may be m1
geatory Tatigue anorenn nausea vomiting constipation and diarrhen
oceur farly {requently

Physical examination seldom reveals v paipable pancreatic mass A
palpable hver 1s found 1 1bout two thirds of cases and, in about half, a
palpable gailbladder A<cites occura m about 15 per cent.
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CLINICAL MANIFESTATIONS OF
COMMON BILE DUCT DISEASE

A General Clinical Picture

Fhe <o-called prediliction for the fair, fat fecund female of forty” to
have hihary tract dicease 1s not exclusne Its adoption may lead to error
\ majonity of patrents 1t 1s true who have nhary tract dicease are more
than 40 vears of age However nearly a third of the patients are younger
In fact there are as many between the ages of 26 and 30 with bibary tract
discase as between the ages of 41 and 4o

In the younger age group with choleeystitis fallacious imbial diagnoses
may be made Such are abd ! mgrame appendicitis Vechel s
dnverticulitis mesentenic adenutis peptic (duodenal) uleer hepatitis neph
nit1s pyehtis hy peremesis gras idarum and functional abdominal pun

In the older age group the diagnosis of bihary tract di ease may be easy
A\ characteristic symptom complex offers no difficulty However angina
like pamn or cunious discomforts referred to other areas may completely
mask mtnnsic duct disease until the development of jaundice In many
eaces the only manifestation the patient may have mn whom the common
duct 13 packed full of stones 1s & weakness due to progressne hepatic
dysfunction

1 Prodromal Manifestations

Indigestion and flatulence are uniersal duly bemng asenbed to over
mdulgence an extra spice a new food an argument or an mcubating upper
respiratory tract mfectton N\ausea or belehing together with a feeling of
grddiness or famting arc attnibuted to «umilar causes Such 15 the basie
symptomatology of cholecystitis It may be thoroughly di1 guised as a trans
1ent phenomenon Or 1t has occurred previously without sequelse and 1s
expected particularly at family gatherings—wath or without aleoholie re
freshment These symptoms may beeome only after abd 1

fullness has progressed to pamnful cohe and nausea or belching to s omit
mng

In view of the many as ocated factors none ean be 1dentificd as being

prmary or prodromal Infection metabolic disorders dietary nade
quacies and evcesses pregnancies and corsets have all been accused as

49
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causes for gallstones and for cholecy stitis True, there are so-called famulial
tendencies but the ensironment and the dinner table are factors m family
life Typhoud fever 1s frequently followed by cholelithiasis with ealeul con
taming the bacillus Cberthelln We are not now exposed to thit contagion
so frequently vet gallstones are beng manufactured merrily by mynads
Fsen ascetie vegetarans and non pregnant women or clnldren who do not
wear corsets all have bilary tract disease The mamfestations of chole
Lthiasis meluding common duet diserse are <o protean that it 1s wnusual
to have ‘asymptomatic cholelithiasis

In another category are congenital anomalies of the bihary tract a~ oct
ated with jaundice The problem m such cases 1s to differentiate hemols tre
causes from intra or extrahepatic obstruction, mspisated bile, duodenal
atresia and infection Other disease or anomahies such as fibrocystie dia o
of the panereas, lung or eardiac disease mav be present

The biliary tract may be the site of scecondary mamfestations of di case
A perfortted uleer or appendin and residun of peritomtis may mvolve the
hepatic pedicle Gonorrheal penitomtis was 2 frequent offender before the
use of modern antibioties Infections in the tonsils nasal smuses colon
or hidney can nvohe the bile ducts through lymph or blood routes et
static neoplasms often are located m the second portion of the duodenum
and thence myolve the bihary tract Tungus and pirasitic infestations may
form abscesses or ¢y«ts external to or within the biary tract

2 Symptoms

Symptoms of common bile duct disease comerde with and ire overlipped
by abnormahties m the gallbladder, pancreas, siomach and Iner ibe
dommal pam with speafic localization and radiation 15 often diguostie
When pun s followed by mnereasing jaundice loe vrzttron 13 implied in the
commﬂlnlc @it Mowever, digestne disturbances, fever or clully and
apathy are not alwayvs diagnostic of common tile duet disease even i the
presence of jaundice ) The presence of hemtemers or melena together
with aundice may mdicate dicease at the papilla Achofic stools ma
hogany brown unne and ictere «clerae are common, constant and rehabl
evidences of disease 1n the common duct

1 os of electroly tes through fistulie, vomiting or drarrhey, toge ther wath
deereased intake or madequate digestion can affect hver and ile-duct
function Portal or biliary arrhosie may follow repeated operatne pro-
cedures for repair of the common bile duct, wherem thich scur hasmolied
the hepatic blood supply Cirrhosis may be due to duct obstruetion or mi

< npo ed
hcl :-l;cl:::tpcnmphmnnns are the rule pathor than the exception i commen
tnle duct dicense Internal Inhiary fistuly or gall tone alcus may be first s
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dicwtion In other ewes persistent oxternal nlory fistulwe and readual
choledochohthias mas e more scnous than the ongmal ehief complamt
Pancratitic pancreatie vats and tumors pleuntis: pneumomitis hiver and
subhiepatic absees e« and splame sein thromboss are comphetions which
mw apperr without provions sidication that the common bile duet 15 the
ource

3 Palpation of the Liver (T, 39)

Tremkdin Hanger b mdicated the essanec of its saluc as one good feel
of the Iivar s worth any two hver function tests Leon Scinff hag mdieated
thit palpition of the Tiver 18 Just as saluable i jaundiee Fxamimation of
the Iiser mass by palpition and percusaon gves an idea concerning 1ts

e tovture contour and scnsitiuty

An nlaged bver occurs 1 hepatatis obstructive Juundice due to stone
and tnmor n fatty mbltetion and mconsistentls 1 patients with eirrhosis
of the Iner The Lirgest Iiner 18 found m paticnts wath fatts infiltration
If hiepatie (nlargemant 15 ab~ent in a paticnt wath obstructive jaundice 1t
1s unbihely that tumar 1< presont

The soft firmm hver edge mav be normal \ blunt <oft edge 1s often as-
souated with cardi i in ufficrcney or metastases which may be deep withm
the hser An arregular nodular Iner edge may represent tumor nodule or
eirthosnis However the aarrhotic Iiver 1s firm mather than soft Liver nodu
lanty 1 often praduced by tumor mass which his broken through the

F1e 3) Pavkarion or THE [1vER (Courtesy of Chas Phzer & Ca Inc)
One fee] of the liver1 werth two liver function tests —Hanger



152 THE BIIAIY fRACT

e ule On occwion nodularty of the Iner 1s ¢ weed Wy omenta] utuh
ments which are resdua of choleey stie diserse {hy, 201)

Lendernes 15 usually ssocsited with heprtihs wmd 1 often found with
abueess of the Iner and subdiphragmatic space Tocabzed mflamm et
may be representcd by porcussion tendernees

Information wbout the common ile duct mav oftcn be ohtamed I 1 1
ful Wbdommnl exsmination of the hver

B Prman Manifestations

1 Iigestive Disturh mece

Very promment m the medic hastors of paticuts with thnorm thitics of
the common duct are flutulence fulliess and bedchmg These are prom
ment alo wm ll gistromtestinal disease Diferenty stron from aerophagn
uleer disease or evtrymtestinal dicase (uch 1w prelonephits or ronyd
cafenl) cannot be made on the by s of the sumptoms alone  There 1
howerer a particulir specifie depsec of pressure presant booeath the rght
hypochondrium which may mdict the Inhary trict {his appe s more thin
one how after completion of 2 meal ind s assao itcd wath toderness wd of
ten followed by 2 sorcness logether with the fullnes m the nght abdomen
15 an mcrcising destre to move the howdls, to pass fatus and 1o ‘burp
Lhs fulines s not relieved by body movements by hest or by nomon o
of garments However time and various ¢ awminatn s poenmt ths o <ub
ade without tesidut

Lhe patient mas dentrfs 4 particular stem e the dict s the e
such e chocalite spres greasy foods pork limb cibhige omon und
Sulad dresang, Trequentts 1 pationt notes that bt from the wift
elimmate the mndigestion the fullness and repe sted cruetations panited
with right subehonidraf pressure

the orcurronc g of actuil o fancied constip ttion 1~ 1 promumcnt symptom
m many patients I psom salts phospho sody <alme hix it es often with
ylomed deeny st and brle <alts compounds’ ¢ rdiced thar @ mptons
Poomns e not Jfectne mrcicd of sumptoms nor are saeh ctharties
ey mylh of magne 1 ¢ stor ol or hicorse pondcr The fullness prosenr

ATV
sens stion s often followed by cohehy pun Carcful que tioning 1~ hive
to diffcre ntmte pressurc from pun symptoms e

2 Pamn l
It 19 evident from muny eeparts of aatop v nuaterny and from (luuu‘x

obetry ttrons tht n diseased gallb] dder full of tones or a fibreti w.ul‘tl)

with « o tsons ¢ bo present wathout symptoms whieh el the ok

witudc of the prtholeae findings .
Fhe appc e of pun wdi e cof e tiliary paner stic A tem s



CLINge AL \H\HF ST!TIO\S

1,3

pmmnb to i Istentyoy of the ucgq Il it 1100, ted ¢, lr ough drnnmge tubey

lefg py Operaop ! Produce. S the ¢ folloy NG 3 peg OI’

Nentigy o the gy HM xdrl(r dulj 5 achg y, ght Upper Madpyy, oc
mvmm" Fidagy, e right -c11 l

I)nst(nnox 1V of the 0 p ucn e ¢

t ge: C ety ngy ne pamy Mdiagyy, to
e el ud “OMet i, 0 the l(‘ft

nes g Dper Quadry, "t aroung the )cf,
Lostq) Mgy 14 the Jofy Sepniy
3 Dm((nu f the o, mon byje Met pun m lplg'mrmm rndl:ltmg
o the Preeg, i to the ngh Seapulqp reg)

I the heagg the pa,, feat of ¢, e ¢ hmmL or acyge mﬂammu
ton b g, ¢ Derumy, liea) If ¢ tay of he mncreas 150
Volved be 1 the pre, ordyp, may mdmle[ T the Jo 8rom,
Woung ¢, the Jof Otljee Jomt qraq

In ¢ Mtieny id of 05t remq 'y Teaction cUrs to
dnsronn of by, Ty p-mcrmm- due, By st 2 Profuse CISpirg
tion appears g, ©3 suff;, nd th, u, 1d ang threg

1C1C 15 alvg a fo cchng ol' Iz lez T the t mtrmlcrnall

Doulnlct et g,

Mmugh pay ight Upper Quadry,, S co) foung With byje
et diseqe, the by traet 1g hot only <oy, e for l mn Nor doe.

a5 ence of m the Tight y,, Per qy adrapg exeluge g, le dyey diseas,

Payp thy ¢, 1le dye, disegg, M2y sy DUC Yl oy €len to
relief with angag Under such ¢ UMstanceg 1 Dasm
®hyely 1T re), AN Whiep Makens ¢ Datieny dury,, the Tughg

om g g, 1 due to4, uy (Istentyq, Inter
Mitteng stant | the Mphoyg t ! a Te1 beloy the
right Costaf gin

111:1:3 Ly Pun 55 us 3 Onstany With e exag, rbatmns Over
03 myp, nteryq), 0 can p, Diereyy harp burmng Over
Severa] ), TS ungyy the atient n agony of enzy ling or
st ting py 2 togethep With g Piea 15 b:lmq trace disease
n my, X‘reddurmg e\'uerb'mox S th, the g Upp, quad
rant apg etther ¢, the ePigast or t Tough ¢}, lower Tight
chest ¢ bety 1t the Joy, er bord, f th ula ang the funth o,
eveny t e Or pa, ) radiy to th, e ordrym,
Osterior 3 affect h shoulg, T even the }, bosacml
eag
W hey t ab(lommnl Dam g ante; Teferreq fr € pan
Creatye st icts Pancreatw p: ' magy be p., -agongy
Ut wath ong int 1 Urs) of 1y 0 tis Usuajly, Ha
1 oMy} Pam sy, ating gallbladdcr diseage 3y m 2Ppend,
eitig hepatltzs Porta} Crhogg Tenal g, o) b, ang bep



154 THE py, Ry g 1er

tic tleep In most Cases, dl(fcrentmtwn of nppen(lwcal ;,1str0(luod(nnl fnd
rena} Origing fop s\mploms N he Madp 4, tor q shorg beriod of obsery oy
nd Study

\Iohnchub Wathy, Dgsen and Morey ), nccomp'uu adupy ache oy the
cn:gastnum or \pochondnum Wwhep hcp'mus or Cirrhogg 5 preeny The
bam of hepamxs 2 Tt ated |, Y emeng or by Cting, and thop 15
a('compan,)mg lendemc\q emlcmeﬂs d Tigidygy e Mereqseg nd .
Calizeq n the Preseneq of dllTuve or loeay mfoetwn

Atra o e\trahepatw obstmctmn to the duct Sy stem Provide, fertig
field for mf(cnou B teryq are Dresent the glllbh(lzlcr and aDpear

bile 1, S0me cgepg fectygy, may he ntrodyc g by SUrgery ang throygy,
dramyg, abscegg cholay, Bitis or ) 111s 3 ), OCCUr mory
readyly wh W oIg blocy, d nder o, h Condityoy, duct o Ut
Mpedeg drap, of mfeoy, d aterrn] 4 Omption g, DProduce
Overmnyy b 1 S)al\mg chul} IS Tecogeg Chir
COt's foy op » 15 oftey, Mpansed 3 Interpy, t utnndIiucmnntrmmlu‘(
BtImr,} nfectsg, Chirsegf r1q} of the how ) m(lurlmg
"Cplococey, s Bacyy, s coly crobiact, €r0genes The anerohy
deh byg, is CnL sceqy, Maders id e respoy
¢ for ¢, and ¢, Tesent hepage comq * ) iTumxl;\:tmn

o {¢ 1
bctuoen duet nfeetroy, Iner '1})\(0(3andpJoIophh.lnmnsdiﬂhul( Teukogy
sey :x(ton'xlthomp_) by Ml”ml'lmll’l\

mm
benieilyy, or th arioyg myepygr Is moITc(lne unt;) adequate Hurgieq)

he
“entm 7o to T cent of Dtients Wath peyg, (holoc) “hitn

eier 1o 8
nd ) only hout 19 Perceng o Patiengg With hrone (ho}oq Sttis Sy
n the ¢ et are found 1, 25 aboyt 5 per O Of pation s wath
eute (fo), Lty ) C Preseng about 9g Per ceng of those vy hae

Paticnty yyy,

¢hrone chnloc_) Stityy and qp, foung Mt Joag ‘Y per ceng of "
1 hmon of aundy It 1g not afyqy Posable 4 corrcfage hreseye

chili, and foy ¢ p to the Presence of stones (tabj, 9)

calty 4y, difre rentityy hepate, Hulay Jundiee

LT problem “eept gy
f the hemop, Bt peg of Jaundice .
ey WS Py op (lmngr The chane

Obtryg 10 the by, duct ¢, nt
featurey f € furnyp, the boy cltipg l.nlmmlor\ findings confirm
but o not OStablp the diag gy, 3] .

atlure of bile ¢4 ahpear o, the HHestyyq) trict may be due g4 the ol



CIINILAT MANSFESTATIONS 15

TARF 9 ANanss oF Acere anh Cimosie CuolseysTiTrs

4 te [ Ch
(28] Chal T tal
oy tith [ o tn | 513 Cases
185 Cases | 326 Cases
Tever 135 30 164
I cukoey tnsis 158 o3 211
D pepstt " 22 391
Dull pun to colie 16 19, 357
History of yaundice 16 <2 101
Hi tory of jnundice with common duct stone 7 51 61
Choleeysteetomy done 133 315 48
Cholecystostomy done 57 13 65
Stones i gallbladder 155 236 M
Stonea 1n gulibladder and common duct ] 62 [33
I ocation of stones not stated 10 29 n

struetion to flow or the fulure in le formation In severe forms of hepa
titis an ‘obstructine  phase appears m 20 per cent of pattents Suppression
of nle form tian 13 seen 1n bemgn (rare) and i malignant (frequent) disease
which also obstruets the bile ducts

Bile duct obstruction 1s folloned by an acholic stool an increase m
brown color m shin and urine concurrently with an mncrease 1n mtrachole
dochnl pressure It 1s known that bile duct epithelium {as well s the gall
bladder) will absorb and exerete dilute and deplete bile which does not
leave the common bile duct T his together with bacterial activaty produces

white bile  This evsts as hydrops m the gallbladder It s of no gen

eral prognostic value However in the common duct the presence of white
bile 15 of serious prognosts because 1t indicates actual or mmpendmg hepatic
fulure

Daily chimeal and laboratory exammations of fecal and urmary ile mg
ment and urobihnogen can be ) ted by selected hiver function tests
Jaundice due to ealeuli 3s usually mtermittent and fluctuant Howcver
when the serum bilirubin 1s stabilized or decreasing bile should disappear
from the urine ile should appear m the stoal and fecal and urmary urohy
linogen return to normal Should a decrease 1n serum bilrubin not be fol
loved by these coordmated and expeeted changes 1t 15 possible that hepatic
faure rather than improvement 1~ immment

Once the diagnosis of obstructive jaundice 1s made with certamty prep
arations for surgical wtervention should be made After the shortest
quichest and best possible parenteral (or enteral) preparation surgical
drumage of the bule passages should be accomphished If permanent relief
of the obstruction can be accomphished 1t should be done How ever
whether or not bile 15 permitted to reach the mtestinal tract 1s not as 1m
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litic heptitis 15 chareterszed I the presence of inspresated Inle m the
mallcr eanalicuhr Penportal regions hwe sarable miiltration with mono
ek ar leuhocvtes and co mophiles may be as prominent a8 n the drug
ndueed di case Hepatie ecllular damage may be prosent Ttoas usually
mimmil The buloon  1vpe hepatie cdl s frequently reen Thepatie cell
necresss 1= very rare but cm ooccur Regonerition of cholingoles and of
small inle eanieul wsaally aceurs in cholangiolitic hepatitis

1t 14 not alwavs poxable to differentinte early in the di ease between
mtra and extebepatic yaundiec However after scveral weehs the ehmeal
course together with the lahoratory and biopsy findings <hould permit
accurite diagnoss

Inintra hepatie obstructin e Jaundice the prodromal  gnppe ’ hike many
festations may be mummal Clay colored stools dark unne and scleral
seteruis are most obvious Prurmtus may be severe anorexia 15 common
fever may be low grade but <lills are rare Jaundice may be protracted,
fluctuint and very mten<c cven following such small total doses as 200 mg
of chlorpromazine Chimeal eourse tends toward recovery Iatality 13 more
frequent following cxploratory operation (Biopsy of the Iinver should be
taken earls 1n the operation to avoid confusion due to effects of ancstheqa )

Lacept for the presence of jaundice physieal examination may be normal
n patients with mtra hepatie obstruetion  Splenomegaly may oceur n
these patients 1t 1s unusual in ealeulous disease and obstructive neoplasia
of the common duet Hepatomegaly oceurs mn all three states 1t constantly
mcreases 1 patients with obstruction due to malignaney There 13 usually
no pmin and very little hepatic tenderness in patients with cholangiohtic
hepatitis  Choleeystography should be done preferably by intravenous
method (fig 42)

In mtra hepatic obstruction serum bilirubin may be high (30~10 mg per
cent—prompt) Serum chol ol may reach t douslevels (800 mg per
eent) The alkaline phosphatase 1s usually d Recently 1t has been
noted that cholangiohtic jaundice may be assoeiated with a ratio between
alkaline phosphatase (in Shinowara umits) and total cholesterol (when
greater than 300 mg per cent and divided by 100) which 1s less than 7 o
{Shay) Hyperbibirubmuna 1s present Urme and fecal urobihnogen may
be ab ent Stools are acholie These may fluctuate If the obstructive phase
18 promment serum flocculation tests may be normal If the hepatic cell
15 affected floceulation tests may be abnormal

Prothromnn time may be altered but will respond to therapy with
vitamin ’ Total serum protems m long standing cases are decreased
mainly heeause of a subnormal albumm partition

Trwer biopsy 15 particularly valuable This exammation together with
other observations of istorical physical and laboratory examnations (par
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ticularly 1 geries), can establish the diagnous of ntra hepatic obstructne
Jaundice A lngh mdex of SHUSPICION 1S NecLsIry

Caleulous disease of the ahary tract may be complieated by cholagio.
hitic hepatitis Diagnostic choledochotomy may be required

When the gallbladder 15 not functioning, onset of jaundiee due to cal
culous obstruction may be very rapid It 1s often accompanted by pan and
frequently by chills and fever, and 1s usually mtermittent A1l specanens of
feces and urme should be examined grossly  Urobilin and hile pigment van
e mtensity at irregular intersals between normal and achohe stools The
presence of an occastonally clear urme during jaundice 1s suggestive of
choledochohithiasis Tt 3s to be noted that certan prgments of the porplnnin
cyele (Watson) may cause n dark unine and a poitive test m the absnce
of bile

This type of mtermittent jaundice 15 aleo <«cen in patients with prmany
(multifocal) earemoma of the Iner In such cases an mtraductal or mtra
hepatic lesion may occlude certain segments of the hver while other seg
ments contimue to function Sudden and merersing jumdice ean appear m
the patient with a bemgn or malignant tumor of the papilla The gradual
character of the ocelusion mechamsm permts comerdent merea ed mtrt
ductal pressure and coincident expanston of the gallbladder and ducts untit
wudden decompensation occurs m Inver cells

Jaundice may be complicated by fever malat ¢ nigors ment1land ph
eal depression wethness apathy and marhed anorevr Gradual onset of
1nundice 15 seen with hepatitis, eholangiolitis or lymphoma If meprsated
tile obstructs the bile ducts back pressure agamst the hepatie ecll may be
mereascd to greater than 200 to 300 mm. of bile pressure Irver cells ein
not funetion under such pressure

Abnormal cephalin cholesterol flocculation and other tests of hepato-
cellular damage usually become apparent after a few weehs of complete
extrihepatie bilary tract ohstruction These tests may be norm dunng
the first week or two of obstructn e jaundice Flocenlation and smilr tests
are positive early an the cousse of an acute hepatits

When choledochitis or cholangtss 15 assoctaed with choledocholithnne
s mamy 15 30 per cent of patients will not <how (hmeal jaundice h]x tht\rl
the chimical ustory of tlness 1 from two weehs to tho months or nlngf(l
Serum biltrubin may be high, normal or only shghthy elevated Feeal an
urinary urobilogen may be absent

Tranwent jaundice may appear af

sorption of e pigment

h‘(f;fr;l!:lcg: aroof thcl()lﬁu 13 not commont i prusents who d(uh;p 't:'llfu
cmomn of the extrahcpatic bile ducts Jaundic 18 #e nlm (lln{!":lrl-[:“(l‘)} "
71 per cent of these patients In these patients jwmndice 13

ter choldochalithotoms dud to de
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dyspepsit abdommal pun and weight loss An enlarged tender Iiver 15
scen m thout 25 per cent of these patients and m about half of these the
galibldder may be palpable Ahout 10 per eent of patients with tumor m
the extribepatic ditets have eo-exastent cholelithiaais (chapter 1)

Paeept for the Iner cxamination of the abdomen m a patient with
Jaundice 1 not always helpful m estabhishing a diagnows Ascites o large
gllbladder wd a palpablc mass may be present ‘The mass may be soft
and tender as may the enlarged ¢ lbladder 1t may be nodular or firm
localized or diffu e to merge with the contours of iver or other organ A
targe galibladder i the abrence of jaundice suggests the presence of (ystic
duet obstruction with hydrops or empyema of the gallbladder When the
enlirged gailbladder 15 palpated n the presence of Jundice this suggests
a normal gallbladder and the presence of obstruction due to malignaney 1n, IV
the distal common nte duct (Coury orsier spectfically implicated carcnoma
of the pinereas m hus 12w * coneerming this) When the gallbladder can
not be prlpated n the presence of jaundice 1t mdicates previous cholecyst:
t1s which has resulted m a shrunhen gallbladder Choledocholithiasis g
very froquent m this errcumstance If the Iner does not enlarge ﬂfterl tu o\ /
or three wechs of jaundice the cause for obstruction 1s probably inflarnma
tory rither than neoplastic

Abdomunal tenderness and ngdity may occur with choleeystitis, pan
ereatitis or primary ductal neoplasm Percussion auscultation may 1dentify
an anterior solid tumor Rectal examination may reveil pelvic metastases

VMuch mformation 15 obtamed from the urme feces and shin Gross
spection can mdicate whether bile 1s formed whether 1t 15 reaching the
mtestinal tract and whether 1t 15 being reabsorbed Tull evaluation must
be given to the effect of mtestinal anticepties which may decrease conyersion
of bile pigments by depressing activity of ntestinal bacternal flora

To be carefully evaluated m the mtict patient with jaundice are such
lesions as lymphoma primary caranoma of lung breist stomach and the
shin (Addi~on s disease and carotinemiy)

Jaundice 1n the patient who has had pres1ous iliary traet surgery may
be due to the surgery (hgation of the duet stricture from hgation of one
wall of the duct) to sequelae (pseudo choledochus eyst cholangitis or
residual caleul 1 the cystic duct stump migrating downward residual in
trahepatic or choledochal caleul) or to a new process (tumor pancreatitis
hepatitss or hemolssis) It 15 unusual for a patient nath a choledochostomy
to develop jaundice If this oceurs 1n the presence of a functioning dramage
tube a cholangiogram may mdicate mechanical difficulties 1n position of
the drunage tube Persistent jaundice may be associated with intrahepatic
neaplasm or residual choledocholithrasis or due to hemolysis or hepatitis
When bile drainage 1s not apparent through the lateral imb of the T
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tabe, mechanmeal obstruction e be due to () abnormal poution with
rclation to the mun hepatic ducts (b) isprated debns m oa yery small
tube, (c) hithing or (d) a defect such s a <eptum m the tube

Jaundice may be assocrated with hem wtemcsis, blaek stools or ma e
gastromtestinal hemorrhage Anamnesis 15 of great importance Gastro-
mtestinal hemorrhage which precedes the onset of jaundice may mdiate
a duodenaf ulecr adjacent to the common bile duct Melena followed 1m
mediately by jaundice may be due to 2 fungating or ulcerating tumor at
the papilla

Gastraintestimal hemorrhage may occur after jaundice has been pre ent
for 2 week or more In such cases hypoprothrombnemia, portal hyper
tension or gastroduodemtis mey be present In portal orrhoss, gastne
hemotrhage from gastro esophageal variccs may oceur simultancously with
other cvidence of hepatocellulir decompensation In an 1solated mstance ¥
saw gastromtestinal blecdmy, during 2 prolonged obstructive Jaundice as-
sacinted vath <pletic vein thrombosis and acute thrombocy topentn Another
mstance was 1 4 patient who had sesen bile duet reeonstruetion procedures
over & four year period Tive sears after this he developed obstructne
1aundice wsocited with fatal hematemesis

Obstruetive jaundice 1s prictieally always assoaated with dilat stion of
the common bile duct A caleulus 1s usually smpacted at the di<tal termina
tion of the extraduodenal commaon Inle duct Therefore all of the dutt be-
tween the site of tmpaction and the Iner1s dilated Stneture due to traums
15 located where the common hepati duct had jomed the evstie duct
Therefore although the extraduodenal common bile duct may be normal
or small, the common hepatic duct between the stricture and the e
capilaries may be tremendousty diiated

In tho-e eaces wherein cholngitis and/or choledochitss s followed by
fong stricture the area of wflammatson 13 thichened, stenosed and narm;\
whale the duct between the stricture and the liver 19 only shghtly diutal
Dilatation of the hle ducts snd eapillames m such cases 19 mitmal C\l‘
ulous di.erse results in a thich duet wall There v mtramural nud vl
fibrocellular reaction and edema s & result normal clwtiaty of the ‘!(l‘d
15 impared  Aecordingly the duct may be pu Led with stones vet 11‘02“‘;
dilated beyond 1 3em Lhe trickle of lnlcl betneen the caleut s asa npp!

endering across 1ts pebbled bed

1"‘“‘:’;::]‘ olectLl:nn 18 due ltlJ a mlignant tumor or 1o mudmlhl hgn:‘v:)r::'
the cypreity of the bile duct mav become tremendous and the con
duct diameter may reach 3 em

Obstructpne jaundice 15 al o seen as
~ection, peptic ulcer perforation and vl

a equed to pantroditss, gutne h‘r
Tate or adhesinns i the forme o
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may ney ’C identyfiog CAUe 1 1 Joog than 2or3mm n diamete, Reler
S f.

of th, Struction g ol t B8 adeqqqy, d, 8¢ of the
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3 Fns!ulne

3 Interpgy Fistulg

The interng] bile fistyla Usually 1y olieg ¢ ¢l
colte op cholcc} stoduodennl Yanetieg and the Commoy, g, et ag choIedocho-
chojee stie op ¢ Oledochq) Uodeny tvpes e sponl’meous mterpqy bile
fistyly 13 Usually gue to ealeyy, O(cas:onall Malgnay, Or benyg, Bastrp
ulcernuon may, Molie (he duets op ga)lb!ad(ler It yg 0 Usug) to recog
Nize g9 Such ¢he chinieg) Pinodlp A5soc1ateq With the fommtmn of ap n

ften

e € ac; of
obslrueuon due to & large 8allstone may alsq be the firet 8ign thyy an i
? evisty
O-enterye fistyly usuajly folloy g Mpyemq h TOps of th,
(! wit

'Pyema op 1) dj
ey, mumlgnngxcne and perlomhon Such
fistulaq m\uhmg the gallblddder tend ¢4 close epontaneouﬁl_‘, Sympt
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of penitoneal trrtation are present 1 Jess than half of the pitents How
s, the right upper quadrant 1s tender, often ngid Pam 1 loealized and
does not radate Dinpheagmatie srrtation ss frequent and the mflimmaton
process mav activate o pleunitis or pneumomtrs Reflex sphnting, of the
night chest may imstinte nteleetaas In relatn el few patients bile peritonts
miy oceur

Iistule molving the common bide duet duffer from thoee m ohmg the
ralibladder There 15 o farge amount of e surrounding the common
bite duct st sts termmtion At the papfla, surgical probey and dilators
rexdily deviate from the normal an vomenl chanuel to est ik & duct
duodennl fistuln These are usually unmportant heesuse of the protection
offcred by adjreent s ues In same erses the surgieal probe will perforate
the pancrcatic duet snd pwereas Symptoms of panest iis may follon

Similarfs, trmatic miemal fistuly may follow the impaction of 2 sal
eulus at the distal end of the extraduodcan] comman duct This fust forms
~ dnerticulum  then the fistula The dnerticula formed under such circum
stances hive frequently bieen oliserved to cause pancretitn Congenttal
fistulte betwen the pinercatic and common tnle ducts huve been reported
w the papiifa These are asymptomatie and of no hnown efsse o <iguific smee

b Laxternal Fastula
Spontaneous perforation of the extraduodens] common duct mav i
munute and defy detection “Tins closes ripudly after diehane of okl
Adjacent duadenum, gillbladder, hepatoduodenal hgament or stomack
may <cal the perforatson Tistula formation between the common durt atd
adjent viseera 3s imfrequent i
In most cases an externa) bile fistul 158 *hiteral* rther thn n “ond
varets  An externnl bile fistule 3 very rin asa spontancous event Spverad
canes have heen reported of suboutantons ah (4 forth ition Teprestpting
perfaration of the galibladder which beeams biliey histuln after wmes o0
1here 15 16 hnown ease of spont weous extornnd hifary fistulie ongmalng
the common Infe duct
f"}m\temu) ble fetulae follow curgery myvohang the bifurs preoaed ::
the great myonts there has been dramage of the gaiiblslder or mm!?m
tale duet In o few mnt inces stirpteal procedures myols g ﬂdl"”";‘ O'L' "
adney colon duodimim or stomach may necesstate the estabilt hues
bl fistuly faet s csplored (€nls @

Infe ¢
3 fistuis 12 estabhshed whin the common
vers fow stirgeons have sdsacated clovire without sndwelimg, drun s }

n that 3 sl s
1he dosure 1+ not alw e abeolutil bl gt 0 il o

¢
af ke e apes wwound the drge tubk Fhs <otpage ma e o
pre~cnce of the tube mugurites a forcin bodv sosebion wie
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traet Ordinanily when the dramage tube 1s remeved from the normal
posteholedochostomy duct, the triet leading from the duct will be oceluded
by the ¢ffect of pressure exerted from intra abdommil viscera Mucosa
weing from the mtestinal tract or galibladder may hme a chrome fistuly
Thrs fi tuly can persist

Surgical choledochostomy 13 2 lateral onifice 1t tends to clo e unless ob-
struction to distai flow 1 present Rerdual choledochohittiasis a papilloma
at the papitly of Vater mabgnancy at the termmation of the duct or
«tricture arc the usual rexsons a lateral fistula of the common duct would

persist
Infection 1n a fistulous tract may form an ab cess which requires dram
age During such episades purulent d may be a 1 by bile

It 13 unusual for such a collection once cvacuated to persist There are
mstanees i which such a eollection has formed 2 peeudocholecy stie evst
Such ean oceur when the cy stic duct lumen drains into the pentoneal pocket
of the reseeted gallbladder The pseudocholecystic eyst may obstruct the
nle duct

Bile drainage ocea~onally appears for a few davs following gallbladder
surgery [his may come from the lver bed from an aceessorv hepatic duet
at the (ystic duct pedicle from the shpping of a rgature on the ey stic stump
duct or from mjury to the common hepatie duct All ty pes except the last
will close spontaneoush  The last represents a technical error which has
nterfered with duct continuity and has partly obstructed the distal end of
the common duet

Bile drainage may occur within 72 hours postoperatively following renal
pyloroduodenal or hepatic flexure surgery Dunng disseetion of the duo-
denal stump and 1ts sub equent elosure a suture may occlude or penetrate
the wall of the common bile duet A bile fistula followmng this type of
surgery or the jaundice which may oceur will not usually persist

Tollowing pancreatoduodenal resection and following surgery to repair
stricture of the common bile duet transient bile fistula almost alwass
occurs A persistent bile fistula which occurs comeident with breakdown of
the anastomosis is of <econdary consideration to the presence of the mn
testinal fistula

Identification of bile 1n a fistula 15 usually easily made However bile 1s
present 1n normal intestmal contents so that the fact of tts presence may
be inconclusie

6 Gast anal 11 Ting

Massive gastrointestinal hemorrhage usually does not onginate within
the biliary tract Rehable statisties concerning the appearance of melena
n assoclation with disease of the common duet are not available Certamn
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wthonties (Bockus, ¥ usterman, Adler) indieate that whout 23 per cont of
putients with tumors of the pancrens, purtcaburh those mmolg the
piptiln may <how powtne fvborstary tests for blood i tie foro

1t 15 not unusttal to eberve syneopc or pan soenited wath a1 stood
which o foltoned After <everit days by pundiee Dypeadly thes identifes
a mabgnant tumor of the common bile duet which m wlceratiny, through the
papilia hias also occladed 1t s order of symptoms 1 aba scen follawing
mwtreetom) when the duodent stump has bean rlosed too elose 1o the
common bile duct and jumndiec becomes apprent whule o tarn <tool con
tites dug to the operitive trinmy

Any uleerating neoplasm croding the duodenl walt wnd vbstrueting, the
common bile duct may produce gastrowtestin ) bleehng and jrndice

Bihary tract bleeding wsually appears m the stool It 1 onh randy thit
1t appears m vomatus When jaundice appears tagether with kematemens
it 3> often not due to primary diserse m the bile duets Hepatie currhions
maj be associated with 1cterus and sumultaneous bleeding from esophagea
variees

Auother mstance of misave hemorrhage 1woonted with pre-exssiing
jaundice aceurred 1 o patient inwhom 8 p cudoey st of the panercas formed
follow g pinereatstic In this cace, hemorrhage appetred through the “{
tube as wedl as m the gastromtestinal trict The bleeding was recurrent over
~everal weeks and finally was massin € enough to be fatal 1t was found that
the action of the pancrethic enzymes m the pudocyst had eroded the
bt hepatie artery wto the nght hepatie duct

Congemt 1} sarcostties, hemangtomata and aneurysms ssthm the com
mon duct and adjicent to st have been reported as aswsoemted wath ga tro-
mtestinal bleeding, with and without jaundice

\nother confusing picture 35 mamsfost m a prtient wath multiple I
met wteses or pnmary ver milignaney T reealt & prtient whom Pr A
Tsat? hosprtahned en susproron of hepatstis Occult blaod was found i stoold
which were mtermattently achobe Joundiee mercred and bleedig con
tied  Gastromtestinal < may studs revealed cudenee of duodensi ules
( holer y~tography showed a functiomng £ Wbladder wiuel in this in 1nce
was among the 4 or » per cent errar “Lhe prtient was bleeding from multsple
and superfiaal ulcerations from the stomach, small bowel and the eecim
Jaundice was both mtrdiepatic and extrabepitic m ongn and due to 8
prmary (multicentric type of) mahgmant heptoma [ht gallbiadder was
hrunhen around one medium sized cleutus In this pitient the Jos gro-
throminn time was re<ponsible for the gastromtestinal bleeding The ma
1gnaney was responsble for the jaundice
l g.hum()h(c mqu{;c nceompmed with pastromtetinnl bleeding xr ;“!' :l‘
a resalt of hypoprothrombinermia or beewwee of merased portal bl
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age of patients with bile duct caremoma 1s somewht Togher than that of
patients with caremoma of the gilidladder 114§ of the patieats die wattun
the first tw o weeks after operation

Aseites or 4 pilpable mass may be found with ¢ yremoma of the paneres
bt seldom wppear with chrone panereatitis Physical findings are scareely
helpful Uppcr abdomnal tenderness or nmdity may occur with chro e
pancreatitis abo but arg usually seen dunng an exncerbation of the di prse
and subside rapidls Jaundice 13 trinsient wath the benign condition

Stunulation of the pancreas with <eerctin prostigmine and other drug
13 hhelv to lead to elevation of serum amyiase values n patients with pn
erentitis or duct obstruction In carcimoma of the panereas <ach <tumitu
praduces no change

Tigation of the pancreatie duet 1n the cxperimental animat reeults i a
nse 1n the serum amylase and hipase for o fow days then & decline ta low
1alues Swoilar findinga are present i earcinoma of the head of the pnere
with complete obstruction of the pancreatic duet 1he scrum amg lase and
Bipa ereusuallv fow when the patient 15 first seen Contrary ta reports i
thic hterature, clovated serum hipase 1s not often obsersed 1 eancer of the
paereas When the pancreabie duct 1s pittially obstruted by eancer tie
serum amyluse Ay e to unustil lesels This 1 especalls true shen the
mesenteric vem 15 eroded by the tumor Under thee conditions wide pread
hver metasta.cs are usually found

In eaneer of the head of the pancreas, the pancretic duet 1< usgslly ob
structed before yrundice oceurs Pancreatic puie 18 then abent Obstrachon
to the supraduodennl common bite duct by earanoma doe not mtcrfere
with sccretion of panere itie juice

Routine laboratory data has proved vatueless There are no con s tent
changes 1 the hematologie status n these ptucats

Abnormahities suggestive of mabgnanes (abuormal contour of sh s
«ages) may b <cen on s iy and cholees stogrim (chapter 8) "\ rage ;"’”:
preted as showme malignaney are seen m patients with { e wdvapeesd e
noms

Tumors of the duodenum e rare o
treatment 15 emploved m 1> per cent of bemgn and »> pr cent af f o
nant eases Pancrotaduodencetoms results i an upmlmcmorhms af

psd difficult to diignose Syppient
malig

per cent

Caranoma of the gilihiadde I
1t may be found m 04 per cent of all autopacs and 12 1 per
tients with tohary tract dise e Cholchthisis 13 seen s from 0 u; o
of enees of Cirainoma of the galtbhidder m post mortam stisdies {te "‘ ot
Othier Cuneal msestigations wdsate tht from the surgeon *’:‘x:‘ r’nm\
mendence of cholehthiss 13 much greatur i galtbladder lr m u;l:"“‘ i
reports indiet up to 82 per cont of earemoma ® wth preceding ch

© 1 diffhentt {6 yeomize wd rane {0 curt
por cont of all p
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destruction produced hepatic necross el tubedar nephranz Pror to
W orld War I when bibrobin appeared i the hadney tubales it unselr (fd
15 “bile nephrosis ” Subsequent 10 1046 sueh devths wene elasefiod as due
to “hepatorenal sy ndrome

Actunlly thus svndrome 13 2 all welusne torm coy ormy wch chmedt
and prthological states wherem ver and renal diseace miy coext t, be
mterdependent ot be mutaally deloterions T onints 2 {a) hepatu 1 1®
ficeney followed by renal shutdown, (b) renal msufficrency with sccondan
hepate fuabure, () Jaundice (obstructine or hepatocelint ) folloned 1y
renal fawre and (d) nephntis associated with hepitie comt

4 Blood o airthows assoomted with hemorthage Ty edabh b
sufficient by potension to maugurate lower nephron nephross
Continued Joss of albumin throuph the hidney may be foltowed ta
failure of the lner to produce it
¢ Tyeessive amounts of Hrlirubin together with other noviows ¢ it thatater
formed during ywundice mas be followed by a chemic il nephro 2 and
a foeal (totil) nephntis
Severe nepbntis (and/or nephrosclerosis) i whseh there i loss of
chlondes, potassium and total base together with additional falun to
retan proper fnds can preeipitate hepatie menflicioney by rea on of
1y povolemin alone

Hepatic complieations of Iiliary trict disense may be mamfest as cho
Ywgitis hepatites, Ier abecess and other m vnmatory «tites Cirrlioss
of the olstructive babary v inety may provohe the more common partal
urrhows Hep e fatture myy oceur after long tontinued ob tructie jrn
dice Becawse of the sccandiry hepatoecitulir damage thire may b s
fallacions picture of pnmary hepitstis Topatic com <hould not bc(tht‘
first aipn absennad by the ehmaan m a patnt with common afe ducl

o

(=4

disease
Renal tubular dysfunction 15 only rarely o mindestition of priman

chotedochal diserse Degener vhis ¢ phenomens, infection aml toxa manifes
ations may et as cialy wnolee hadney wwher

' \n uuu\)m‘-‘cml imd wsnably unforeseen mterrelation hp b(m’r: n i:}lll,:
tract and the gomto-unnars system 15 that of o techme sf niturc ;ﬂ:; "
mvolusng hidbevs may imohve the duodenum oe panaew ;n;n ‘(mrl
biltary tract mnervation Tecluite tl procodures to the fipatol n}'n;:;"d .
myy traumatize the hidnoy or ponrenal tisucs These are r‘rstl s
seen after mdopne resections for maligant divces mvolvng

system

a Fnflammatory Stats

Bactenal inflammation ot the pnlly s
rare Muconal and glandut i safection acLompany ¢

ok as ccllulitss ar carbunele }u
tuodemte [he papila
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borom!"i lmngﬁl otlwrum only hy trtimy uch pg thay due o caley);
\cqmmlxtcnmn 13 rrlunntu " ory %ymptomvncc ordy, ngly nrcmuumnl
by,

In the Presence o ln-ul(qlmc bile figy, togeth, With y, Dfection of the bile
Prssageq cmluu,ms or (lmlulmlum my he follouod b :ohng:m
lenty rholmgmhm lnmmw and ypp, or pcnhemtc abseqs, Szgns
of sunpumnon mr-ludmg tovem,, chilly fae and fay, hI 3 be
supplcmonml b nbdumnnl tcmlomm m nnndn Undiee

0S¢ el u €Pisodey may vlmol_\ mm,e Vi (mfcc us) lmpmm
One Phasg may merge iyt the Other and (hl}'oren(nlnon 13 d IF cult Vi
¢ tia

Imp-mtns 1 b iegay, al Igitlg may XISt ang it I
onjy on or Pthgj, Zist Houc\er 1 m oul J,
uiTvrmtm d from Ier gy, S and ¢, from cho}, Ngioht; ledo, Itis
“abopq, may Ipfu} Tentiag), ade o th
153 of } to, 'lmlph_‘s:( 1 fin, '8S (tah), )
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t s, Clent py), it ha ima) flam ction and

a " Pertinen, d, dmurba es Nee although th
smcmre Mmay pe nf)c'xm dumlwn 1ty !irst g icay, nt gy p!ams may pe
fmure of hop'mc rescrye and the Ppearay, € of jayy, Ndieq fey or sey ere
Malaye,

later
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tremely rare The pathogene-is of cholingioliie bibiry ewrrhosis 1 sull
controv¢raial The provess 15 conwdered by some as a descending chol
gitts and by others 2 hematogenous mfcetron which m oh s the bile can
alicult The peracinar or cholangiohtic form 15 characterszed by prolonged,
severe Jumdice and an enlarged Jiser and sploen Symptoms are nanlh
part of the mamfestations of cholingitis complieated by foeal hepatic
change Tt 15 most frequent m patients who have had bibary trct argen
or disense for many years In its mild form there may be mucous debirs
and a pale orange color to bile draming from « chreme fi tula Climenl
differentintion 1s difficult The diagnosis 1a made by liver iop v
Septic yaundice usunlly follows severe mfection or surgery <uch as g1

trectomy or appendectomy At neeropsy the Inver may chow fatty degeneny
tion with or without liver absecss or pyclophiebitin Tt may be thut onf
mmmal signs of hepatitis are found Bactenologic eximmations sndicate
the Staphylococcus aurcus the Bacilus acroncnes and the Wcleh beillus

¢ Larer Abscess

Lav er abscesses are amebie (60 per eent) or pyogeme (40 per cent), sugle
or multiple Sohtary abscess mortuhty 15 about 30 prr cent Untreted
multiple Iiver abscesses carry mortality between 90 and 9) per cent Open
dramage will improse mortality rite to between 20 and 30 per cent

The portal vem 15 the most common single route for mfection In 11 to
12 per cent the pfection ongmates i an appendicerl abscess Rectd
intestinal or splente lestons may also be the site of ongin In 13 per cent of
enses hver abseess 15 dernved through the heptic artery {rom an osteo-
mjyehrs, furuncle or endocarditis Infechion may <pread to the lner By
contiguity from cholecystitis subphrcnie abseess perforated peptic uleer
ieaking dundenal stump lung absce s or perirenal abscess

Irauma to the Iner, of either the penctrating or non penetratingy arsets
15 responsible 1n 5 to 30 per cent of liser abeeswes {Ocksncr et al ) N

Signs and svmptoms are often vague [here arc maluse and nno!rcxm
feading to weight loss and moderate anenua Dall acdung pan m’;\ K‘M
the nght upper quidrnt the epigistrium, the night <capuin or the m!m
shoulder Terer1s a constant finding, 1t 15 remittent mtermitient of “Lo.
tinuous  Chills are usually nsodated with secondery wlettipn Tat
ey toms s usnally moderate (Thable 11}

On physcal examination tepderness 18 chierted
costal margin or fivor by pressurc and percission
tion mny be present Respirators movements may fx deert A
affceted mide T nver daliness mas be mercy e Phy scd findisige d t'f e
the Jocation of the ubsecss wathin the hver Wath w alscess lu;;: e

tuteral surface of the right toli there 18 fandemess on fi U pereus

{ over punful are s of e
Sygns of pentaneal umte
psed on the
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sf needle cholangiography be done The operation 1s followed by 4 «phnted
nght costal Cage because of retriction manewyers s well as the prosened of
abdommal pads agunst viscera durmg and betted by the disseetton Im
mediately postoperatn ely, decreased Tespiratory excursions may mterfir
with norm 1} diffuston through peritoneal surfaces Accordmghy Tvmnphaties
which penctrate the dphragm into the pleural spaces hecome filled and
pleural effusion often develops Imvolsement of the adjacent subdiaphrag
matic sprces depends upon the amount of sotlng duning and followmg
surgical mampulation, the degree of ticaue trawmn and the frequency of
hacterial infection

Secondary mfectron may epread to 1) the left postertor subhepatic sprer
through the foramen of Winslow, and 2) the nght po terior suprahepatic
space Trver abscess of cholangiolitic orygin may perforate mto any sub-
diphragmattc space

e Currhosis

Tongstinding biliary tract obstruction, particularly that due to residual
choledocholithrasis, 1s often followed by biltary cirrhosis The cirrhotic state
may develop m an interval of weehs to years Due to the reganeratne e
pacity of the hver lobule chinwal recogrution may be delay ed until puundee
ar bleeding supravenes Diagnosis of biliary cirrhoss mas be made by hier
aspiration or at operation

In patients who have had severil operatious, whether for calcult or
strictures there may be an extrahepatic portal circulation obstruction
whieh 15 due to scar tissue m the heptic pediele Portal by pertension due
to discase at the ver hulum 1s manifest by ascites, hematcmess, melena
and abnormal collateral circulation Splenic van thrombosis may oceur
Sinple cholecystectomy may be followed by splenomegaly purpur and
evidences of hepatie dysfunction I have seen recovery folloy con eratne
management In a case reported by Strelinger <plenectomy nas necessan

the patient 8 recovel

1bl;lhe cI;ur:c of a pltlcﬁl with errrhosis 15 unpredictable Patients can n;-l
caver fram eevere symptoms The multiplicity of hepatie cellulr hmm[(:..
plus the fact that there 13 mutual oserlap within the cell may pt r;X;It )“-:nr
quate hepatic functron before the vital conters fmt Yet, depletion ul x:‘;n .
gly cogen alone may be fatal m some cases In additson total m‘;lcln«‘m-
hepatic arterial and portal venous suppls 1+ follosed by foenl hrl‘p\] ¥ bl
s18 Partial occlusion of these ves els mny not be fatal particuyl qr])[o.\\u(r
biotics are guen to overcome bacteral anacrobi ams -m]nn e
Terramy em and Aurcomy e incretee protems anaboir m x\fm r)nn

fatty wfiltration both of wihuch are harmful and may b fata
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f Acholia

The abrence of bile (acholta) from the mtestinal tract 15 usually as o-
erated with ob truction to the nle passages An additional cause 1s the ful
ure of the hiver to produce bile This 15 often a4 premortem cvent

Lhe few reports m literature concerning acholia e vague The ctiology
for and the pathology of this 4y ndrome 1 which bile 1s not produced are
ob cure Tt 1s hnown that 1t appears in longstanding eases of obstructinve
jaundice and ually n pitients with mahgnaney It has been reported n
several cases of longstanding calculous diseace of the common ile duct

Of simular character 15 the  obstructine  phise present in <ome 20 pcr
cent of patients with  hepatitis The acholr in these cases has not been
«atisfactonly explamed Fiudate may block the pertportal region at the
Junction of bile capillanes and duct or there may be a rupture of this

canal simulating the regurgitative reflux mechani m The best md:
cator regarding flon of bile and 1ts production 13 1n senal determinations
of serum hilirubin unne urobilogen and selected iver function tests If
urine urobihnogen 1s low or absent and the serum bilirubin 1> stabilized or
decreasing 1t may be that acholia due to liver fatlure 1s present In such
case urgent steps should be taken to relieve the obstruction

Expenimental evidence indicates that acholia occurs when obstruction
to the bile pa <ages and nfection co-exist Infection undoubtedly acceler
ates the ey ele m the bile pigment change from pigmented bihrubin through
nearly colorless biliverdin Expenimental evidence alvo has shown that the
bile duct epithelum absorbs and exeretes dilutes and depletes the con
tamned bile so that the residual fluid (except for caleum) becomes nearly
otome with (blood) serum Hence the bile in the ducts 15 eolorless Muein
also may be added from intramural duct glands

Should bile not be formed then there may be no change in the icterus
index Indeed 1t 15 concervable that the blood bilirubin level could decrease
This fact may mterfere with the prognostic value of repeated determina
tions of the bilirubin levels

Evidence of impairment of liver function can be obtaned from the fol
lowing findings
There 1s a progressive fall in the level of the <erum albumin and a nise
m the globulin
After an imtial rise i the serum alkaline phosphatase there 1s then
a gradual fall
After the mitial rise 1n the levels of serum total cholesterol ester there
13 an eventual fall
There 1s no imparrment 1n the ability of the Iver to metabolize galae
tose Moderate decrease in hver glycogen may be demonstrated

—

(&)

o
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3 There 15 4 gradual decrease m plasma prothrombin concentration
which does not reach hemorrhagie levels
6 There 1s no change noted m thymol turbidity test
Death from achoh followmg ile duct obstruction 1s due o combined
Inver faslure and emacntion

¢ Hepatic Coma

The patient who becomes unconscious with lgh fescr beeause of hepitic
discase may e beeause of hepatie msutficiency 1 requently sudden hemor
rhage from varices because of the co-evistent severe hepatie discase will
precipitate coma Certam drugs, tovins or chemucal porsons which accumu
late 1 the hepitic parenchyma can preeymtate hepatic msufficieney In
adequate nutnition, contmued mtake of aleohol, low sodim and vitammn
poor diets are often factors i Iner fatlure

In many cases of chrome Iner disease, hepatic coma occurs from fulure
to muntam normal lexefs of total fluid and clectroly tes and n the presenet
of mfection, hemorrhage and surgery (including his er biopy or abdomms)
paracentesis) Any cause for hepatic cell anovia ¢ merease Iiser damage
Phy «ic1] 03y eresertion alone, with overproduction of bicarbonates and a~o-
ciated nererse m plasma earbon droude, are sufiaent to depress Iner
function

Sudden d p of the bile duct at surgery may produce
shoch Obstructed bile capillanies had previously displaced a large volume
of exreulating blood from the Iiver $With relerse of beck pressire m the bnle
capillaries, space for errculating blood 15 2guin sy ulable Asa result 500 ¢
or more blood may be suddendy drerted mto the hepatic erretustion 3
there be msufficient reserse the eirculating blood volume may be i ehios
Unless the aireulating blood yolume 15 augmented by plasms or blood of
its equusalent there 1s immnent danger of hy potension or anovemit, of
pulmonary cdema and of hepatie farlure

{ patient unconscious by retson of hepatic wsufhaency may huean
1eterie tint to shin and selerae may have asertes and/or pleurnl ffu 1o
may haye multiple brurces or ¢vidence of hemarthrosis and hep stoepleno-
megaly may be present Igh fever pitting (demn and m'lhllllnllg'; fm’t}
frequent Spider angiomata and caput medu 2¢ may I present ; Ja ﬂ“
superfietal vens may melude thosen the hemorrhaidal and saplicnofemory

stems
™ Inchcpahc com the pubse 15 rapid and werh the shan s dry and “"‘;::l'
re-prrations are ripid and malodorous Youl diarhea aud cofiee FY‘;‘ )
vomutus are common Anemua hypoprothrombinemia and My pﬂpt‘(; ;;P
emia (with reversal of albumn globuln rito) are vewal Olguri d

fuent
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Hiepatie comn 18 1o be differentiated from uremin dinbetic acidosis or
hypoglycemia alcohohism  carbon monoxide poy oning  barbiturate and
morphine porsonmng and hemorrhage from the gastromtestinal tract The
jow sodim syndrome may compheate the preture

k Gemlo-urinary

(1) Prror:zaThvE STaTes Renal i case mav co-cast with biliary tract
disease The degree to which this affects the biliary svstem s problematical
Ordinartly azotemia will not disturb hepatobnliary function However ne
phntis may produee defectnve hematopotesis by tovie effect on the bone
marron In addition 2 renal carbuncle or peninephritic abscess may cause
a subhepatic abmcess Anomalies caleuli, 1nfection tumor or degeneratine
di ease can mutually mvolve both sy tems

Tught flank pan may be associated with renal or ahary ealcul infection,
tumors or anomalics and these may co-evist Often, differentiation 15 not
possible Both may require treatment In one mstance a pamnful nephrop
tosts was present 1n a patient with bibiary colic and a normal cholecysto-
gram At operation after repair of the malposition of the hidney the
gallbladder was explored \n adenoma of the gallbladder was exciced
through the renal incision and a cholecystostomy establi hed The patient
1 well

Certam electroly te deficiencies of the unnary tract mav affect the bihary
tract and tice rersa For example exeessive dwrests such as that mduced
by mercunials given for cardiac disease majy maugurate the low <odium
svndrome This or uremia mav he chnically simlar to hepatic coma

Another example 1» the patient with a chronie bile fistula the effects of
which may be confu ing Loss of fluid can mtate renal msuffictenes  Joss
of electrolytes may produce altered cell physiology particularly because of
the Jow potassium and the bination of chol h
1 hed utilization of food causes hypoproteinerma

Renal discase may follow jaundice by reason of the hyperbilirubinema
and a pigment nephrosis may oceur

(2) PosToPERATIVE STATES Special precautions apph to patients with
cardiac and renal disabilities when they are recovermg from bihary tract
surgery Particular attentton must be paid to mantaming an adequate
renal output This requires adequate circulating blood 3 olume <upportive
therapy to the myocardium prevention of dehydration and use of enteral
routes for hvdration and nutntion whenever possible

The older patient does not require the same large fluid 1olume as the
patient under o0 sears Since diabetes affects electrolyte balanee and
anemia modifies the blood volume both of these must be normalred to
avoid additional renal (and cardiac) damage

1trs and dimimn
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In the postoperatin ¢ patient, penipheral errcultory fatlure or a shock like
state may occur This may be due to blood loss and to the extensne dis-
section, although blood loss may not be obvious Fhere may be additional
postoperative blood loss 1n the operated aren Anovia during nd folloning
anesthesia may damage renal filtration mechantsm There may al o have
been fluid loss with excessive respiration, yomiting or ileus

The hidney may aleo fail by reason of (a) an mncompatible bleod tranfu
sion, (b) the presence of scyere ietertts and (c) the presence of infection
This renal msufficieney 1s due to obstructed exerction

Still another cause for renal msuffieiency 1= that due to nephrotoxie med:
cations mncluding mereury , ismuth and such organte matersals as urre acid,
and can be due to sulfonamide <ensitivity, serum sichne s and bacitraein

Prevention1s thebest means 1o combat renal msufficieney Proper hemos
tasis blood and flud volumes, accurate eross matching of blood u od for
transfusion, adequate oxygen and airways (particularly following anesthe-
st} are among several precautions Determinng, beforchand the patient s
response to medications and past expenences with anesthesnn and anti
biotics may prevent some uneplamed abnormal (allergic or hyperen 1
tivity) phenomena which can preeipitate renal insufficiency

The hdney which 1s functioning normally will usually be able to with
stand shock or temporary obstruction The kidney, however, which 18
badly damaged ns a result of pre exsting dicease 13 unable in many cises
to return to a normal state

Patrents with ineipient or actis ¢ renal msufficieney require {(2) maunten
ance of blood v olume and correc tion of anemia, (b) accurate replacement
of flnd Joss (c) mamtenance of blood pressure, (d) adequate ovygenation,
(e) oral feedings m Lieu of parenteral fluds, (f) use of specific antibnotics
and other drugs which are compatible (g) earcful management to pro-
it damage from other conditions

2 Cardiopulmonary Svatems with Relation to the Hiary Tract

\lonroe v aluated the oldcr patients with gallstones at Peter Bent Brig
ham Hospital There were 455 patients over GO years of age ¥ ho ll'ljil":
surgers  Of these 28 died beeause of stones and 53 others died of das o
which recenned contributions from the stones Fhr s a mortahiy rx: -
18 per cent wlich far exceeds what would be evpeeted fmm]oyxrl'\ql‘“l
The most commen co-evistent factors were biiary teaet and eardme ds .
Gallbladder di ease augments angina and fibnihtion Iurtlmnn{vzl(‘t;
tacke of biliary cohe and angmn may fal ely represent a¢ h other \1”"" "
Ravdin and Wolferth have mdieited that earchl el diffese ll!rlr“m »
required Dl my ocardial ischemiy may be augmented by pun
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current biliary colic to induce myocardial mfarction In the patient without
myocardial di ease bihary colic may present peeudo-anginal eymptoms—
even to speetfic elcctrocandiographic findings

Differentiation between eardine and bihary ongin for pain may not al
wavs be made Bihary colic will aw ken the patient from slecp angina does
not Tnertion, except for 1ts deletenous effect mn hepatitis and on hiver
glycogen does not affect the bile ducts, it 1« more often folloned by angmna
The patient with bihary colic may not have dv<pnea or cyanosis The pa
tient with myocardial 1schemia rarely has distention and flatulence Sig
nificant changes in eardiac rate rhy thm nd output u ually occur only with
pre-exi-ting cardiae di ease Overdistention of the common bile duct under
expertmental conditions can produce changes i the R T <egments and 1n
the T waves These changes are probably mediated through the vagus
fibers (T1tz Hugh and Wolferth)

The cardiac patient may have a non funetiomng gallbladder with stones
That svmptoms of gallbladder dicea ¢ are not recogmized docs not indicate
the absence of deleterious effects

1t 1s not usual for bihary hepatic di cace to exert tovic effect upon mvo-
cardium or m the cardiovascular system per s<e However 1n patients with
prolonged jaundice a myocardial depression such as bradveardia may be
noted The cause 1 still not known

Hepitobihary dicea ¢ may be followed by pleuntss pneumomnitis and
atelectasts particularly mn the nght lower lobe Pulmonary nfaretion
abscess or fobar pneumoma are unusual Traumatic fistulae (gun shot
wounds) may become chrome Pulmonary bilary fistulae mas a) o occur
following the perforation of a lnner or subdiaphragmatic absce~s Under
these conditions chromeity 1s wsually assoeated with stricture or other
cau e for delay 1n normal bile flon  Bile 1n the sputum 15 phenomenomally
diagno~tic of a biliary pleural brenchral fistula

Other causes for pam in the nght costal margin and epigastrium stmu
lating esther angina or choleevstic divease may be produced by (a) mastitis
(b) herpes zoster (c) adipo~a doloro~a (Dercum s) (d) intercostal mialgia
and neuralgia (e) acute fibrinous pleurrsy (f) empyema thoraer (g) pul
monary embolt m (h) horax (1) h 1 divertic
ulum (5} esophageal malignancy (k) metastatic mahgnanes (1) pen
carditis (m) aortic aneurysm

3 Gawtrointestinal and Nutritional Facets

Bemgn and malignant traumatic apd inflammatory di ease of the ga.tro-
intestinal tract may affect the hile duets Symptom may refer mutually
to and fro affecting or mashing the bile ducts
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a Pyloroduodenal Dysfunction

Duodenal uleer hypertrophy of the prlone sphancter, duodemtts and
duodenal divertienla may be associnted with di (e of the bibary tract
Duodenal uleer and duodenal du erticul m 1y obstruet the extraduodenal
common ile duct Pylore obstruction miv etuce refles choleeyatic dy
function Prvlorospasm muy be o symptom of eholehthme, Dyodcnit
may produce (Vater) papilitis which may, w turn eanse cholangitis or
pancreatitis

Lherapy for duodenal uleer 1s often dufficult sn the presence of choley b
disense The typieal Sippy diet 1 not conducny e to satinfictory Ialiin tret
funetion In addition, hypertrophie gastitis myy be e of by the e
factors as produce pnereatitie

Furthermore  tnad of symptoms may be pre tnt cholect tatis {perkips
with caleult), duodenal ulcer and natal hermin The recogmition of hital
herma 1s often acadental The hintal hermy may be merersed by recurnont
vomuting eqused by the duodinal or galibladder disease Lhns trind appens
m the older 1ge groups nd wsually 1 the chrome uleer dr e1se patient sho
has taken much erexm over mny vears

b Inlestinal Obstruction

Prcludmg the postoperun e tleus which may occur after amy fapant
omy, the problem of mtestmil obstruction 1s often eonsidered n biln
triet discye lhe most direct relitionship 15 m Ygailtone obstruction
winch follows a choleey stoduodenal {or choleeystocolie) fistuly Proven
choledochal enterie fistulan as preeursors ta gallstone leus are rarn

Pancrcatitis my be sovere cnough to establish and to mimi mechannal
«mall bawel obstruction The comerdence of bahary tract di (i e wth pan
creatitts and with wtestm 1l obstruetion 15 not unforscun ther for

Patients nho have had a cholecy sto-enterostomy aro prone to dovddop
<mll bowel obstruction at the wte of the anastomosis unless & comple
mentary entero-cutcrostomy has been done ¥ ollowsng rohief of the bl
trict distention the gallblidder will shrnk carrving with st the an tame-
tic stoma and causing, 1 kank to the smll bowid The stome muy borome

mefficient as well

¢ \ppendiciles
In vien of the frequency of appesdiestis it ys not ung wal forat wl‘\‘!':':x

fused with an acute ¢xicerbation of ehronme (ilculous cholecy titte h;]’

this aceurs tretment of the glibhdder ;h ¢ \]n mav he fouahlc ol
~tostomy or choleeystectomy may b wndie it

u:‘:::l":‘l‘n)h'()ﬂnli moav follow appendectomy or, 64 & hwerm l)u,ll;'l'l;l‘l

ont, sy antr abdommal procedure By sy on of the fa ting wh
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partient undergoes the pallbldder may not empty Codeme or proshigmine
may mwgurate iliary tract stass and sugment snfection Tood taken
after the period of staration may mstitute biliary trict symptoms

Sequelae of perfornted appendicitss may occur as o subhepatic or sub
phrente absees Rarely, o portal pyclophiehitis may occur with 1ts se
quelac of <evere multiple I er abseesses

4 Tumor

‘The duodenal loop 15 & common mte for the appearance of metastitic
mahignancy from the gastromtestinal tract 1he lymph nodes, particularly
the penpanereatic and the hepatic pedicle groups wluch surround the
portal semn may often be mvolved It 15 smportaut to be alert to the<e
sinee therapy as well as prognosis neeessanly alters Symptoms are wsuall
related to the primary mahgnanes

¢ Fung and Parasiles

Bihary tract disease may be comeident with or follow fungous or par
asitic infection of the mtestinal traet The Actinomyces Blastomy ces,
Nocardia and other fungt bave been reported m hver abscess These can
molse the hepatic pediele to produce obstructive jaundice Sarcodosis
w~ually docs not 1y olve the biliary tract except s a result of intrahepatic
cxpanyon

Tntestinal parasites may lodge m the gallbladder Ascans Tacma and
othiers may occlude the common or eyvstie duets Much of this disease oceurs
n areas of limited <amitation wherein the sy stemic effects of the protozoal
or parasitic diseases by fr surpass any specific mamfestationsin the bihary
tract Hepatic schisto omianis 1« only one part, although prominent of o
generahized disease

{ Autrition and Flectrolytes

VMalnutrition and avitammoss are present frequently in patients with
<cvere hilary tract dicease Thes are the commonest compheation of ad
vanced discase of the common Inle duct particularly associnted with eal
culi Tnzymatic digestrie function 1s depressed In addition sinee many
foods can mmtiate mhary cohie patients with cholehthiasis often will not
cat anything Protracted vomiting may oceur with its associated loss of
chioride and total hase Withal liver glycogen 15 depleted and hepatie cell
function detenorates

Che mo t sigmficant featute of nutntional deficiency associated with
bihary tract s that it may dexclop rapidly without much ehineal evidence
Ty poprotemermia 15 oftcn ma ked by a reversal of the albumin globulin
ratto W her marked hy po-1lbuminemia 1s found the patient 15 edematous
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In addition, & depletion m blood s olume will often oecur before by pepro.
teinemin and this before anemin These three abnormabities may appetr
suddenly The best incheation r¢ garding uncompensated blood 1+ olume lon
hy poproteinemia and loss of hematopoietic reserve 1s m the anamness re
garding restricted diet intahe and sigmiheant reduction 1 bods woight
These may be confirmed by Inboratory doetcrmination of protem, brom
~ulfalein exeretion and studies of blood and plema 1 olume

Nutntional deficiency 1 not alway s obsious in the diabetse, nephntie or
cardine patient These metabolic disturbances must he evaluated to svoud
fow sodum sy ndrome, hetoss, dinbetic coma nsulm shock, gont, urema
and pulmonary edema All these may be among the more serious comer
dences i biliary tract disease

In the patient with chrome bihary fistula the problem of cleetrolyte re-
placement depends upon the fistula When only bile 15 lost, replacement of
potassium s important Pagment, bile snlts, and cholesterol are not partie
ularly vital Pancreatic flnd loss must be compensated by adequate base
and bicarbonstes An assouated mtestinal fistuls wall also deplete chionde<
Empirical replacement may be satisfactory if such losses are the only one<
to be considered However, associated renal disease mtroduces additionsl
factors such as acidosis

Carding diserse may require hmitation of flwds and chlondes

Climeal signs of dehvdration edema, ¢vanosis, mottied shin flush b
perpnea tachypner or Kussmaul type respirations, oliguris, porpieation
or melena demand cotrection by restoration of normal electrofytc and
nmutntional patterns The cutancous and nerve symptoms of avitaminoet
are readily wentified

The normal mdisidual w1l attempt to compensate for prevous imbil
ance, but homeost 119 1 Jost rapidly mn the child and the older patient

D Other Factors
1 Riliary Tract as Focus for Infection
Ihe galibladder s been indieated as s foer p
m many enses of ty pheid or colon hactllus infection Ch(nlolplrcll;m)”:‘l‘
eliminate positive stool cultures of the Salmonelin group of bacill e
ever 1t hay not been postinels proven that chrome choleesstitis ;‘U: nr -
canse for faseutis arthrtis, neuntis and other mamfestations of the' #]

us for tnfection fns s true

acus '

f \s an example there 1s the ease of M W aged 49 who ha!d;l(‘-l\l:-lr:
progressie deforming arthntys of a mned type (.nn«nn? ml«"‘mmm
stones were present Lnnary symptoms wore < exc beenu c'(r ]ﬂ:. B e
prefonephntis asociated with pressure from an erpding ;“ ‘r“u'l‘L n""flmm

tomy was required Ihe purent had evidence of ruienal of b ]
globulin ratio with o marhed woight loss We might haye con
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wal renat and aetine Inliry traet di erce as re ponsible for activating the
jomt symptoms Howerer, bec wt ¢ she alvo had a pecubar shin rash bopsy
was tahen This ndieated the presence of the collagen disease 'dermato-
myostis ' Sufficient systermc mamfestations were present that despatc
temporary rchief with cortisone the patient died within eight months after
the nephrostomy  Our expenence 15 that at 1s unusul for the gallbladder
and biliary tract to act a3 a focus of infection

Relief of gencral symptoms which follows choleeystectomy 15 usually
due to 1ts salutatory cffect on the inliary tract more than to elimmation of
toxans or hattina

2 Backache

\Many mdnduals obsers e residuat backache following trwuma Bachache
may result from musculosheletal imbalance or 3t may accompany gastro-
mtestnl or gemitounnary symptoms Occasionally backache particularly
m the It loin may be due to an expanding ¢y stie nflammatory or malig
nant panereatic leston There 18 nothing speeific m the bachaehe winch
accompames pancreatic discase to pormit its early rapd adentifieation
Diagnowis thereof 1s often made by excluston after chmeal concultatne
and radiologie studies When symptoms warrant it explorators laparotomy
15 done Backache per se 15 not sufficient to justify Iaparotorny

3 Truntus

Just 8s 15 backache &0 15 pruritus & symptom recomzed as bemng pro-
duced by pancreato biliary tract divease Intself pruntus does not indict
the Iner or bile ducts However atehing accompames diabetes and 1s usu
ally present m chrome obstructive jaundice Its mechanism n jaundice 18
presumed to depend upon nerve irntation by retamned bile salt rather than
bilirubin products Itelung mas be severe enough to induce a severe fac
titial dermatitis msomma and sweide It mav continue after the bile ob
struction has been rebesed

MMany agents have been u ed for rchief of the mtolerable stehing loeal
lotions and creams may be emmently suceessful Procaine amide {Pronesty1)
hydrochlonide ergotamine androgens calomel and intravenous 0 1 per cent
procamne have all been utihized A most encouraging report recently recom
mended the use of 2> mg dmly of sublingual methy ltestosterone (udy
eating a possible interrelationstup with mternal cholesterol metabolium)
(I1oyd Thomas)

4 Excessive Perspiration

Fibrocystic disease of the pancreas affects the pulmonary and mntegu
mentary systems Emphyscma and pneumoma oceur frequently i these
patients In addition marhed sweating and & marhed mncrease 1n salt loss
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oeeur i Ite stages of pancrcitie deficeney Salt depletion with (vewne
sneving may he ocosionalh considered as indi e of decrc s pan
ereatie function

Sweating sn patients with mugeating phicatis 1s on = locthzed baw
whereas salt and fluid loss duc to(vee e persprertion in panercaty i e
> a gencralized phenomenon

5 Throwmboars and Phielntis

Mgrotimg superfio ¥ phlebitis, as mandest by loethzed yob . rsting
pun and redness and mereased lcalired cutneous mowsture, ean b due to
panereatic ci ewse It friquenth appears as thrombosis secondry to venous
meompetency The evact chwology of this migrating phlebitis and throm
bowis 15 not understood Many mvestigators feol that disturbances m the
try ps antitry psin ferments are responsible Pressure by the paneres o
the caval system and on other major veins may be a factor i the edema
and phiebitss

One of the carly elimeal symptoms of pneratic diccase 15 the b tony
of recurnng rgrating superfical phlchitis

6 Bile Duet Obstruetion without feterus

Jaundice may not always appoar when the bile duet 1 obstrueted Ina
fun mdividuals the serum hibrabim will be only slightly abos e normat lewhs
even though the bile duct 1s obstrueted The unne and fueal urobibinogu
howcver, are absent and suggest the diignosis

At operition the common duct bile 1 grasish green nith green brows
mud and shudge Calewlt are found together with 2 mild or morderate choftn
gitts In such eases brle flow may cease for four or more hours pmmx';‘m
tnddy The bile thereafter 1s green, thich, normat For a fow days there r!r
anseteri tmt may appaar m the sclere and scrum bilimbin 33 m(‘l"c‘a‘l:‘

I 1ver biopsies tahen under sumbar oreumstances have res ealed chO.;e
st (Popper) In these paticats, honever, rognatation or othtr m
of entrince of the bnie pigment mto the ~erum docs not oconr un
release of the obstruction The sdkditional prgmnent 19 prohed up Uu’n e
the penportal spaces amd hepapse eclls beeassr of the improved l;{‘nl(d
aratlation It 18 pre umed that other wequate blood trcutation v ¢ o
to the ares of pigment deposition or that thes form of Datsrutier 29 @
absorhable fraction

ts} nfter
from

7 Myperomesis Grovudarum .

X G

Nausea and yomsteg whath occur dunng pregatney man H o

gann, wndocrme or pyae hologic aberpations Amang, nr;‘nm‘(h py
By peremests gravid gum s angt cholecuatatis In certam Caeestiie

ut o or
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of (holeeystitis may b su pected  Accurate statinties are not immediately
avalhible but 1t 13 2 peeted that ehioleey stits 19 more common than appen
diertis dunng preguiancy

Tlatnlenee food provocation and jrundice are uncommon n balinry tract
diva ¢ dunng pregnaney whercis nausea, vomiting and nght flank or
emigastnie di comfort are friquent Ure of cholografin by intravenous route
12 1 valuable method of ifferentiating cholehithinms from other eauses for
vomiting during pregnanes Durmg an mtenval of freedom from naucen
and vomiting there 12 no objection to the usc of oril cholecs stography for
diagnosis 1 patient sath by peremesas gravidarim

8 Mental Reactions

Anxiety and apprehension are normal preoperative mental rcactions
However depression and melancholy are often secn additionally 1n patients
with severe hepatic discase The* Inhions cantankerous and vituperative ’
pitient who often s ents ns spleen on as surroundings may only hayve <evere
bibany triet dietse

Postoperatine psvchoses are no more frequent following, biliary tract
di~ease than other «urgical procedures They do occur Scyvere anety-de
pression pychoses are the most common syndromes Prognosis depends
upon the degree of mental iflness and method of theraps adopted In mam
patients <hoeh therapy (clectro<hock or msulin) eannot be utihzed n
the immediate postoperatny e penod

The patient with mal. 3y of the pancreatobiliary traet may sunnve
with metasta<es for many years The patient <hould not be told of his ma
hignancy  Hers and next of hin however should he gnven all details The
pitient can be adired that a possible calamity mav oceur and such repre
sentation made to him asf it were a routine statement for all patients
Exceptions are customary since individualization 1n management 13 essen
tial
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LABORATORY OBSERVATIONS

A General

Many aspeets of huer diseases and yaundice romam wnsolyed and differ
wntial diagnosts may be mde more readily on the basts of chateat obr
vatton than as a result of laboratory studies Thus 15 beense avamb e
function tosts cannot measuse 4 umt funetion of the Iner The hepatse eeh
can perform multiple fun tions and the desrending order of Sashare 19
vidually varmable Hepatic disease does not iffect eodhtar funchion um
formhy beeause several pathologieal processes mas be present to miuence
restilts or tests m vanous and accanianally weonsstent ways Much of an
atherwtse diseased ver, alo may have normal function

Trer biopsy can corrcdute diner) functional, stewetur it and lnboraton
findings However, smce bochampcal methods are less uncomfortable and
are unnersally avadable thoy are preferred o biopws

B Luer  unction Tests

Although the Iner exeretes and affects essential metabohe change
iner msufficsency mas eust without clmucal symptoms Laboritory 1esd?
as 1smgie 1solated procedure my be msleading Iner function shushienaee
best performed scrndhy and i groups

The degree of ler o N damage 18 statisticals correlated with ammere ©
1 ecphalin florculation thymo! turbidits and total and direct tnlirubn
and with a decrcase o albumun andalbusmn globulinratse T vated sahwes
of alkahine phosphatase and urme urobihinoacn ar assousated wath the
pre ence of hver celd dhse rse but not wath its degree Tot il contm profons
non protem mitrogen fecadt weobehrogen prothrombin prreentas il
rum cholesterol (ncluding esterthed frachion) reve 1l no sigmficnt cort
(tien with degree of ler damge

1 Scrum ihieutun
It 1 probable that all or nearhy all hileatan 1 hound to xorm ,m;:::::
The dires t rereting bbb 1s Jon s bound ta thawmm \\!nllt ,n“["P
tabile comply s formed with globutin The mmedntc or dv!n(; “hun!l
ment of color m the Van den Bergh revction 13 depondent upon the ¢
by
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zation rate not upon 1 anable mitures of two different forms of bilirubin
The onc minute total lirubin ratio tends to be low m hemoly tie jaundiec

2 Biliculimura

Renl threshold for nlirubm varies in accordance with function of renal
epithelum and b ed upon antecedent renal discase It 15 cignificant that
bilirubmuriy may be encountered early in hepatitts or obstructive lesions
when the total scrum bilirubin s within normal himits hut the one mnute
balirubin 13 elevated  Durning the recovery period hile pigments disappear
from the urine when one munnte scrum bilirubm drops to 08 to 1 2 mg per
«nt Intcrrelationships between hepatie enzymes and renal cell filtration
are undoubtedh actine

3 Urobilinogen

W hen bilirubin enters the mtestine bacteria eonvert 1t to urobihnogen
urobilin and stercobihn \ormally some of the urolihinogen 1s ab orbed
nd returned to the Iner The hepatie cell may excrete 1t again or the hup
fier cell may comvert 1t to hemoglobin Whichever occurs there 15 little or
no urobilinogen remaming 1 the blood that leaves the iver Small amounts
appear in the urine (0—f mg 1 24 hours) Fecal urobilinogen vares from
40 to 280 mg 1n 24 hours

In jaundice due to hemolysi~ urme urobihinogen 15 normal but feeal
urobihnogen may be mcrea ¢d If marked suppression of hile excretion
occurs 1t must be evident that httle or no urobilinogen will be formed and
conscquenthy little or none will he absorbed This fact must be hept 1n mind
m the nterpretation of low urine urobilinogen levels when other function
tests mdicate hepatie msufficency  In such cases the reappearance of uro-
bilmogen and 1ts rise above normal indicates return of bile exeretion If
httle or no bile enters the intestme little or no urobilinogen can be formed
(Plate One)

When antiiotics re employed the suppression of bacteral enzyme
actiity may prolmbit the conversion of biirubin to urobilmogen even
though hepatic function may be normal This 1s not always pre<ent

4 Serum Proteins

The liver synthesizes the major portion of serum albumin Globuhn
probably 1s produced by the mesenchymal (hupffer) cells Paper chroma
tography wnd paper electrophoresis (or 1ontophoresis) will give much new
mformation

In hepatitis albumin value~ fall and gamma globulin values nse

Hy poprotenemia 15 frequentls found in the jaundice of both portal and
bihary errrhous Hypo-albummemia 1 eommon  Patients with hepatic
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msufficiency usually show drmmution of albumm wath eley ation of £ ma
globulin

5 Tlocculation tests

Cephalin cholesterol floceulation 1s related to the elevation of gmma
globultn wnd the dimimution of serum albumm

Thymol turbidity reactson 15 related to the heta globulin Ipid complex
hout half of the patients with bilrry carrhosts react abnormally regand
less of the bsence of jaundicc

Zune sulfate turbidits 1s rcdated to grmma globuln

6 Total Cholesterol and Cholcsterol 1 sters

Lhe ratio of free to total cholestero! nscs 3n both obstructive jiundwe
and hepatitis It 1s fughest early m the wcterse phaee of miectious hepaiitt
and in chrome orgame bile duct obstructton Portal crrrhosts demonstrates
m eley ation of total cholesterol sometimes reichmg 1000 mg per 100 e
of erum It 1s gencrally agreed that a low chalesteral ester retio occure m
cses of hepatacellular disease The liver cell i the et of estenfication
and therefore Inver cell mjury mnterferes with this function

Eoters are significantly lowered m <ome ¢ s of obstructnne jumthee
when only sertm bilrubin and alkabine phosphatace arc daated \lov
ester value ind modertely high serum biltrabin whon other functton tests
are normal are more likely due to extra hepatie hilirry obstruction than to
primary hepatoeellular diserse

7 Serum Alhahine Phosphatase

Commonly hemoly tre jaundice 15 charactenzed by normal rerum a?)la‘
line phosphatase Cases of hepatitis show n moderate eles ation, ¢ ualh‘ ‘:\
than 10 to 15 Bodansky umts This 15 al o true i portal carrioss ‘Hl‘nw
carrhosss shows considerably hgher yalues In extrahepatie hilrany obstry
tion values arc usutlly over 10 umts

Serum alhahine pho-phatase 1« formed by the inver cell l’lu»ph'\tuu; ll\:‘“;
be hightly eles wed 1 hepatitis: Serum phosphatise s al o mcres
vatnety of sheletal disorders

8 Bromsulfalem

This dye 1s (appirently ) excroded R
determmne the depree of retention at the end of 43
1 retaned both m obstructive lesions and i Iner ¢
tmpatrment may al o cauce rclention without Jrumdice "
cases of obstructine jaundice some dye may ptri t m the ax

1 Iy the iner Jtis cusomany pow to
munutes Bromsulfalan
i diense Carculatort
In hpatitis and
hitio A%



LARORATORY ORSFRVATIONS 193

long a8 30 davs Tt 13 advisable to pretest sern whenes cr the bromsulfalemn
test 1s repeated on the same ense

9 Prothrombin Actinity

The actinaty of prothromiun before and after the admnstration of vita
min I\ 1% of some vatue m differcntial diagnosis Tanfure to obtam a distinet
n ¢ after vitamim I 15 gnven i adequate dosage 15 ighly suggestive of
hepatie i uffierency

10 Serum Cholinesterase

In the presence of lner cell discase <erum cholinesterace values fall
Scrum cholinesterase 13 of value 1h separatmg cases of portal errrhosis with
out ascites from the remamder of the group of hepatobihary diseazes Be
mgn obstructive jaundice viral hepatitin abdominal malignaney and
cachevia alvo are charetenized by low values

11 Twver Test Profile

In order to obtam maximum mformation about the pancreato-biliary
tract many physieians will order & batters  of Iner and pancreatic func
tion tests Depending upon the mdividual Inboratory  the phyaieian and
the patient these may be of mereasing wigmficance as thev are repeated
and studied in orderly fachion

Asa auggested group the following may act asa hiver pancreas profile
(2) biirubin prompt direct delayed direct and total (b) cephalin cholew
terol flocculation (e) collodal gold (d) thymol turtudits test—18-hour
factor () bromsulfalein retention—2 mg () morgame phosphorus ()
alkaline phosphatace (h) total fatty acids (1) neutral fat (or total ypds)
(3) total protem including albumin and globuhn (L) amviace (1) lipace
(m) unne bilirubin and urohilinogen and (n) prothrombin time (Fibnn
ogen and clectrophoretic studies of the protems will be mereasingls m
portant )

C Laboratory Aid in Diagnosis of Jaundice

Jaundice may be due to interference of bile flon 1t may occur when bile
passages are unobstrueted (Plate One)

Jaundice without impurment to bile flos may result from oserproduc
tion of bilirubin (hemolytie) It may alo be due to an elevation of the
excretion threshold (famihal non hemolytie) Climical and laborators diag
nosis of these 15 not difficult Recogmtion 1s accomph hed by the absence
of bibrubiuna by a negatine Van den Bergh reaction of the serum it

rubin and by hematologic survey  Lests for <pherocytes sichling, and fra
Lility should be done
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poct cholecy stectomy ~vndrome duodenal mtubation 1s ranforced by use
of the seerctin test (vide infra) to evaluate panereatic function

Blood which appers dunng duedenal aspiration may be factitial or «ig
mfieant  Addition il observations can be done and studies do not necessanly
have to be di cantiued when blood appears

I ven without elaborate precautions for stenhty 1t 13 feauble to examine
smears for bactental organt ms It 15 alvo possible to 1<olate pathogeme in
vaders and to establi h sensitinaty to antibiotics

ng accepted immunolopic methods bile fractions may be studied for
antibody content after chemical stenlization and Seitz filtration Strepto-
coccus and colon bacilius agglutmms arc frequently present

Bile and duodenal contents may be prepared for cy tologie exammation
by stuming the sediment It 15 possible to recogmze exfoliated epithehal
cells ansing from the pancreas the bile duets the gallbladder the Iner and
the duodenum

In obtanmg fluid mtended for cytologie examnation the aspirated
gastric Juice and Wle fractions are collected m centnfuge bottles or recep
tactes ehilled 1n 1ce The fld 15 neutralized to pH 7 and centnfuged at
1800 revolutions per minute for ten mmnutes Sedrment 13 used for mahing
smears 1nd the ¢ are fixed while moist for one half hour in chilled acetone
They are then dipped m 1 per cent celloidn 1n acetone dramed for ten
seconds and then transferred to 95 per cent aleohol Staiming process 15
then accomplished m accordance wath the Papanicolaou techmque (Lemon
and Byrnes)

N\ormal duodenal aspirate contaimns few eells and a hitle mueus Calerum
bilirubiate and cholesterol ervstals may appear the latter 1s suggestive of
Ithiasis Inflammation n the hile ducts may be indicated by pus cells
macrophages the appearance of columnar epithelium or excess amounts of
pigment or crystals

Malignant cells when present are usually accompamed by groups of
normal columnar epithellum  Malignant cells are not arranged :n a mosaie
they arcirregularly grouped \uclei in malignant cells vary widely mn s1ze
shape and stamng charactensties The nucler are usually larger with rela
trve increased proportion to the ¢y toplasm Nucleol: may be present Cyto-
plasm 15 basophilhe and vacuolated Mitoses zre not usually <een

Simlar studies may be performed on hile obtained at operation or post
operatnely by dramage from the galibladder or ducts

Chemical bactenologic ey tologic and immunologic studies should be
done as an auxillary mode for diagnosis of hepatie function to exclude
malignaneies and to identify bactertal orgamsms The common bactenal
maders of the bilary tract melude Escherichia col:  derobacter aerogenes
and Streplococcus fecalis Proteus p eudomonas Cornyebacterum and
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TabLE 12 Conversion or I'LECTROLYTF VaLUEs 10 316 /)
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Tapee lo Seruv (Broop Py AsMa) Nonrvan I riewe

Determ nation {Bload) \ormal Level

Amil1 e (serum) 15-100 (Somgyi) units
T0-20mg %

Basal metabolie rate —10 to +10
Bilirubin (ef  Van den Bergh' )
Bleeding time. 1-3 min

Blood volume Adult—1500 te (3000 to T000)
Female—45-85 cc /hg bady wt
Male—66-100 ce /hg body wt

Bromsulfilein exeretion Iess than 4% 1n 40-60 minutes

Calcium (gerum) Total 45-55m1q/l (9-11 mg )
Diffusthle 25-30mTq/1 (45-60mg )

Carbon dioxide combining power | \dult 20-35m1q/I (5575 vols %)
Child 20-30miq/l (45-65vols S0

Cephalin cholesterol flocculation | 0
Chlonde 100-105 m 1 q /1 (300-3% mg %)
Cholesterol Tot1l 150-200 mg %

Ister 60-140mg %
I ster fraction 50-70%

Cholinestera ¢ 068 A pH to 137 3 pH per hour
Clottang, time 3-10 mun

Fraghity 0 45-0 30%, sodium chlonde {hemoly 18}
Gluco e 0 120my G

Gluco e tolerance 1 ollowing 100 g (orally} g

n maximal e n 90 minutes
b return to norml after 120 minutes
¢ subnormal after 190 minutes

el (25 hour }
Ghene tolerance 24 meren ¢ i pli ma Jevel €

Hemogloln 1 16gm

Icterus index 0-10 units

Tipase 0 15 umts

200
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Tamt 15 —Continne !

201

Det rm nat on (filond)

N m 1Level

Lipoids

\Magnesium
\on protein nitrogen

pH

Phosphorus

Tho phatase

Patassium

Protems

Prothrombin
Sodium

Sulphur

Thymol fiocculation
Thymol turbrdity
Uren nitrogen

Van den Bergh (bihrubin)

Vital epacity

Vitamin A

Total 570 S0 mg %

Neutral 0 200 mg %

Tatty acids 19040 mg %

1 ho phorus 175-3130 mg %
162omlq/l (1836mg %)
15-3omg %

Arterial—7 30-7 49
Venous—7 33-7 52

Total 8-14mg %
Inorganic 05-10mLCq /I (2-5mg %)

\erd 035-35 Kang Arm trong unite
01-11 Sinowara umts

Alkabne 4-13 kang Armstrong units

2-4 Bodanshy units

41-56mTq/l (16-22mg %)

Total 16mTq /L (60-80 gm %)

Albumin (4 5~55 gm %)

Globuhn (1530gm %)

A Gratio 14221

Fibrinogen (02-06 gm %)

1005 of normal control sample time

139-152 m Eq /L (315-330 mg %)

013-017mEq/L (05-11mg %)

0-1

035

10-"0 mg %

Direct 01-02mg %
Prompt total 0208 mg %

Female 4000 ce
Male 5700 ce

usI1 v
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TanLe 16 Bue (Norwar I wyvELs)

Determination (Bile) Du}gg;‘,‘nlf;l;'m T Tube Drainage Galtbla e

\ olume 15-60 cc 150-300 c¢ /24 hrs [ 30-100 cc

Appearance Yellow green Golden brown Creen

Turbidity Moderate None

Fioceules Ocea 10n1] \one None

Viserdity Thin Thm Thick

Mrero copy food puticle | Oce  pigment or | fat globules chy
mement debnsl  cholesterol envs le terol  envs
(desquimated tals tals pigment
epithelum)

Calewm (m1q /L) 16 5-10 531

Chlonde (mLq /I') |57 50 50-60

Sod cholate (bile <alt)

(mg %) 2300 250 1004600
Cholesterol (mg %)
(no ester 1s present) | 300 o 200-400

1ho phorus (m I q /L) — ~ 40 1%

Amjlase (umit<) (4] ~ -

Tipase (units) 1-5 - -

Try psin (umts) 28 — -

Tapre 17 Tancre arie Trvip—Nomstar Travrs

D termn 1 0

pH

Sp gr
Protewns
Albumin
Globuhn
Caletum
Chlonde
Bicarbonate
Sodium
Fotassium
Am) lase
Tipre

Level

8386
1015
08gm 5
05gm %
03gm %

0 4-57me %
10 mbq/l
0 Hmiq/l
-2 mlq/l
17-54mla/l
£2-310 unity
1000 nuste

I R



LADORATORY OBSERYATIONS pitid

Tantr 1% Urist—Noaruat [tarrs

Derrm tom N tmalle §8Hr Spec Forta N oteh)
Water 1000 3000 e
Solids | 82-"0 gm
Sp gr 1001 030
plt 458
Leer 2> 3 gm
Creitine 000 gm
sodium 1000gm
Totas wum 152 5gm
Calewm 01073 gm
Chlonde 10-15 gm
1ho phate 25% 5gm
C alactose tolerance | \fter 40 gm (omily) less than 3 gm 1n
urine (6 hours}
Hippune acid eonjugation (IV) 0 7-1 5 gm henzoie acid 1n 1 hour

(0)3 0-3 o gm benzoic acid tn 4 hours
Glomerular filtration rite (CFR) (nulin

ot manaital clearancey U0-110 ¢c per munute
Renal pla ma flon (RIF) (diodra t or
p Amino hippurate elearances | 000-800 ec per minute
Urea clearance 40-62 ec per minute
PS1E excrction l 40-60% 1 hour 60-Ra% 2 hours
Dilution Concentration 1004102
Bile a
Lrobilin 10-130 mg
Urohilinogen Pos in1200r1 40 dilution 0% mg /24
hours

TasLe 19 Feces—\oruai LEvers

Dtem ¢t N omlLe 1(= 4 dweght)
Total fats 4 grams 15-20%
Unsaponified fats 10-15%

Neutral fat 129

Free fatty acid 213

Combined fatty acid 10 15

\itrogen

25 grams

Urobilmogen 40~280 mg /24 bours
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produced cholangitis, duct obstructton and frequently severe systemie re
actions

Sinee 1930 Diodrast (iodops racet), T iprodal (rodized poppy <ced o) and
Urohon (sodium acetrizoate) hay e been used m operatie and postoperatin e
cholanglograms with practically no complictions It has been just a short
step to comvert the postoperatne to operative cholangiographs

There are several elinies throughont the world which utihize direct 1
Jection methods for visualization i the mtact pitient of the galtbladder
and bile ducts It 1s possible under fluoroseopie eontrol to mnyect the gall
bladder with radio opaque dycs It 18 also feasible to myect the gallblidder
at peritoneoscopy These will probably not be necessary now that the com
mon duct and gallbladder can be visuahized directly by Cholografin

It may not be long before the following simultancous dignestic proce
dures can be done m the selected eave (a) Cholografin visualization of
biliary tract (and perhaps kidney s, (b) Diodrast visualization of the spleen
portal svstem and 1ts tributanes, (e) wortography with visuthzation of the
supertor mesenterie, echae axis and renal arteral trees, (d) retraperttoned
air myection todentify the pancreatic outline and (e) barum v ushzation
of the duodenum by means of i indwelling Levine tube

B Prelimmary \ Ray Studies

On plain film study 1t 1s possible to sce about 20 per ecnt of gallstones
gh fat content 1n a large non opaque cholesterol ealeulus may be rv eafed
a5 2 radiolucent shadon A non opaque erlulus may be mferentnlly b
cated Tar cxample shadons in the gallbladder region may be seen together
with mechanieal obstruction to the bowel Careful examination may visual
17e gallstone impaction at the most distal location of the ttestinal g1 .

An oeeastonal ease of gaseous cholecystitis (emphy sema of the glibla
der) duc to werobic bactena may be observed Stolz (1901) deseribed gas
m the bihary tract assoerated with colon bacdit mfection Iurchlllrlt';vll"r
(1925) obseried Welch bacillus mfection 1n 1 swollen edematous gal na“
der which he remosed Gas 1n the gallbladder and pencholees stic region "
identifiable by  rav (Hegner Stevenson, MeCorkle and Tong) JAor ar::":p
1 the biltary duct system may also be secn due to 2 fistuhy bclmi(':mr
biliary tract and an adjacent viseus The{.our(c for the fistula mas
ther demonstrited after barium by mouth or enema

Tven m the jaupdieed patient, choleey stogram and banum stml{x{!: :N(-
of great sigmificance The chalecy stogram 15 done firt I \ml ;; o
liver damage 13 present there 15 fulure of gallbladder \mnh!n 1 s
ever, since Rudill Toley oot and Care demaonstraterd 1::\(1(::‘( e
nature of the dye ts valne 15 immesurible n dxﬁ(nnh'\(mf P
obstructive jaundice i more than 70 per eent of “uch problom:



RADIOLOGY 209

venous use of a safe dye such s Cholografin for visualization of the bile
ducts and galibladder 15 expeeted to aid differential diagnosis of jaundice
(fig 42) Absence of bile duct visualization in pundice may not be sigmfi
et

1he u~e of any means to sgsualize the bile duets comerdent with batium
studies of the pyloroduodenum 15 important A dilated common bile duet
may produce a deformity n the post bulbar region or in the bulb ateelf
The recogmtion of tumors of the panereat lenal region depends upon
the distorted barum profile which may hold the kes to the diagnoss (fig
10)

Widening of the duodenal sweep and Trostbergs imverted 3 deform
ties of the duodenal Joop are recognizable as evidences of pancreatoduodenal
or papillary tumors In addition changes in motor function of the stomach
alterations m mucosal pattern of the duodenum and secondary manifesta
tions due to the dilated common duct are evidence of tumor Diagrams
(fig 41) <erve to emphasize the ridiologist s obsertations (a) mueosal
changes m the descending duodenum, (b)) the eireum enibed filing defect
1 the gastrie silhouette deserbed by Case as the ‘pad sign (fig 41), (¢)
a post bulbar duodenal impression due to a dilated common hile duct (d)
the merted 3’ <ign (e) dnverticulum of the duodenum (f) extrinsic
pressure by pancreatic mass on the pyloroduodenal region (g) infiltration
and obstruction to the duodenum

Fig 40 Tusor op Parrura
An mtrad mass 1s dasa

n defect 1n the loner portion
of the de cending duodenum—as a comma _shaped shadon Papillary tumors (a)
ate very difficult to differentiate from normal mucosa (b)
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Fro 41 Diacrawstatic DesorstraTion of Raprorocic Ciancesn
Stomacn Anp DLOPENUM \S OCIATED WITH [§ 10NS OF THE
Parrera asp Scrrotaninag Tisste

Courtesy of hadiology w1 J Hodes T 1 Tendergra

A Tarls chunges include hort thieh mueo 1l folds an t
sta 19 and frxation 1 present

B Cases pul signivdue toextrinsie pres ure

¢ Duoden:l impre jon c1n be ¢ iuscd by a dilited common L ale duct

D Trothergs imverted 3 signas al oidentified asa  topper like protri1 0
to the left Thia can be produced In tumor snfection or edems of the prnereatie by

| Duodenal divertienlum located pear papl

I I xtrnsie pre sure on piloroduodenal region at
1n the head of the pinereas

 ComMluned effects of mi . and nvaz

sgn @t N 3 and by anfiltration of n ob trueted and di place |

arrons)

and N J Wan ten
he duodenum Rehtne

X mn becanelinam

on arc demonstrate 11y the gl
du wt num 0ttr
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Caleification n the gallbladder wall or the so-called milk of caleium bile
may be viaible on the flat plate of the abdomen So-called ‘hmey  bnle
may be visuabzed on xry as a dense caleim <hadow with changes
fluid Ievel as the patient changes in position

C Preoperative Choleeystogram

Cholecystography <hould be 95 to 98 per cent accurate done by the
capable radiologist using hus favonte dye and <peeral techmues The test
15 dependable for evaluating the function of the gallbladder and cystie
duct providing () the oral dye 15 absorbed from the intestinal tract (b)
there 1s adequate Iiner function to excrete the dve and (c) the duetal svstem
or galibladder 15 not obstructed or diseased  Fhe choleeystogram should be
able to 1dentafy

1 gallbladder function

a normal
b peor (faint visualization)
¢ non function (obstructed)

2 pre ence of ealeult 1n gallbladder
a positnne {or negatnie) shadows
b presence of layermg
¢ caleul may be fine gramns <mall pellets large concretions round
facetted single or multiple with vamations i «ize density compo-
sttion <hape and arrangement
3 the state of the common bile duct {parttcularly with the u e of Cholo-
grafin)
a 1 the normal indeating <i1ze location and content (fig 42)
b 1n the cholecy stectomrzed indnidual who has adequate liver fune
ton (fig 43),
4 anatome configuration of the hiliary traet
a locations of ducts and gallbledder i general and in relation to other
structures 1n multiple viens in the erect and recumbent posttions
b congemtal nflammatory neoplastic or adiventitious (meluding
trauma) changes
o other conditions

a degrees of farlure of the gallbladder to empty
b state of Iner function
¢ tumor in adjacent to or near the biliary tract

d complicating renal hepatic soft tissue diaphragmatic pulmonary
or o~seous disease

Tn most studies the failure of the gallbladder to v1sualize ind dr ease
within the gallbladder—including bihary tract hthasis stass within the
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Tie 424
Frc 42 Tue Cowuon Biie Dect VisusLizen v tue [atacr Panent
A After fulure of lization by oral chol hy Cholografin™ was grven

mtravenously The common bile duct (a) and at Ievst nne ealeult 1 the gall blad ler
(b) are secen Banum i the colon {c) 15 resrdunl from previous examinations

B In the presence of anorevia nausea and obstructive jaundiee mtravenous Chol
ografin® may visualize the hiliary tract as 1t did m this eaze when the jaundice was
due to cholangolitis (chlorpromazine cf Figs 38and 01) Planigramsat several Jevels
reveal a normal biliary tract no ealeulr or other obstructive mechanisms were pret
ent Thecystic duct 1 thisea e 191mplanted on the left (medial) aspeet of the com
mon bile duct (cf Fig 23B)

biliary tract and inflammatory, fibrotic or mahgnant diccase of the hile
ducts and galibladder

However additional causes for fumnt or non vi ualization may oecur
(a) during the last trmester of pregnaney, (b) dunng lactation when the
dve 1s excreted by the breasts, (¢) m s ere uncontrolled dinbetes (d) with
mability to ingest or to retan the dye vomiting and charthea (¢) becan ®
of delny 1n gastric emptying due to py lorespasm or organic prlarie obstrue
tion () by reason of parenchymatous or other severe hwer drere R
presence of mtra abdommal mflammation () di ease of the ematl bowe!
(1) excessive empty ing rate of the gallbladder as assocrated with hyperehtor
hvdnn and () due to the effect of drugs
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Lxeept 1n the use of Cholografin 1t 18 not expected that the common bile
duct will be visualized 1n the course of the exarmnation (figs 42 and 43)

Using Telepaque ‘isualization of the common duct has been reported
to oceur in up to 50 per cent with Priodax visualization occurs mn less than
10 per cent of patients using tetrarodophenolphthalem visualization occurs
i less than 0 1 per cent of patients The fact that the duct 15 seen during
cholecystography 15 not abnormal Irequency mn visualization of the com
mon duct may depend on the intensity of search for1t Plamgraphic studies
can be partieularly valuable

D Operative Cholangiogram

Each patient at cholecystectomy 1s prepared and posttioned for operative
cholangiographv Because of this and the ncreased exposure to the radi
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Fic 43 Cousos Bire DLCT VISUAIIZATION 1N Ti 10 T CHOIECYSTECTOMY
STATE (InTRAVENOLS TrCHNIC)
Normal 1ze po ition and contours een in the extrahepatic ducts (a) The nght
kidney1s visuahized (b) (Re operation wasayotded in this patient Relsef fromsymp
toms was obtained aflter psychotheripy )

ation operating room personnel must tahe precautions for themsehcs 2
well as for the patient Tt 1s preferred that the opcrating team be out of the
room when \ rys are done In the case of the surgeon and the anesthesol
ogist the use of specralized garments (lead glass aprons!) 18 imdieated
The surgeon's hands must be away from the direct rediation otherwise
the duct should be myected before % rays arc tiken Speaial lewd gh;
gloves! arc available It isassumed that all electrical equipment 15 prounded
that po-sible patient sensitization to drug 15 as mded and tht proper ancs
thesia 13 selected I
Before anesthest 1s started the left side of the patient 1« ru ed 10 to ;
degrees by placing a folded <heet, blanket or sandb 1 below the It Tose

1 Owens Corning Glass Co (Bar Ttay Co)
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chest and pelvis 1he purpose of this 1s to rotate the vertebril column to
the left and anay from the distal (nd of the commeon bite duct A plywood
tunnel (11 by 17 inches, 30 by 13 cm ) wlich contans the cassette with a
portable Bucky gnd 1s posittoned «o that the bottom of the plate will be on
alevel with the erest of the thum  Ihe e1s ette 13 centered at the approv
mate loeation of the ey ~tic duct It 1s judictous to make a test exposure to
m ure proper operition of ridiographie «qupment

Whan the common bile duet has been openad  the operating surgeon
may do a cholwngiogrim through a eitheter or ‘1 tube before coneluding
the operation (figs 44 and $3) It 1 al o possible to visualize the common
bile duct radiogriphically without mersing the dnct
A catheter tube or large needle may be placed mto the gallbladder
and dye mjected through it to vicuahize the ducts (fig 46)
Intubation of the cystic duct by urcteral eatheter before cholecys
tectomy or by usc of the blunt needle through the cystic duct may
visualize the duct system (fig 47)

If the ev tie duct has been eut 1t 15 possible to intubate the stump of
of the cystie duct by urethral or ureteril catheter (fig 48)

With the eystic duct hgited needle injection of the common bile duct
mav be done (fig 49)

In addition determunation of intracholedochal pressure changes may be
done by visual manometric and/or ridiologic methods through the eom
mon duct or through (cholerystocholangiogram) the gallbladder (chapter
12)

A catheter within the bile duct {or gallbladder) 1s attached by means of
additional tubing to a syringe which 1s filled with solution All air bubbles
are chmmated from the system The sigmificant factors m this procedure
are (a) the abeence of lenks around the pomt of mnsertion (b) the absence
of air bubbles 1 the system (c) the removal of all instruments sponges
and wound clips (d) the proper posttioming of the patient the X ray cas
sette and the tube and (e) the proper protection of the per<onnel from ex
posure to rudiation

At a selected time 1n the operative procedure exther 3o or 70 per cent
warmed Diodrast solution 1s prepared Previous irnigation to test the pa
tency of the tube the emptying of the duct and the presence of leaks will
have also gnen an estimate as to the volume of the bile ducts The normal
duct will hold from 8 to 12 e« 4 large duct may hold from 20 to 30 ce
Lhe normal duct wall empty trom 1 to 3 cc per minute Flow through the
wide opcn papilla may occur as rapidly as the duct 1s filled This mforma
tion 18 required for the mdnvidual case

The operative field 15 covercd with a stenle <heet or towel the loeation
of the commeon duct 1dentificd The radiologist s equipment 15 placed 1n

[

w

-
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Bie 44 Orprarnie Croranciocras
A VWide dilatation of the bile duct 1s found The patient had longstanding chrome
ealeulous choleey stitis and choledocholithinas Several duet caleult were remos ed

Just prior to this cholangiogram
B Triuma to termation of lule duct permits radio op ique media to enter the

pancreitic duct fora hort di tance Cyetie duct 15 filled up toats igature (ef Chap
ter 11} Cholecysteetoms done for lithia 19

position The ancsthesiologs t 15 forcwnrned and his cooperition obt uned
The ancsthesiologist announces that he s ready to produce an apnca (or
toanstruet the patient to hold his breath of he wwawahe) I all the peronned
arc properls protected and away from the ficdd mjection 1 hegun & to 10
ce are myceted into the duct  The patient 19 rendered apncte the rulio-
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graph 1 taken The mjection 13 continued until from 1o to 30 e of opaque
media has been mjected The eassette 15 changed and after two munutes
another radiograph 15 taken

The cholangiogram can be taken by portable \ ray machine eapable of
G0 miliamperes at 70 kilovolts or by a sumlar umt The radiographic umt
may be a permanent part of the operating table If 4 Polaroid radiograph
unit has a Bucky attachment 1t can be used successfully

The common bile duct on direct cholangiogram will present a shadow
which depends upon the flow of contrast medium into the duodenum the
presence of extrinsie deformity along the course of the common or hepatic
duet and the existence of addition or subtraction filling defects i the course
of the hepatic common bile or other ducts It 1s particularly 1mportant to
be able to visualize all three major branches of the hepatic ducts Refluy
from the common bile duet to the pancreatic duct may be normal i 5 to
15 per cent,

The cholangiogram may have technical errors as follows (a) air bubbles,
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Fie 45 Oremarng Cuoravetocray Inmearine Cormrerans I rnons
The ¢ melude (3) tenting of duct at site of wtubition (b) abnormal pre surc
of T limbsagamn tductwll () tmdequate fow imnte duodenum and () resscinal
choledocholithiy 1

{b) too little contrast medium, (<) too much contrict medum, (d) cxtran
asation of dve through adjacent perrductal tisues (¢) spr m of the ter
munation of the duct due to the cold «olution or other factors, (f) defects
due to pottiomng wheremn the common duct 1s covered by bowel or ob
scured by supcrimposed bone <hadows (g) the end of the tubc m the duct
pre enting s fal ¢ posttive hadow (h) tonesm the (rem uning) gallbhadder
overlving the hepatic radicles or the common duct

Air bubbles are fairls common  \ir bubbles chiange m shape xnd aze and
shift about Mucous floccules art often secn in the mtrihopatic branches of
the biliary tract The filing defocts they canse arc o mlly not of the
roundrsh shape presented by stones but morc trregular and often elongated
Blood clots probibly never occur in the il ducts before e tramental o
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Fra 46 CHOUFCYSTOCHOLANCIOORAM
Normal operitive choleey tocholangiogram except that hepitie ducts are not vis
uthzed This was done at the conelusion of nephropesy to exelude liary tract dis
ense following removal of hemgn lipoma of gallbladder fundus

Tic 47 OerraTivF CoLaNciogray Usise URETERaL CaTiETFR

Ureteral cutheter 1n erted through eystie duct Cholangiogram reveals normal
flow through pimlta inte duodenum hepatic ducts are not abnarmal teo caleuk 1
the common duct
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Fie 45 Orerarive CHoLANCIOURAM
\ Using urethral eatheter in erted through stump of cvstie duct Cholangtogram
reveals choledocholithiane distal segment of pancreatic duet 14 filled normal flow
into duodenum (For an improved radiogeaph t1i4 j atient shoul have been rotate !

ten degrees literally to the rght po teror of hique projection )
B Lang T tuben the common Lile duct 14 lio opanue medium rapt iy enter

e Y Tea are bpeaent in T tube an 110 the common bile duet
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Fic 49 OrFRATIVE Cnotasciockax Usine NFEDLE PUNCTURE
Diodrast® injected through needle puncture of common Inle duct Hepatie duets
(a) arc wncompletely visualized Radte opaque media has extravasated (b) [rom in
jection ite Flow of media into duodenum 1s unimpeded (¢) Although papilla 15 not

vt ualized the bile duct po 1tion course and stze are within normal limits

ploration \ tumor ut one of the primary hepatie ducts produces imperfect
filling of the hepatic tree Dilatation of the primary hepatie ducts may be
due to any constricting or expansiie gronth or obstructing stone In pa
tients with cholangitis the roentgen picture of the hepatic branches shons
rregular filbing and floceulent shadows The ducts are 11l defined and may
have vary Ing sizes

The normal space between the branches of two hepatic ducts may some
times give the impres 1on of a filling defect Several cholangiogrims at
different angles will generally clear up any doubt

Incomplete filling of an hepatic branch may be an indirect sign of disease
Incomplete filling of the entire hepatic tree 1s nearly always due to mechan
1al obstruction of the duct Sometimes the tube may completely or partly
obstruct one of the hepatic branches Attention should thercfore be given
to the manner in which a branch 1s filled

At surgery 1t 1s occastonally useful to cannulate the pancreatie duct or
the hepatic duets Radiographs taken after mjection of dye according to
the general techmque described abos e are valuable

Certaun 1l effects have been noted following operative cholangio raphy
Thesc may be due to the chemical or tonic effects of the dye or to the dis
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semunation of mfection Martensson has reported at least two deaths tso-
anted wth colon barslus cholangitis follonng, this procedure Ta most
cases, any abnormal reaction due to the procedure ¢usts as a transient
episode of pan and fever

} Postoperati e Cholangiogrim

The postoperatine cholangiogrim mey be done through 1 tube m the
galibladder (choleeystocholangiocram), 1n a tiver duct or m the common
bile or common hepatic duct (It my be done ufter (ithetenzation of an
esternal bile fistul1) The usual postoperatine chol wgiogram 1s done five
davs or ter after operation i order to permit 4 nitural seal to ocuur at
the site of intubation and for adequate normal ile flow to be rc umed

The day before cholangiography 1s seheduled the surgean should evalu
ate the common duet ehmeally The duct volume and presurt ean be

Fre o Nomwir JosToppmazieg CHOANC ORI

t 1 nght jo terorhepatic duct e foft heg atie Juet

a nght antenor hepatie due ot 1 pars antestin e of e 1 ide diet

4 common hepatic duct e common bite du
« contrast median the dusdenum
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Commonx <

H duet * 2~
¢
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1 Caleul

Ise 52 Reant b CHoLevacnotImaass
Choleey tectomy for hithea 1s was follow (d after 3 montha 1y severe volicky Pun

without jaumbec
A Three vers hiter Cholagrafin™ studs ndiated re 1daal choledochalithe [
B Operstive cholingogt im (after remos 2l of 190 stones from the conum in duet)
sndeates 3 tard calealy Thus wis romaved nd tran diodenal gplotoms « 13
done N\o mcdium enters the duo lenum
C lostoperstive cholinpoprm after ten dave reveals pornnd duct

hmbed T tubepa es through the papdis

A loug

mt sored and these findmgs gven to the rihologst for s gud e The
chinteal rate of emptying s most tmport int to the s alue of the ctuds (hap
ter 1o}
The patint = 1wl phced m 1 nght pestenor obligin and rccambent
positton It s foable thit speetfie apparias (Bore i) may e attached
to permit mobihits of the patient, statuhty of the (b and improvameont
wr tochsgue T ather 33 0r 70 por cont Diode t s u o il the tube systam
i prepared to b foceof s \ongection noe o prmtion shonld be done from
the svetem st the 28 hours preceding the cholugropram 118 proforned
that the patient not cat dunng the precading four to ax hours although
this 3s not ibalatdy exontial A aml dose of phenobaragof (or 3, 11
ma be ginan to the patient Severe nnd steotg eathiras und othier med
seations shoudd e avoded

fhe myection 1 done o stages s sl amonnt of medmm < inge ted
undcr flaotoscope control and a prechimmary lage fim fohen S sddr
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twonal 1 to 3 cc of medm 1s ingected and repeatcd ~cpogrplie fitme of
the distal duct and duodcnum are evpored A small amount of Drodrist
5 instilled smmediately before each exposure (g 51) Farge films ar
tahen to demonstrate the wntre hepatic ductal svstem i recumbent ind
Ircndelenberg position The pattent 1s then rased to the erof poation
and the ~tudies we repeated

In the cholecy stacholangrogram, the smitial myceiion of medum <hould
be at least 30 ce

Iutersals betwcen fluoroscopie wnd rubogr phie studies are Geenttial to
cvatuate the funchion and emptying Qipacity of the duet system Admin
wtration of morphme m iy prolong retention of medium when flow 1 too
raprd Papaenne mey pernut nereasc i flow Other methods are v dut

1 The Normal Chalangiograms

The ongn of the common bile duct i usualh m the right half of the
body ot the medim sapttal plene 1t pproumately the 12th thoriew

Ao

Fie %3 M wwvat CnerrocnoriTuiasy

'S o . o Wt
chnledochnlithin s {2} Lrshpsm thergn we
1 o9t peratys & ehodngiosr o ehavs o e Felfans 7 AR

wtikizet for 4 months The commm fuet stas e

months The comp m 4
the tube the patient han been free from symptame for over T vears (1 3 greg
i ! !

conrtesy of Inn Surp)
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vertebral mterspace (fig 50) The normal common bile duet wall contam
from S to 10 c¢ of fod and will empty at a rate of 140 3 cc per minute
1 nder fluoroscopte ob ersation contrist mediy myceted through the 1
tube normally will (nter the common tile duct and thenee the duodenum
with dday or ob trction The duct 19 scen az a constint cunve (double S
hape) gencrally paralled to the vertebral column pro enting several changes
wn direetion At 1ts tarmmation the duct lumen deercases i diameter and
pre ents a double concavity or scallopmg which gives the Jumen at the
termimation of the duct the appearance of a funnel It 1s rare to see the
thm filamentous eanal which represents the transpapiliary common bilc
duet but 1t 15 not sbnormal to do ~o Normally the duodenal canal fills
ripdly above and below the terminal orifice of the common bile duct
The last one half to three centimeters of the ¢stra duodenal eommon bl
duct may be straight and ngid (transpnereatic)

— - ————y

F1c 51 REsipuAL CHOLEDOCHOLITRIASIS

Tostoperative cholangiogram reveals restdual stone impaction proamal to pa
pilla and provimal to smte of ongin for reflus into pancreatic duet (Courtesy of
A A Arck Surg)
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2 The Abnormal Cholanjogram

\bnormlities wsualh oberved melnde holedochobtinave  paah
sprsm duet stricturc tumor ntraduetal reflus and ponduct sl extr i va
tion

The most common abnormality 15 resudunt choledocholithnius {fign 5}
52 o3 and 31} The caleulus miy be @ postive o negatise shadow ren
lar creseentie or wrrcgube i shape but always tonstnt It 1o fived
appearance but not m Jocatson It s uewalhy heavier than ale md wehs
dependunt postion A stone may not be mobile of 1t 1~ fned w s dincrticn
fum or 13 imprcted ygumst 2 muresal fold Impwtion of « deult mo t fre
quenthy occurs 1t the termmation of the otrduoden it common bile duct
(fig &1)

The damagad duct has o groater eapaesty than normal m most gases
When contamed volume 18 greater than 12 ¢e the duet must be tonadered
to be abnormal until disproven Howerver if a ealoutus has recently bren

1o w Inrrmptemab Reriex
fitt from the dundenam by 205 00
raally (%) an ) empties (31 leay

Iiiie duct tormsntion v normal § iners atse duet
of lower pre ure gradient § aneretie duct &3 e

ang small resudual sogment



Fu 56 Postorerirnie Lnotanctoorast  Assogsar FILoose of
T ascriatie Deer
Lanerentie duet fiztult was produced at dundenctams by nse of proles Choledo
chaduodenostomy was required for stncture at pipila S months later Tatient well
wnee (3 years) (Radiograph courtess of Am J Ga froenterol )

Tic 37 PostorrRATIVE CIOLANCIOGRAN

Dyshinesia at papills associaste with deformuty of duct termination and tilatation
of comunon tuie duct Tumer suspected but micro copy was berign (Radiograph
courtesy of A M A Arch Surg)

ke
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removed from that duct, 1ts larger volume 15 readils expluned This duet
usualhy empties rapidly

Flow of contrast medium 1nto the pauercatic duct from the bile duet
may be sbnormal Interductal veflux 1 normatly scen w npproumateh
10 per cent of patients after dye from the common bily duet has enterod
the duodenum (g 33)

An additional 5 o 18 per ccat of patients will damonstrate an abnarmal
type of wntcrduetnd reflux The contrast medmm walt enter the pancrestie
duct from the common e duct pror te the appewance of dve m the
duodcnum This 15 usually assoetated with trauma, often due to eafetious
disease or surgieal mamwpulation at the papitiy (fig o) In cuch patients
reperted cholangiograms often revesd s nommal duet Jater

Spasm present At the termination of the ducr wiif be demonstrated by
resstance to flos and deeressed rate, however duct volume 15 not

Yre 58 To terrmymyy Cnorret W a A reana

ettt
\trow at distal end of eommon ale duet dieate (o preted)
the papalln Choledochiolithis ts not proven

culam a1
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creased Injection of the duet may be punful hut the levl of perfusion
pun s usually loss than 20 emy of water

1f the capaaty of the duct s greater thin 1 ce, and the pun threshold
over 2o em of witer, it 14 hhely that “dyslanesty ' s replaced spasm
and 1t mw be concluded that bileary teact dystown w present (fig 57}

In one third of patunts thelast 2 or 3 em of the extriduodenal common
bileduct 13 totally surrounded by pancreas $his may bu recogmzed when
the trnspancreatic <egment 18 strught, ngd and smaller than the other
parts of the common e duct Diverticula arc often scen m patients with

[ 1

Fia 59 1 ostorrrative Cnorancioonast

1 anereatic duet reflux from bile duct following trauma assoerated with eholedo
cholithiasis and previous ct Marhed def.

of the common hepatic
duct 18 due to extrin 1c pre sure from the left by 4 pancreatie peendo ryst Inter
ductal reflux occurs 1n pre ence of damage at papilfa despate free flow of media into
duodenum
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pancreatins (fig 58) Pancreatitis can oceludc the common bile duet and
deformuts due to pressure ts often <cen m the distal duet In othier cues,
pressure from an extrinsc ey~ ean cauce mathed sweepmg deformity m
the course of the common or hepatie ducts, often assotiated with some
dinunution i cdiber (g »9)

Strscture of the common bile duct offers complete or total restance to
bule flow \lore than 20 cc of flurd may be wyected suto the duet but none
will cuter the duoderum The hepatic ramicles are usuatly difyted and
frequently there 15 assomated extravasation of dyve around the tube fhe
diameter of the duct provimal to 4 stricture 15 usually greater than 18
mm The distal segment of the duct s blunted deformed and distorted
(fig 00)

Differuntiation of stneture can, 1 <ome ea ¢s be made ridiologieally
Stneture at the papilla can be miignant, traumatie or congemtal These
are not, common, dingnosts 1 oftcn by mference and by fauture of die to
appear 1 the dusdentim In the entriduaden 4 commaon bile duct an
fammatory stneture may be sdentified by reason of the long nurow w

Fio €0 Stmertur or T Cosuos it her
reve e & Blunte § oreSudrd dists contmat
nfiary traet ave dilate { Ttaa livat #tage ch

tile duct
1 ostoper ttive chofangiogrm i
Al rgmenteof the extmheptie

tonn wis folloned by chofedorhinyrjuno tomry
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Fic 6! INFLAMMATORY StRicTLRE oF ToF Covwov BILe Duer
Cholangtopram following cholecy stectomy and choledochotomy for lithiasts The
common bile duet 13 of very small caliber The common hepatic duct 1a dilated Intra
hepatic ducts are normal Choledochostomy was followed later by choledochoduo
denostomy (Radiograph courtesy of tm J Castroenterol }

regulanty of a semingid duct (fig 61) Traumatic stricture 1s very short
The dilatation proximil to traumatic stricture 1s often massive that as
sociated with inflammation may be mimmal Neoplasm of the duct or
periductal t1ssues which produces mcomplete stricture may be 1dentified
(in the rare case) by irregular pattern of addition and subtraction defects

Dulatation 15 always present in the ducts on the hepatic side of a stric
ture If any area of the duct partieularly at the papilla 15 suspected of
bemng the mte for stncture proximal dilatation should be present

The senal cholangiogram 1 particularly valuable for studying the papilla
and duct (figs 62a and 62b) A long limbed (Cattell) tube does not prohibt

cholangiographic study 1t 1s best done 1n the Trendeclenberg position
fig(63)
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4 Summard of Rm\ln,rnp\uc Anatom®

The common bile duct s scen by the rdiclogist 18 & constantly curving
tube often 18 a TeVersC “g” and oceasionatly ® 1ith some acute angulation
which 18 composed of mtrahepatics c\\r'\du(x\cn'\\ and tran duodenal <8
ments The most distal portion of the C\(r'\d\\odm\'\\ commaon nle duct >

[N
fie 62 l’nsmrmu'l\r Cuot A 1ocnaM Qrmial Sruns OF parttit
Courtesy of J Ger hon Cohen and v Roreadis Jact
A ~orma! p'\pl“ , constant changed 1t the p ynlla occur n? {he commat ule
emplies rdio opraue medin throush the il e a l‘hr’n‘!\wlm:::‘w“ o o 1€
ront
B Damk A paplly €F ypnation of patient 1 the ) AN

1 he nrontal
vmkmhhtcd\n\r Juetwhieh contuns € 1eatonlt ad)n edi t "\ b
pmb of t he Th papiils ¥ leform! the duet lrnmml‘l 0 n‘r " 3 .

Juodenum 1 alugpsh
thety so entrnee of the medit nto the ! "
feorth t on p'\pm L and the nle duct of pre !nhgmlr‘m\:‘q\nl:- dm‘rdm‘;::‘; ;,(,.4-
ecn on compst 20 of en \grams tohe! onl ‘\ Yoy (uppereenc 10 el
onJanuin @ 103 (low ereentd) fuleduct drumeter e ecret ¢

to wormal appe T wnec
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transpancrcatic in about one third of eases and can he identified as such
whon the duct s straight semmgid and ocewstonalls smoadler than the
other portions of the extrahepatic bile duets

The dinmeter of the norml extrxduodenn] common bile duet on the
cholangiogram averiges 7 mm  The avernge dinmeter of the onfice of the
common Inle duet within the duodenum on the < ry plitess 1 to 2 mm
The abnormal common Il duct 15 one wluch 19 greater than I em m
diameter and winch cont uns defects or pre<ents abnormahities i its course

The normal transduodenal scgment of the common Inle duet on the x riy
has a funnel like <hape and a decresing dometer The termiation of the
common duct 18 a curving, filimentous el which miy normally be 05
to15cem nlangth

Fra 62B
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which are greater than 2 cm 16 dmmeter W orkar 1n thas fidd have re
ported 93 per cent accuriey

Tlse positne reactions ocour i both types af studtes These may ap
pear in patients wath nente hepatitis and i portal eirrhosis with and with
out asutes Tn addition, an aetnve gastne uleer may pick up the rotopx

Thormum diovide has been used with hmated appheation for wdentifica
tion of metastatie mahpnancy m the Iner

\t preent, use of radoactive 19otopes 1 hmited 1w seope for chimeal
application to the ner and bihary tract

In the laboratory however, trace element radho-spectrographic methods
are_extremely valunble i evaluating ologieal potential 01 on and e
colliborators have found molybdenum zime, ron chromum and cobalt
w the hver These huve been found m abnormal concentritions m caret
noma of the esophagus mctastatic carcmoma to the lmer, lvmphatic
leukerma and portal orrhoss It would appear thet these efoments are
lnked to protem molecules as esentinl components m ensyme < fems
Tor cxample, 7ine 15 part of the eirbonic aud anhydrase and posibhy of
some peptopnses Copper 18 present o tyrosmase and molsidenum »
probibly part of the vanthme oudase Detection of these elements
scrim Inver and bile wall provide much iformation regarding eellulyr 1nd
hepatie function

2 ‘Yicunlization of the Hepatie Gireutation

Intravaccylar eathctenzations may be wsed for veuthzation of the
hepatie cireulation Diodrist mjected into the splecn e il the portaf
sum and 1ts tributancs a8 1 tseful disgnostic tool Siceess m s method
depends upon enfargement of the splecn wid the acetiracy of ifs Joatron
Vath the patient sn the prone position, n 17 gauge needie 13 miredueed
into the left 9th or 10th mtaspace atong the pastertor axillar b {I'e
vine) Lhe necdle w directed upward mednlly and lags the mternd!
wutface af the b e o enter the spleen A brisk flow of bloed wto the
syrge emerges when the needle enpages the spleen Inanty e of b rnk:’l:
(or Drodrist) 4 rapidhy mgected durng, two scconds When the iject "
i fimshed radiogriphic caposure 1s made 3ot rapid e 3n e eligaige r'l
avmhible expoures are tnhen as rapudis 1 possiblc starfing after H:
fist 2 ¢« have been mtroduced Land gla « lead rubber or other protects
equipment for the hands 13 ohligatory

At present aortography for sianfization of

artery aroutation 13 not practieable o
On the other tiand kep tte venous outflow £1n demonstrated aft

eter
eathetenzing the nght aunele through the supenor yent eava I‘Iur:'!n:;m
my b poetioned fluoroscoprcally the hepatie semn and s

f the ccliac axry and hepabe
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genograms are tahen after the rapid njection of approximately 20 cc of
contrast medium whle the patient holds his breath in expiration

Chapter 8 was prepared in collaboration with Morton Hermel M D and after
advice by Jack Gershon Cohen M D and Raymond hatzen, M D
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MEDICAL MANAGEMENT

A Management i the Absence of Complications

Biliary colie 15 a fightening emergency to the patient It should not be
<0 to the physician There 15 no need to stampede into emergency surgery
far reltef of the acute mfection or obstruction to the galibiadder and hile
ducts

The patient who h1s 1 discased galibladder may have any of five situa
tions which accompany severe biliary colie 1) pam, tenderness, feser
and/er a mass i the nght upper quadrant, 2} nauset somiting and/or
diarrhea accompanied by electroly te smbalance, 3) jaundice and 1its se-
quelae 4) hemorrhagic phenomena secondary to Iner msuffivency, o)
other complications such as pinereatitis hepatic fulure, renal msufficiency
and coronary artery disese

Tach patient with discase of the bihary ducts or gallbladder should be
managed both mndividually and with due regard to a general plan

1 Deterrune the nature of the biiary tract disorder

2 Envaluate the general condition

3 Support the patient by parenteral feedmg and antibwotic theripy

4 Confer with internist cardiologint gastroenterologist, climcal pathol

omst radiologist and anesthesiologist as mdiented

Carefully planned managament an decrease the postoperative morbidity
m gallbladder disense At present there 1s o mortahts rate of approxi
mately 6 per cent whether the pitient 13 hosprtalized at & amall general
hospital in W i~consin or Georgea or at Unveraty Centers i \ew Yorh o
Chicago This b per cent mortahits rate 15 due m ne wh SO ey eent to
assoerted piilmonars wafection cardiac disense renal damge mahgnney
and degeneratine disease It 15 important for the doctor to realize thit
death 1 the patient with gillbladder dr crse 19 often not related to the
bihary tradt

When ovaluation of the patient with bihary tract (t ¢ 1e¢ has been ade
quate and proper therapy provided preoper iy the mortality rate s
creases to 1S to 32 per cent (Glenn et al)

1 “Nature of the Biiany Fract Drscase
wnmptoms of bilirs colie i t e eonfirmend 1
ranath nficent for the dogno-

Poet
Taen tymaoal ddimeal e
tine radiographie finding of ¢l stones arc v
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a« Howover, patunts with symptomatic duodanal uleer or pancraatitis
my il o have acaleulus m the gallbhdder Therdfore ropoated oannm
tion wdd cvaluation of such patiente may be neees ary o the acute epreode
without pre oxr tmg, po itne evadence of glibladder di v e the patient 15
trested con ervatnnels Mdoguate imformation (an be obtaumed after acute
symptoms hve ub ided

Tt 1s necesaany to exelude dr ¢ase of the stomach mcluding htatal herma
actite d chronie gastntis pastre uleer or malipnancy poly py and gastric
mucosy prolapsing, through the prlorus disea e of the duodenum <uch as
dncrtieutr polvps and uleer diser ¢ of the appendin disea e of the ceeum
mcluding ceexl ulcer Crromomy and dnvorticuly It s aleo nocessary to
exclude one of the many forms of panereititss In certaun patients hepatitis
s 4 frequent eau ¢ for pseudobibiary colie There hae bean patients with
drug addiction tibes dorsalis horpes zoster or mtercostal neuralgia whose
symptoms closcly re embled those of biliary colic Other factors associited
with symptoms arc those of dinphragmatic pleurisy  preumoma hyper
sensitnnaty and eardine in ufficieney

o matter how closely a symptom picture may resemble that of bihary
colic 1t 15 essential that chimeal 1iboratery and \ ray findings be n agree
ment to mahe the positne dignoss of gallbladder disease
2 Tsaluation of the Patient

The problems 1n Inhary tract surgery frequently are not related entirelv
to the bile duets Hypurtenston diabetes arterosclerotic and other forms
of heart disease peripheral vascular discase hepatic failure renal disease
pneumonia and earcinoma aceount for a great portion of morbidity and
mortality

Careful evaluation 1s needed 1n the patient who may hasve both coronary
artery and bihary tract disease and symptoms due to either (Walters and
\aster)

The patient who has been under careful medical management and ob
servation for some time may not require prolonged hospitalization for
electne surgery However 1n the acutc episode 1t 15 not fair to the patient
or to the surgeon to perform bihiary tract surgery until all factors regard
ing the patient s general condition have been evaluated and the patient
ghven an opportumty to comp for any defi

3 Preoperative Preparation

Precperatn e preparation 1s divided into three phases clmeal laboratory
and specific individual requitements
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a Chucal

The patient’s climeal history 15 carefully mvostigated  Tn come older
mduduals eortamn ¢ pisodes mdicating a pre existing “wient stroke ' may
be eliated In others angma or runl disease may be found Chrcmomy of
the gastromtesemal trict or elsowhere mav et Blood prosare pul e
rite and woght changes mas imdieate n latent or burned out I prrthy
rowism  If mdieated repeated lectroeardiograms and ather functional
tests are accomplished to correlate the patient’s chimeil statue

Phy~ical findings are noted and recheched as often as nece ary  [hew
patients may be exunined three or morc times duly to determine whethir
mtra thdommi complieations directhy relited to the Wil trict an
present P'mergency cholees stostomy 13 oc¢ waonally requared

b Laboralory

I aboratory examinations are accomphished as follons Complete blood
count 15 done and, if ndierted, platelets bleeding time and clotting time
wre cheched In all patients with cuspeeted fiary di ease the urme 12
exvamined, particularly for the presence of bile and urobihmogtn Unine 13
evimmned duly m patients wath jaundsce, to determme whether there 1
change m the urobilinogen level Sedimentation sate, blood urca mitro,en
blood sugir prothrombin time and scrology are done m all ¢ ex

The results of the-e tests may mdieate further examsnations If there b
any abnormaltics, then additionsl <tudies are done 1) total protams in
duding albumn globubin ratio, 2) bromsulfathalum exeretson 3) Y w den
Bergh, 4) Inver flocculation studies

When vomitmg or diarthea hive been pre ent it 15 ¢sentnl to deter
mne the plasma chlordes and the blood hearbonate (CO~combing
power) In scrausly 1l patients with comphicating di ex<t, 2t My W Nl\
ewary to check blood volume and totil bie Howerver the patunt w 1ln
requres the fatter studies 15 ustally &0 dl that surgery 14 o be o ferred

¢ Indudual Studies

Additional studies are aecomplished s indicated s the mdnaduad [l(n
tient These are doue m coopcration with the ¥ ray depirtmunt G
ologist  gistroenterologist, ane thewiolog t and the pitient s p)h):l‘u(:!:
Sigmordo~copy may be mdicated Jf cufficient su proaon cvm*”\ ‘x;(“\ iy
cystogram ¢ in be done at the same time as & barum enems \ aw’ b
nddstional doubt reginding status of the gutromtesn W fraet, ¢ n\' mih
agus stomach duodenum and <mall bowe! are studied ruho?npx e

Consultation ma3 be required for the patent 8 g nersl cont “m;'(hoh-
3 ewintial 1, for example, the patient with both hintal 11" r;n'll;m:m o
Bthiasie the patient who has both duodenal wleer and cholchth
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pitient with angma peetons and obstructive pndiec and the patient who
has obvious scvere disease of the bilary tract togcther with rccurning
o odes of Crdie fanlure

Che mdnaduat wath gallbladder di case i the older age proup has been
evposed Lo so mamy possiilities for degenertive, mflammatory or other
ailments that he must be studied carefully under all circumstances

Inhatition anesthesiy s profored (cndo-trachal) with redazation ob
taned by use of curare bhe ngents Thore arc certam situations whieh are
hest managed by <pmal or local ancsthesy or by othar imhalition anesthesiy
agents (chapter 10)

Al studics complcted and all dificulties corructed the patient § attitude
and frime of mind <hould be optimal A broad <pectrum antibwotic such
as Terrumyvemn or Aurcomyan (one or more grims duly) 1 given orally
for three to four davs preoparatively  The parenteral use of Strcptomy em
{one gram) and Pomeill (600 000 umits) duly for two or three days
preoperatively 1s al o effective

The mdmadual who his Feen vamiting 1y require na ogastric suction
The gastric tube s unnecessary i most patients In most cases intake 1s
restricted to water for tan to twddve hours preoperatnnely and abeolutely
for four to sx hours Preoperatnely an encma 15 given only 1f necessary

t et

W hether ho pitalized or under home carc much benefit 18 dernved from
adcquate diet The e patients are given mtray enous fecding only 1f anorenta
nausca or vomiting 18 prescnt When appetite returns (even though the
patient s afraid to eat) hquids exeept milk are given followed by jello
erackers and chichen Gridually high ealoric foods and milk are added A
full diet may be taken exeept for chocolate cabbage <pices and fried foods
The paticnt should be not only well hydrated but also adequately nouriched

A sample menu for 2 patient with chronic cholecystitis 15 as follons

Break fast
Oringe juice chilled
Oatmeal ot dry cereals (no bran) with nulk and sugar
Hardhoiled eg, (1)
Crisp bacon
Toast with taste of butter
Milk coffee or tea with milk and sugar

Dinner
C rapefrurt
Consomme spinach (without cream)
Roast lumb with mint sauce
Baked potato with very little butter
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Carrots and celers

Sliced tomatoes with Vinepar and sugar
Tost white or rye hread

Soft custard with fruit sauce 1¢llo
MR coffee or tea with mylh and augar

Supper
Clear soup with nee
Botled chicken
Hord rolls or Melba toist
Stewed pears jello
Class of milk coffee or tea with nulk and sugar

5 Summary

The preoperative cire of the patient with uncomphieted galibladder
dicerse meludes 1) mdndutl management, 2) sdentificitron of ¢ e for
discase 3) recoguition and treatment of a~ocrated factors m the er
mtestine eardiovascuitr renal peripheral vwcular ind central nersous
svafems, 4) maatenince of normal function i the presence of degenera
tive phenomena such as artcniosderosts, 3) prevention of actnation of
bronehosmusitss allergies or ren?d ysufliciency, and ) mamtennce of
adequate nutrtion

The patient with wutc bilirry colic should be <ubyect to surgers when
ever his gencral condition permuts gt but pot b fore postne diagnosis
regardmg, the ile ducts wnd the patient s organre funchions have betn
chinfied

The wndication for surgical procedure 1s the presence of symplomalic biltary
tract dieease [ lection of tune and procedure windicated 19 aluays indnvin

akt od
B Management m the Presence of Compheations

The patient with bihnry tract dr exee miy Iisse complic bing, phenomt ns
wuch as «evere pamn, jaundice pinereatitie or nfection

7 Pan

Pam may be prmanly of binry tract ongin of mas b roferred from
evtrabiliart sources In the bilary tract the followmg, are conadered (a)
wnprction of stoncs or debrs m the nysbe dinet orat the pyulla nf,\ t]llllr
(b) hvdrops or cmpyenty mural tfectton or abscesn the giliby 14):]({
ol ingatis or pericholedocutys or i ymm o of the splaneter of ( ‘t:
() (ramment) perforitson of the ulbhdder or ducts {1y panen ~ml ::r
() e hare of il or and pancre st faments into the retropentone ly,, "
pertoneal ticues (f) pros ure phenomens (Condary 1o s Provey



MEDICAT MANAGEMIANT 219

by the abnormal irntation and (g) reflex pylorospism  econdary to ab
normalities within the bihany duetx

Another source for ihary tenet pun ts (ztrabiliiry 1¢ of cardine pul
monary  hewtogemie gistric panercatic or renal ongin

N\itrites papasenine and atropme i large enotgh doses may frequently
overcome spsm If pun s not thereby rdlieved then morphine Demerol
Pantopon or Dilaudid 1 adeguate dosage 15 used It 13 noted that most
pan due to the bihary duets s orgamie rather than due to spism If ner
ther the anti premodies nor the narcotics afford sufficient relief 1t 15 prob
able that intray cnous novocam or parivertebral block (neluding <planchmic
block) m1y be ndicsted A wimple and harmless way to obtam quicher
rehief 1 c1 s of revere stone «nlic 15 0 1 per cent novoc un slowly njected
mtrivenously Pun ub. wdes wathin ten minutes in over half the cases
tran 1ent hy potension appirs i 3% por cent of cases L combmation of
novocun with papavenne magne mum sulfate or phenobarhital allevintes
dt tress 1n 80 per eent of the cices

2 Iufection

Bactenal or viral nfectton myy ongmate in the ilnry traet and may
cccondanly involve the appendn pancreis colon and Iner In addition
there can be comeident or primary mflimmation 1n thee organs

Gallstones which mmpact i the «ystic duct or which erode portions of
the termmal segment of the extriduodenal common bile duet may mau
gurate inflammation and abecess Hydrops of the gallbladder may become
an empyema The <imple common durt obstruction may become <evere
cholangitss or pericholedochitis

Infection 1 the biliary duet 1s mdscated by (a) fever (which may ne
t0 102°) (b) a rapid sedimentation rate (Behrend) (c) a leukocy tosis be
tween 15000 and 2, 000 white blood cells with a poly morphonuclear 1n
crease and a <hift to the left

In the presence of mfection 1t 15 advisable to admimster antibiotics
During the early phases when there 15 an mability to retan flimds pemcnl
Im and streptomy cin (intramuscular) or Aureomy e or Terramy cin (mtra
venously) are indicated Just so soon as oral intake 15 re established Terra
myen or Aurcomycin may be grven orally It 1s not wise to persist
ndefimtely 1 anttbiotic therapy

3 Electrolyte Loss

The patient with bibary tract colic pain or other disorders frequently
has clectrolyte imbalance In the handling of the non febrile patient who
has no abnormal lows of electrolytes 1500 cc of dextrose and water and
500 cc of saline solution 1s adequate for increased sodmm and chlorde re



2
20 THE BILIARY TRACT

quirements  The duly admmstration of 40 m T'q of potrssium <hould
satisfy the potisaum requirements
In the senously 1ll patient, the water requirements e (strmated by
totalling the known water loss and addmg to this sum the estimaited v tue
for loss through the shin and lmgs including losses By (rcessiie peepie
tion, hy perventilation or fever The amount and type of electrols tes to be
admumstered il depend entirely on the actual labortors detormuttion
of these losses for the preceding 24 hour peniod
If prior to the admunstration of replacement solutions <limcal daty are
not avalable 25 to the flurd and eleetrolyte losses obe ¢an uve figure uch
as thowe gnen by Butler He reports that 1 a patient who his lost 10 per
cent of his body weight the daly losses per g of body woght are water
100 ec , sodwm 7 m Eq , chlonde 6 m Eq , potassium 7m1q A dithetec
who has been without msulin for three to four deys and has been vomiting
for one day loses water at the rate of 100 cc per kg per dis <odum tt
the rate of 5m Eq per kg, per dav, chlonde, 4 m1q per kg perdw and
potessium, 6 m Lq per kg, per day
In using these or comparable data for estimating nceds, one should heep
1 mind & marked varation of bods water content and distribution with age
sex and weight The lcan body mass of the average 70 kg male 15 much
greater than thit of the werage o7 hg female due to the greater imoutt
of fat 1 the female This fact 1 of importance siee the total body water
of the werage male 1s 43 Ag, representing 73 per cent of the lean body
mass and the valuc of total body water i the fumale 1 only 20 kg al
though 1t represents the <ame percentage of w ster t relitionship to the
lean body mass Simlarly the amount of mtercellulir water 13 319 ¥4
mn the male as contrasted to 20 by, m the female Hence, if an average
female and an aerige male lose o comparible amount of flud through
whatever body route on aserage, there s m the female a far greer Joss
of total body water and cventualls of mtercellular and interstitnal water
A fir greater degree of hemoc ancentration re ults than i the malk o that
more aigutficint changes wall be found Simulirly  the older patient re
quires much modification of «6-c alled ‘routime therapy
Hy pochlorcmie acidosis may occur f there has boan con tmt recurrent
somiting or f nasogastnic <uction hs been required  Iht myor deficit
here 14 1 chloride and flud  This <hould be compensated
Protein hydrolvsate or blood transfusions sre required 1 the paticat
with muoutntion  The mdiadual who has a ehrome baliary tract diverse
frequently refuses a diet bec e of reeursent anoreay and vomiting whieh
hav ¢ been produced by food Under the ¢ conditions 1t 1% exntial to 1t
anld protem and gl cogen Jevds
l"\'\ h{u ‘\mplom’i mg‘mulc there may b an asocnted snte<tinal ob
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malt or milk to which one tablespoonful of cotn xyrup or cerelosc has been added
With towst breadsticks or erachers Jelly jamor honey 1f de tred Additional protein
upplements as Merttene | evigen meat extracts and zhim milk pow der are valuable

temd Fats fried foods pork bicon thickened gravies Inner orgins as bruns
hdnevs and swecthreads Olises ohive ol silad dres ings Fickled and smoked foods
Alt rich and highly reasoned foods condiments salt and pepper at table Nuts dates
and figs Rough foods ne enbbage corn Bru scls sproute Whole wheat and bran
products Pice pa tries chocolnte Aleoho!

5 Iepatic Insuficiencs and Jaundice

The patient with aliary tract disease may have ntermittent jaundice
Ihe degrce of expinsion of the hile duets (pre-cxisting mnfections may
prolbit dilatation of the ducts) and the quality of Iner function are
determining factors Jaundice may be complicated by hemorrhage weak
ness and other signs of hepatic insufficiency

Obstructive jaundice 15 to be relicved (surgically) just as soon as the
patient 15 1 proper chemieal and phy siological balance It 1s not necessary
to want until the patient s jaundice has cleared Tlus 1= not feastble
many caces Persistent jaundice will eause undue suffering as well s ex
cesstve damage to the hepatie parenchyvma (chapter 4)

6 Other Complicating I actors
a Pancrealifis

Surgery 18 usually withheld 1 pancreatitis except for 1ts comphcations
The patient with biliary tract disease who has panereatitis should be treated
consersatively for a sufficient period of time (chapter 5)

b Systemic Discase

Great emphasis 1s placed upon treatment of cardiac irregularities ab-
normalities and msufficrencies Proper hygiene of the mouth and oral
phary nx should not be overloohed Bronchosimusitis or other chromie upper
respiratory infections mav be troublesome if prophylactic measures have
not been mstituted

The individual s gastromtestinal intake 1s shmulated at times to super
normal levels The patient with biliary tract disease who also has duodenal
ulcer hiatal herma or gastritis requires aid to improve the oral intake and
utilization of food Patients who have hihary tract disease may have exther
chronic constipation or mtermittent diarrhea Special treatment may be
required to treat ewisting hemorrhoids fissure 1n ano and other similar
rectal disease It 1s preferred that mild (salme) catharsi~ be used 1 place
of repeatcd enemas

It 15 preferred that bland diets consisting of high carbohy drate and high
protemn feedings be utthzed mstead of rich eream feedings The diet should
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nod Cibbage fish, butter, fried foods and spices Adequate flnds fnnt
Jmees and hard candies <hould be tahen Chocolates and other ¢ andis
winch contam ods e avoided 1t may be wisc to supplement the diet with
protem hydrofy s itcs such as Nutramigen Amigens, 1 ey ugen, Tsenamines
nd a(her speerdly prepired food concentrates Vitunms B Cand b an
adde

¢ Pahient’s Cooperation

The patint s cooperition 15 of utmost importance  Mental of ity
and full confidence hate to be abt uncd by understanding each ndn il »
problems The dull miserible, apathetie and melancholy attitude which 1
frequently pre ent 15 often a part of the bihiary duct disense 1l ¢ prtwat
are adused thnt aliary traet surgers has a loner mortality than s com
phieations wd that they are to be much mproved as a resalt of hin
tract surgery  Ilus s discussed with members of the fanuly as well as with
the patient «o that v proper optimistic attitude may be obtamed

7 Summary

Mangement of disorders m the bite ducts when comphenting di tase
1s present rcquires 1) comfortable bile flon, 2) proper antibwoties, 3)
adequate nutritton 4) that all sy steras m the body ~Cwrdioy ascular periph
cral vascular, cardiovascular renal pulmonary, upper 1 prettars and
Lastromtestinil—be gnen suffiaent theripy o that they an pormat

Ihe nesistance here of a qualified termst and proper epeenlists mas
be necessary
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ANESTIESIA FOR BILIARY TRACT
SURGERY

TILITAN E TRFDIRICKS M D!

A Introduction

The progress of surgery i the last decade has been aided greatly by
the advancements 1n anesthesiology leamwork between surgeons and
ane thestologists permits surgery for poor sk patients and those here
tofore considered as techmealls inoperable

Sclectson of the proper tvpe of anesthewn depends upon the patient s
history physteal findings and pertinent Jaboratory studies The anes
the<tologist should vi 1t the patient before operation to establish  rapport
and to evaluate the patient s climeal status Heart and lungs blood pres
<ure and pul e arc examined and a history of presious anesthesta expertence
13 taken to <upplement the findings from the patient s chart

It has become of 1mportance to question patients regarding therapy with
ACTH or Corttsone within the preceding few months Thewe drugs are
used for treatment of numerous diseases and 1t 18 recognized that with
prolonged use they suppress adrenal actrnty The failure to recogmize this
may provohe sudden collapse of the patient who 1s exposed to additional
stress such as anesthesia and/or surgery In order to prevent this Cortisone
15 grven i large doses (75-100 mgm ) the mght before and the mormng of
operation Cortizone 1s continued postoperatrvely n diminishing amounts
as induvidually indicated

B Pre ancsthetic Medication

The choic. of the anesthetic agent the method of admmstration and
the premedication depend upon the type of operation contemplated and
upon the physical status of the mdnidual patient In bihary tract surgery
particularly selection of the pre anesthetie medication 15 of great impor
tance Bilary colic may be precipitated by morphine used for premedica
tion Such patients may have severe abdominal pam or nausez and 1omt
ing assocated with varying degrees of cireulators collapse within one half

1 Assistant Director Department of Anesthesiology ilbert Linstein Medical Cen
ter Northern Diviston Philadelpha Pa

27



258 THE BILIARY TRACT

hour after the admmstrition of the drug orphme primanls mereases
the fone of smooth muscle and to some extent the force of contriction
(Salter) Pam mas result due to this inerease m muscle tone and the elos
ing of the sphincter of Oddr \umerous myvestigations have been carned
out to show the mfluence of varsous drugs on the pressure i the bilian
ducts Among others Currerr and Gale have shown thit antlgesies as &
group are ponerful sttmulators of the <phncter of Oddi s includes
morphme codemne and Dolophine Demerol has vanible effects but tt
less spasmogentc to the sphicter of Oddi thut morphie  \tropine
does not alter the pressure m the ducts Beeause of the ¢ conmiderations
we do not use morphine for the preoperitine medication m patients for
biliary surgery and only occastonally use Demerol More ads antageous 1
the use of a barbrturite 114 hours before operation and atropine or ~copol
amine one hour preoperatively If pam 15 pre ent, Demerol should be
guen at the ssme time as the atropme or scopolamme If the patient suf
fer from glaucoma no belladonna dernvatives should be used

C Factors in Selection of Anesthetic Agent

The chaiee of the anesthetic ngent and the mcthod of admumstrition
are determuned by the physical status of the paitient as well as the <kl
of the anesthestologrst The most widely u ed ane thetic agents for Inhary
hepatie and pinereitic surgery are (a) <pmal (b) epdural (1) regrom!
(d) «yclopropane (e) pentothal mtrous onde ovygen and a musck re
tanant () ethor and ovvgen These are not enumertted i order of I
quency of admunstration Each agent and method h1s adsantiges and
disadvantages which one has to evaluute carcfully and mdnadushize for

each cise

1 Spinal and ¥ prdural Ancsthean

Spinl anesthesia ean be adminrstered 1w o single dove for shorter \\15;10 It
provedures such as eholecystectomy or choledochostomy v Tonger (;(‘d‘ll.l‘l'.
ancsthetie agent such as nuperene or 1 rmxtur of p‘onmmlllu and .
troee with the additten of adrcnalim 1s sintablc for the ‘sngle dost o [';u
anesthesta Good anesthcwn can e obt ined for two to thiue bmn';‘r !
chicf ady tage of this method 14 the extreme and conwstint miu u\" o
lasation meluding a colhipsed bowed which 1 adsantagrous to rurg
evpo ure .

1f the cantemplatcd opcratise frme 1~ longer than #_10 3 lmur; '(:i ‘f'm
™ unccrtan 3 prefomble to use contmuons -;lnn.xl !;I'l( llu;ll: m‘;h o

1ty Tuohy or through

he gven through a Citheter as desonbec e
ne zfllc 1o desenbed by T emmon [he fraction badmm tm(u»;mf(!:’r:xl :0,
anesthctie agent pomts regul stion of domge acconrding (o the prog
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urgery over long, pertods of time Ths teehmieque 15 also u cd to great ad
vantage m 1 ‘poor mskh patient to protect against too great or repid fall
i Wood pressure The ancstheti agonts gnorm sery smalido es and the
resulting ancsthei s scgment il in charieter This prevents sasodilat ition
n the lower extromities and the resulting, hypotcnston which may follow 1
swgle Lirger dose. Spal incsthesi s the best chowe for pitients who are
Jaundiced simce 1t will not impo e any additionl metabolie burden upon
an alrcwdy damaged Inver

Instead of the subarachnowd the emdural route may be chosen This
teehnique 1s more comphieated and has a preatur percentage of futures In
wdditton the volume of anesthetic agent mjected 15 much greater with the
epidural route  1he sympathetic fibers are affected to the same degree as
with the <ubarachnord injection and hypotension may develop possibly
more profound due to the large s olume of drug injected The subarachnod
space mav be entered inadvertently and total spinal block wath atl its com
plications may develop

In cases where <evere hemorrhage may be expected neither spinal nor
epidural anesthesta should be used These patients would be depnived of
their full power of compensation by the sympathetic paralysis accompany
mg spmal and eprdural anesthesia Genertl ancsthesia wWdministered by
endotracheal route 1s the chowee i such eases

2 Regional Anesthesia

Regronal anesthesta 1o not very satifactory for bibary tract or pancreatic
surgery An abd 1 field bloch 15 ) d by a bilateral splanchnie
block In almost all such ca<es mtrous ovide or ¢yclopropane inhalation
anesthesia will also be required This adds all the dangers and po-sible com
plications g general anesthesia to those of the local anesthetie
agents It1s sounder tostart with a well planned and wcll conducted general
anesthesia rather than to start with regional anesthesia and—after both the
surgeon s and the patient s tolerance for inconyenience and discomfort hav e
been taxed to the utmost—to supplement with general anesthesia The art
of regional anesthesia 15 practiced extensnely m France Their reported
success depends largely upon a number of differences in the patients sur
geons and the entire environment and atmo~phere of the operatmg rooms
It requures o great deal of time and patience on the part of the anesthesiol
ogist as well as extreme shill and gentleness on the part of the surgeon

3 Genceral Anesthesia

‘When general anesthesia 15 elected one should bear m mind that 1t 1s
more difficult to obtamn the same degree of abdominal relaxation as 1s pro-
duced by spinal anesthesta It 15 impoertant to provide optimal conditions
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for the surgeon 20 he may do lus tish m the <hortest possible time Careful
speed 15 of great impartance, espectalls 1w poor sk ptients and m radical
operitions  {hic surgeon e operate with greater speed wnd gentleness of
relwation 15 gootl Howoser the sttamment of ~uch rdlaxation shoukd not
woany way wndanger the pabent

With the wee of generil anesthiesa relvsation may be obtamed enher by
deep anesthesia or by the u ¢ of eurire or curwre hie drugs Both methods
have dangers wherent w the pharmacoloment action of the drugs wed The
danger of prolonged decp anesthesta espeerlly m poor rn \ ptients
obvious and needs no further diseusston

With the use of curare ind other rel vang agents the thdamunal mu cle
the mtercostal muscles and finalls the dinphragm wre parabyzed Unless
assisted or controlled respiretions are msituted immedintely, grue con
sequences oceur Crbon diowide will aceumulate of the respiratory Cveliinge
15 madequate due to curimzation and the presence of two or three Jarge
tnze packs m the abdomen together with di tended intestines and larg
rctractors This earbon dionide accumulation compheatey the hiy pown due
to mmsufficient exthange of gases In order to avoid this and produce good
relavation for upper abdommal surgery, the ancsthetic agent > be t ad
mimstered through an endotricheal eatheter with well assisted or controlled
respiritions The westhesta <hould be m firct planc of thied stage The
museular reta stion 15 obtamed by the usc of eurare ke druga Reluation
depends upon the mterruption of the impulee on esther the motor or sensory
side of the reflex are and alho upon a free and unobstrueted mrway alfowmg
for good giseous Lrxchange I ven though the pabient 15 heanly curarized
Abdominal relavation may be poor hecau v of exeesave respirutory efforts
(e 10 respiratory dipression or obstruction Batanccd anesthess 12 of gre 1[!
unportance ‘The pahent bis to be i the proper plane of anesthe 1 mtl;
the proper amount of curare and sufficient respiratory ventilation If r;
these reguirements are met refavation will ke goad and the surgeott can do
Tis task with gentleness and specd !

“ome operations utilize an abdomunal thormere werwon ind the P'h “""‘
cavity may be entered Insuch eaces the prestnce of an endotrac hml l;l:’
55 essentr 2l Gontrolled respirations are better and safcr when accomplt 'm
through a cuffed endotracheal tube  Thus the dungars of mflating the sto

a1 are (immated

QP,J‘ )‘;‘;ts};lt(:x‘(‘m of the agent u-ed for the production of general anexthests

ol a4 e wheh
0 tatus of the patient and the cxtent of the s
depends upon the ! P e o

1 present Jaumdice or other evidence of hiver dama
patients requinng il surgers

4
Ftha! ether 15 not the best choee sanec st deere s e function 9t
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bile sceretion considerably It depresses reticulocndothelial eells, and gly
cogen decrenses rapidly 50 per cent n the first hour and gradually after
that (Adram) Insulm production 1s decreased by ether anesthesia, and
hlood sugr may merease up to 200 per cent witha maximum rise during the
first 15 minutes of anesthesia

Cyclopropane produces no change m liver function and no histologieal
changes are reported (Adriam) [he panercas is apparently not affected
and the blood sugw may be shghtly elevated

Thio pentobarhital (sodmm pentothal) has httle effect on Inver and
panereas It rares the blood sugar shightly

Nitrous oude gin en with adequate amounts of oxygen has no effect upon
liner or pancreas A very excellent method of anesthesis for operative chol
angogriphy under pentothal, mtrous oxide, oxvgen and a short acting
curare like preparation has been de enbed by Bernstine and Golden

D Management of Ancsthesia for Bihiary Surgery

When spmal epidural or regional anesthesia 19 used 1t may be supple
mented with hght general anesthesia This will add to the comfort of the
patient and overcome some of the traction refleses Oxygen by mask or
catheter should always be ad d 1n upper abd 1 work regardless
of the type of anesthesia

Five per cent dextrose mn water should be given intravenously and blood
should be replaced as 1t 1s Jost Blood pressure pulse and respiritions are
carefully watched because from these one can foretelt impending shock and
take the necessary steps to prevent 1t

If bilary obstruction has been present and 1t 1s relies ed during operation
one may see a serious drop n blood pres.ure This 15 due to additional blood
rushing into the liver to fill the previously compressed capillanes with
pooling in this organ thus reducing the eirculating blood 1olume It s best
combated by mereasing the speed of admimstration of blood If the drop
1n blood pressure 1s alarming and prolonged and cannot be corrected by
admnistration of blood a vasopressor drug may have to be used However
this should be done only after adequate amounts of blood have been given

If general anesthesia 1s used the same precautions are taken There 13
one added factor which 1s the maintenance of a clear and unobstructed
airway If cholangiography 15 done during the operation under general anes
thesia respirations must be stopped during exposure of the films The apnea
present with the use of controlled respirations can be u ed to great advan
tage If the patient 1 under spmal or regional anesthesia m combination
with very light general anesthesia manual hyperventilation for a few sec
onds prior to compression of the breathing bag will suffice 1n most cases
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If the patient 15 obese and difficult to heep m the first plane of surgierl
anesthesta, the use of a short acting musele refxant may be ued to pro-
duce the apnes

¥ Presention of Postaneathet Compheations

Prevention of postanesthetic compheations begms with Proper prepart
tion of the patient for the contemplated surgery ‘Ifus 15 the surgeon's
responsibibity to mstitute and the anevthmclogist’s to evaluate A high
carbohydrate diet including parenteral admmstration of ghicose may pro-
tect hepatie eelfular function Thud and eleetrols te halance <hould be nor
mil Preoperatiy ¢ admipistration of compntible blood 15 necessiry to correct
anemia and nutrtional deficiencies with or without i poprateiemi [he
use of blood during aperation with o patient under general anesthesn
should be limited to compensation for blood loss It 1s not gnen for “pro-
phylaxis* Transfusion reactions <uch as ehills or urticari are not apparcnt
under general anesthesia and more severe reactions muy follow When the
patient 1s not anesthetized, transfusion reactions ire not mashed and can
be treated properly by rapidly discontmumg the admimstrition of blood
aud by the mntravenous use of autthist wnmies, 1§ molar Irtate and other
therapv as mdiented

The canses of postoperats¢ morbidity and mortalits hwe changed dur
g the past 18 years (Glenn ¢t al) The mortabity rate has bean vhaph
deereased Today the largest sngle cauce for death following iy tract
~urgery in non mahgnant diseases 1 hepatie insaflieicney Pulmonary com
plications hase bocome uncomraon (chapters 6 and 9) Postoperitise pert
towhs, mtra abdominal absecss and fistula formation are prev ented by th
use of antibotics An nereased tendenes of degenerative di casey wuch as
diabetes, wicnosclerotie cardios aseular diseise and hy portension hiax been
<hiown Proper selection of anesthean and <ksilful conduc tion of it wall do
wmuch to provide a smooth postoperative course My so-alled postoper
atine compheations are 1 direet relation to the anesthesn and arc et od
wither by poor scleetion of the agent or by poor mnagement ¢

the rieovery room plavs o vent smportant part wm the prc\mu';n ol
postoperative compli atians In st the patsent 14 under the ere rmd]o r‘(?rp
vation of a speaally teumed gradunte nure with dircet supersy 1on by th
anesthesolomst

1f seneral anesthioat has boon wed the
by sttehion 1 order to ayvod aspisation of MUCs oF pastrie content e
the bronddn \ 1eng s=tne apd ather drm g b s vt obrerved for S:":’,‘h
function Blood pre~ ure pube apd pe-pirations are huched ’" ™ ““ o
Tutrasenous flunds vamnous supportise drigs and oy gon an admin

grachon 18 rope sty 2 prted
mto
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as indicated Patients remain in the recovery room until all reflexes have
returned and until they respond to questiomng

Pitients who have had spinal or regional anesthesia reman in the recoy
ery room until blood pressure and pulse rate are stabilized In order to
avoid post spinal headache the patients are nstructed to remarn flat in bed
for sax to eight howrs In addition fluid intake 13 mereased 1000 ec per 24
hours above the normal intake if there 13 no medical or surgteal contrain
dieation

The recovery room has facilities for bronchoscopy Tracheotomy and
eardinc resusitation travs are sterile and available for use at all times Any
amergeney ansing n the immeds ite postoperative period can be dealt with
efficiently 1 & well equipped well staffed recovery room and many post
operative complications and fatalities can be avoided

I Treatment of Pancreatic I'ain by Analgesic Blocks

Severe pam 13 an outstanding symptom of pancreatitis and necessitates
immediate relief Morphine sulphate and other opiates are unsatisfactory
because they induce smooth muscle spasm of the biliary and pancreatic
ducts and of the duodenum and thereby produce or mncrease pam n bihary
tract discase Demerol s the drug of choice because 1t 18 2 mild spasmoly tie

Analgeste blocks can be u ed to great advantage In order to discuss the
trentment of pancreatic pan by the interruption of <ensory and Sympa
thetie fibers 1t 15 1mportant to understand the ongin and conduction of pamn
from this organ to the central nervous system According to Richins the
receptors arc probably associated with blood vessels 1in and around the
pancreas These are con idered to be termnals of visceral afferent fibers
They go through the spleme pancreaticoduodenal and cchac plexus the
greater lesser and least splanchmic nerves and then through the lower
thoracic and upper lumbar paravertebral gangha Via therr white ram
communicates they proceed to the posterior spinal nerve roots Here the
viceral and somatic afferent fibers jown and enter the spinal cord (Holling
head)

The segments v olved are from the sixth thoracic to the first lumbar
segment bilaterally although the left side 15 predominant

Analgeste blochs for pancreatitis not only rehese pan lmost instantane
ously but also mimmize shoch by combating the systemic effects of pam

(Bonica) Concommutantly the efferent sympathetic fibers are bloched
overcommg reflex spasm of the duodenum sphincter of Oddi and the entire
ductal sy<tem leading to emptving of dilated ducts of the biliary tract and
pancreas (Gage) Vasodilatation oceurs with improsement of blood <upply
and lymphatie dranage thus decreasing mterstitial edema which 1s present
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m almost all eases I paralvtie teus 1o part of the meture of acute pan
creatitis, this too 1s mitigated by sympathetsc paralvars

Thus we see that mnlgesic blochs have a much wider ~uope of action
than just rehicf of pan

Four different ty pes of analgesic blochs may be used

1 Continuous perndural bloch 15 4 very escellont technique m establish
ing, 1 halateral somntic sensory as well as sympathetie effercnt and
viseeral afferent block with anly one puncture The results have been
very gratify ing exen though the techigue 1s not as simple 14 some of
the other blochs
Splanchtie block 15 widely wsed 1t his the ady antae that it al o
blacks the vagus fthers going through the celiae pleus (Bomen) The
vagus s responsible for transmission of impuiscy to the <ecretory por
tion of the puncreas It ss a rclatnely smple procedure and can be
done m acutelsy il patrents Fhe drady antages are that m most cases
1t has to be done bilateraliv amd that 1t may lead to considerbile drop
1 blood pressure due to the ympathetic paraly«is can g widespretd
yasodilatation of the lower extremitics and the ahdommal 11 cern
A polyethylene enthefer mas be intraduecd and the Joc il anesthety
agent may be given by repeated sigle myection or by contmunts
drp of 2 more dilute solution
Paravertcbral bloch may be u ed for the treitmint of pncrestitie
The sinth to the tuelith thorneie segment has to be blocked alater
ally, which cau es the patient considerable discomfort Suce most of
the avmpathetic fibers are prrabyzed m this procedure o conntdcrabl
drop 1n blood pressure may oceur However, this oceutrs rither ninh
11ns type of block 15 used to grewt advantage when pun s well Jo d
1zed and does not imolve a Jarge aret
Subarwhnord block may be performed with a difute solution of foeal
anestheti agent Thes wall result i mtcrraption of symp whetie tibers
aswedl 15 visceral afferent ind possbly <omtic scnsory hibers depe 1
mg upon the strength of solrtion Motor ks arc p red by ditute

tv

s

s

~olutione | ¢ of the

Analgeste blochs for the treatment of pne mmlw_nn\ only pat A

theripcutic reime whieh 1s avahble to ws (¢hapter 3) Tt 5 mpor \ln‘ .
ostibhieh fluid and elcetrolte babince md troat <hoch af such shoule

present
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A Techmeal Considerations

Many et 1ons arc used to (apose the bile duets Vertical and transyerse
it wons arc e el adv aintigeous depending upon the contour of the costal
margm (hg 1) Iransvore subeosta] (hochier) mcsions usually furmsh
both adequate approach and wide exposurc together with fower postopera
tine eventrations Howaver they do not alwayvs parmut sufficient exposure
of the panereas T ongrtudinal iner 1ons give adequate exposure to the gas
tric and panere toduadenal regons but there may not be rufficient exposure
of the Iner bed Modifications and extensions of basic iner 1ons are optional
with the surgeon m deference to the patient s individual characteristics

Baronof kv and Carloek adyvocate that the surgcon operate from the left
wide of the patient This permits the s stant to retract the nght costal
margin and liver edge  Another aw istant can retract the colon and mam
tamn <uction or whatever sponging, 1 necessary  From the left wde of the
patient the surgeon may readils use his left hand for control and exposure
of the forimen of Winslow and the blood supply  Our expenence has been
that dis ection of the cystic duct and common duct landmarks 1s greatly
facilitated 1n this manner Cholecyvstectomy however 15 awhward

1 Inasions (Fig 61)
a Paramedian

In upper 60 per cent of abdomen on the nght for bihary tract and py
loroduodenal discase and on the left for gastrie and pancreatic disease
May extend from the viphoid—about 2 em from and parallel to the mid
line—to below the uminlicus Txeision of the uiphoid will remarkably m
erease exposure Fibers of the rectus musele are retracted laterally Avod
supenimpo 1tion of masions in anterior (more lateral) and posterior {more
medzal) rectus sheaths

b Trans rectus

As m paramcdian (a) At apex of meision nsertion of rectus muscle or
costal margin may be cut and viphoid also resected to increase extent of
exposure Suture Ligation of the external epigastric artery (or branches) 1
frequently required This mneision preferred to the paramedian

267
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{

NG
A

A

F1e 64 \ppoviniit Incisions Usen ror Bierary Tricr Stroert
Verticalainerston  (n) paramedian (b) transrcetus and (¢) pararectus with ev
ten sons through intercostal space or acros« the costal cartilages
Tran ver ¢ et tons (d) night upper with extenstons 1) through mudhne and
pim xiphard 2) acro s into the left chest or 3) acro s the entsre abidomen and ()

para costal or subco til

¢ Tateral Rectus

Priminls mtended for exploration and to be extended medially and
obliquels or mferiorly  (ibdomen) or Mtcralls across costal eartidige
(thoraco alxlommal) On the right for ihars, hepatic or renal disowe and
on the left for gastro-csophigeal pinercatie or splamc di tase

d Transterse (U pper fught)

Culized for binns tract, pyloroduodcnil and night colon leons i
patient wath <hart abdomen and wide costal planc 1 rom mdway Batwern
\iphowd and umbihicu  Titerally to midway between eost W margin and ere t
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of hum Muscle splitting (or cutting) Iaterally  Cut night rectus muscle,
retraet loft rectus hiterally My be extended into left flank (for panereas
or colon) mnto 1¢ft thorax for lugh gastrie lestons, pancereas or spleen resec
tion It may al o be extended to the nght thorax for greater exposure of
the hnver

¢ Subcoslal

Upper abdomin il m paticnts with very wide costal plane ineision i line
of esther oblique mu~cle extendimg mto reetus sheath but without cutting
reetus muscle which 1s retracted laterally (@ modification of the transyerse
meision) a pamful inesion

2 Instruments and VMaterials for Bilinry I'ract Operations
a Relractors

1 Balfour self rettmiming retractor

6 Deaver retractors meduim or wide blades (short meduim and long)
Iselly or Richard-on retractors arc optional n lieu of Deaver re
tractors

2 Harmngton retractors <mall and medum

1 Reverdin abdominal <patula

21 olkmann three pronged retractors sharp or dull

4 lengths of stochmette as retractor covers

b Forceps

12 Backhaus towel forceps

2 Bozeman dressing foreeps

2 Foerster sponge holding foreeps 931 nches
1 Sphinter forceps 314 mches

4 Thumb forceps 5 7 and 9 mches

2 Tissue forceps 1 and 2 teeth 5 and 7 inches

Hemoslats

6 Allis 4 and 5 teeth
8 Allss mtestmal
4 Babcock
6 Expanded tip dissection hemo-tats (Gray Behrend)
12 Mayo Pean Rochester Pean or helly cursed hemostats 6 mnches
4 Mayo Carmalt hemostats 8 inches
G Moynihan (or Mixter) hemostats
6 Ochsner hemostats 714 inches
14 Straight hemostats

o
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d Necdle Holders

2 Hegar needle holders 7 mche~
2 \Mavo or Crile needle holders o} _ inches

e Culting Instruments

2 Bard Parher hnife handles » 4
1 Bard Parhker hnife handle &7
1 Bard Parher knife handle %3
Sealpel blades to fit above
2\avo curved on flat seisors o and 7 mehes
2 VMavo strught sussors, 31 mches
1 Metzenbaum serssors 513 inches
1 Metzenbaum scaissors 7 mches
1 Suture scissors
1 Wire cutter

f Common Duct Instruments

1 8ct Bakes dilators (1 mm to S mm sizes)
2 Blahe gallstone strught and curved foreeps
4 Cystic duet plun jaw forceps

1 Despardms gallstone forceps

1 I uer hoerte gillstone size 4 scoop

1 Moymhan gallstone probe and <coop

1 Moore gallstone scoop

1 Ochener gallstone spiral probe 14 mches long
4 Stone forceps (strught and curved)

1 Set Inchrymal duet probes

1 Ieuble plam long probe

1 Uterine sound small

1 Ureteral sound

1 Ureteral dilator

1 Ureteral stone gra per

g Ingectron Vaterial

Trocar and Cannula medim or smll s1ze
20 cc synnges {3) .
A«prrating needles gauge 18 (3 mehes) and gwuge 15 (4 wehies)
Hypodermie needle and angled needle e 23 B D € b
Lreterml catheters mize 6-10

Urethral catheters size 8-12 20-22
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Tolvethvlene catheter

I tubes, <hort and long sizes 16-22 { Best” tvpe)

1 tubes (Cattelly with Y for use in duet anastomoscs
Speciml “1  dreuns

\=cpto svringe

Trngating can with antrum tip and suction tubing
IToumph syvringe

40 ce Diodrst (3) or 70) and file for cutting ampoule
50 ce 1% novoeun

00 cc salime (warm)

Manometer (water) with three way stopcoch

Other

2 Deschamp ancurysm needles

T ong hnife handles night and left angles
Peniosteal eleyator

Costatome

Rib spreaders

TRib approuimators

Cameron Iight

Nerve chps

Probe with eyelet

Grooved director

Poole abdominal suction tip and tubing
Suction tip (neurologieal)

Curette double end

Oxycel Hemopac or Gelfoam

Bovie unit with coagulation tips
Cardrac defibnllator

Pott s clamp 2 sizes

Drains (in Addiion to T Drains)

Soft black rubber tubing 10 inches long various diameters
Carrel (or Dakin) tubing 12 inches long

Penrose drams wide and narrow with remosable wick
Pezzer catheters closed (or open) top sizes 12 20 24
Robinson catheter sizes 10 14 and 18

“Malecot eatheter with wings size 14

Mercier curved stylet

\etal sump (Babeoch) 6 and 8 inch

Plain folded packing 2 inches wide
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Suture Vaterals

(1) Lagation and suturing
Catgut chromic %0 or 200
Silk %000 or 00
Atraumatic % 000 (chromc and sik)
(2) Cystic pedrcle higatures
Catgut chromic 400
Sulk %00
(3) \nastomosis
Catgut chromic %00
Silk %000 and %00
(4) For hemootasis
Catgut plam % 000, % 00
chromic %00 #0and 1
atriumatic catgut sufures, chrome 00 threxded on cuned
and straght mtestinal needles
(5) For closing
Stamnless steel or tantalum wire %000 or & Qor # 1 for tanaon sutures
Dermalon %3 for tension sutures
Dermalon %000 for shin closure
Skin chps (Michele)

Veedles

4 Ferguson !, circle curved taper pomt  # 10 and # 16

2 Keith abdomnal strarght 217 mches

1 Wi hie pedicle

2 Mayo ¥4 ciecle cunied troear pomnt K2

6 Mayo 15 cirele curved taper pomt, two of cach size ¢ 3 and %
4 Murphy ¥ errele cunved taper pomt 23 and %4

2 Regular surgeon’s cuttmg cdge 35 arcle curved 83 and 8

2 Regular intestial 1, cirele curved taper pomt 1 mnch

2 Straight mtestinal 2 inches (taper point)

Operative Procedure
1 aparotomy (Oblique or Transtcrse Inernion)
(1) Skin inession 1s made to the fasen Hemaostass 18 obtamed
(2) Superhieial fasan sutured to folded tawcl by runmng, Jock stitch ‘
(3) Extarnal obhque fasesais mey ed aponciirosss 15 aplit and ntrutu]
Interaal oblique and trinsveralis muscles are spht and ntracte
protecting neres

(1) Rectus she sth and o efe arc it ed Cuture higatures to Meedng
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pomts mclude reetus sheath Superfienl epigastric artery hgated

scparately

Retrictors (kv ite the abdomnal wall Pentoncum s exposed and

mohlized, grasped and meiced Opening n the peritoncum 1s ex

tended Viscern protected by continued eleyation of abdominal wall

and by guard to eutting mstrument  Adjacent and underlying ad

hesions art hiberated by sharp and blunt dissection Peritoneal

canaty 18 explored

{) Defimin e operition 1s done

(7) emostasis 1s secured sponges are counted

(8) Pertoneum and fasaal lavers closed m tiers Shin sutured Dress
g apphed

{v,

b Cholecysteciomy

(1) Hepatie flesure mobilized covered with moist pad and retaned
cawdal by retractor

{2) Pyvloroduodenum moblized to the left Voist pad applied beneath
retractar to produce tenswon on the duedenum

(3) \dhesions between the gall bladder, Iner and adherent viscera
separated elimped maesed and higated

(4) Abdonunal pads are 1eplaced and retractors remserted to mamn
tamn exposure (fig 6o) Small marked sponge mserted i the fora
men of Winslow

() Common bile duct and hepatic pedicle (hepatoduodenal ligament)
palpated for evidence of abnormahty Hepatic artery and portal
vem identified (fig 66)

Fia 6o Exrosuvre or Brie Ducrs—RETRACTION
Three prineipal directions for retraction are establ
ished (a) downward mobal
zation of hepatic flevure (b) left lateral retraction of .

ploroduod
displacement of raght lobe of the liver enum (¢) upward



274 THE HILIARY ThACT

(6} Dome of fiser 15 paipated and air permitted into right diaphrag
matie space
(7) Fundus of the gallbladder 1s elnmped Gentle triction s apphed
upward and fornard Small sponges placed to kft of gulibladder
overlving, right Jobe of Iner Retractar placed on thys spongs o
expose left side of the gall bladder and the common hep it duct
(8) When the galibladder 1s distended the fundus 14 gra ped ma ed
and 2 troear wspirates it At thay ime Iarge ealenl may be remos ed
m order to impros ¢ visibility at the eystic pedicle The wlibladder
opemmng s secured by apphieation of Kocher forc eps or figure of
8 wuture
(9) The wall of the gallbladder clo e to the cystie duct 13 dJamped
Shight traction 15 exerted by this elamp to and the disection

R

C

0

Fre Go I xrosure or Bite Dtcrs—~Parration

Hepatie pedicle 15 palpated to identify abaormahities of or within the bie duct
the Iocation of the hepatic artery and the contours to the supenor aspect of the pin
creatie head With the left fatefinger in the foramen of Winslow the thumb ¢vn pai
pate and if nece sirv compre s the hepatic artery

(10) Ventra} and dorsal pentoneal reflectiony from pallbladdir te com
smon duet wnd duodenal wll are wersed to expo e the pediele of
the gallbladder (g 67}
{11} Ihe neel of the galtbladder the evstie duct and the common duet
whove and hclow the qunction with the ¢yetic duct anc v nahized
(€ holangiogram or choledochostomy may b done )
(12) Dissection of hepatre duct contmued toward hlm of Iner Ly l]ll(
artery 1s identafied Tt 1y doubly hgated elose to the allbhiddor ual
The arters 15 distded {fig 6S1) "
(19) Cy tie duct 55 freed and Dgatures plrced Tigature eloser ll; I:
salibladder 15 tied The ather 14 not tred 1f cholangiogram 1< to
C
2:1)“( wstic duct et ed by optional meivson Ureteral M““)“r Iq
pacsed nto the common duct ns far as 1t will Lo and e ufl‘
withdrawn about onc meh Pohvetlnline eatheter 14 8 a0

{Block)
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(b) Tld 15 myected through the cathcter to determine patency of
paptlla and flow mto the duodcnum distenaibnhity of the com
mon duet and status of the prouimal duct svstem

(14) Cystic duct hgated (fig 63b)

Fic 67 Lxrosure of Biut Duers—Dissection
Cholecystic choledochal membrane 18 incised while traction 1s maintained later
ally on the gillbladder and medially on the pyloroducdenum Di section of the
antero lateral hepato duodenal ligament exposes the cystic duct union with the
choledochus

eystic

art duct

Fic 68 Lication of e Cystic PeoicLe
L Algatureispa edaround the eystic artery Thisis tied close to the gallbladder
to avod damage to the hepatie artery
B A ligsture 13 passed around the eystic duet A second hgature may be tied
loosely to permut mtubation of evstie duct for cholangtography
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(15) Cystie duct stump and “ampulla of the gallbladder eleyated In
tise peritoneum afong sides of the gilibladder wall attachments ta
liver (fig 602) Sharp seissors and blunt finger dissection s accom
plished bebind and clowe to the pallbldder Bleeding vessels and
open bile ducts 1n fiver bed are clamped and hgated

(16) Galibladder dissection from Iner bed completed leaving hemastat
on gallbladder attachment at apex of Iner as traction gude Raw

iy

d
//’

Fre 69 Rexosan oF Tk Gavintavetr ,
A Gallbladder peritaneum ts inetsed sharp and blunt i section agunst the gal
bladder v il mobilizes the gaftbladder from s hner bed
B Irverbed s lock sutured Separate bites of ntedie taken snto pertoncal edees
and mto hiver bed to ehminate potential  deadspace **

surfaces 1n the Iy er fossa left by removal of the g-ﬂ\h\-\\hzcr ckN':l
by suturing peritonel r flections to the defect (No ‘dead’ apace s

Idt ) (Ng 69b)
{17} Penrowe drm 1= placed o rogion of formen of Winslow

¢ Choledochostomy (1 wde snfra chapler 11 Srction 1) l

O]

(1) Hepato-duodenal igament cle rred for ot feast 2 em [mml (-,un‘l;:ﬂ

hepatic and bife ducts {Toimpros ¢ € xpostird nlmmmm; n;”m"”

tension on duodenum or metston of duadenal pertones rr]- .

may be needed ) (Fig 71) Duct 33 aaprrsterd to obtam :mmw
differentiate from portal van and hepihie arten) At
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vowsels erossing antero lateral aspoct of the common hile duct are
ligated

{2) Stay sutures pticed n medial and lateral superior aspects of the
il duct (fig 72) Tongitudmalmesion (1 em long) 1s made 1n the
hile duet w1l between the sutures Stay <utures may be replaced
{instrumants are not apphied to duct wall) Duet ncicion may be
lengthened 1f desired

(3) Small urethral (or urctcral) catheter 19 mscrted nto distal com
mon duct as far as posaible and then withdrawn 1to 2 em (fig 73)
The duct 1 pupited along, eatheter Warm saline 15 irngated into
catheter and return flow aspirated by suction tip on sponge in the
foramen of Winslow

{4) \nother catheter 19 meerted to the pronimal common duct for a
~hort distance Palpation may be attempted along the ndwelling
catheter Warm <aline 15 wnigated

{0) Catheters arc remosed and flow from duct 18 inspeeted If ealeulus
13 suspected n (stone) forceps 15 mnserted (The Bakes dilator, 1

F1e 70 MosiLizatiox or Dyopenoy—I
Inciston 1nto lateral 1 permits mobil of duod:
medially to expose retropenitoneal duodenum pancreas and common bile duet

Y

Fie 71 Mosirizatiov oF Duopevvyu—II

On some ocea 10ns the entire lateral leaflet of perstoneum to the duodenum 1s
sneised Low ymplantation of the papilla may require this procedure
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lis 72 Cuorenocsorows —1

Traction suttires are mserted along, the anterosupenior aspect of the duet fong
tudtnal mersion for 15 am s made 1nto the duct while the antertor duct wall 1< ele
sated to avend snerion through both walts of the Infe duet

Through
Catheter

A

fiv "3% Cuotsnocpetonr~—Ii

A entheter 53 snserted for rengation of the distal hle duct Umbihiesl cor i ln‘xm "
picked inta the proximal bile duet to prohst st regurgitation tnto the hig 1|;c( ;x‘ru
rom the favage A stmular procedure 1s accomph t el for arsigatson an b expir ration

of the hep itic duets
$1o 3B Cnorrvaci rosur—1T

The duct 1 elwed sround & T drun tutures are {liced di talfe o putiises
are placed proxumalhy (ThHs may be sesersed ¥
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or 2 mm size miv be prased under finger tip guidance )

) *1 tube placed into duct, duct edges dosed Stay sutures not
utilized for closure but remain in place unt! after a cholangiogram
(fig 73b)

(7) Cholangiogram 1s taken Duct 15 reopened af indheated for removal
of cilcull mstrumentatson or further irngation 1 tube replaced
Repeat cholangiogram as often as mdicaited Duodenum mas be
opened for cxammation of the papilla of Vater

d Cholr lochostomy as a Reoperation (1 1de infra Chapler 11 Section ()

(\bdomnal memion and exploration are done as abose (a) exeept that in
the prescuee of a bihary fistula (or tube) the tract1s cored  to the com
mon hile duct \ertical (longitudinal) inasion 15 Iateral to previous oper
ative sites i order to avoid adhesions )
(1) Identify nferior and lateral aspect of nght lobe of liver
{2) Mobilize antero-lateral structures mecluding the hepatie flexure
medially and caudally It may be necessary to adentify a free area
to the nght of the ascending colon
(3) Dissection proceeds antero-superiorly to identify the tmangular
ligament of hiver as superior himit to diwsection
(4) Mobilize pylorie antrum and adjacent duodenum to the left and
shghtly caudal
() Dicsect along Iner margins to nlum stasing over or to the nght of
the gallbladder fossa 1f possible Approach liver hilum from these
three aspects
(a) from lateral to medial
{b) from hilum downward
(¢) from pyloroducdenum forward
1 se tenston on mobilized structures and sharp (scissors) dissection
spread (ligate or elamp and ligate) then cut
(0) When second and third portions of duodenum are dentified the
lateral peritoneal reflection may be mnecised The duodenum 15
mobilized antero medially This adds a fourth plane to dissection
this aimed from postersor plane anteniorly
The abnormal common duct 15 patpated The duct wall may be
thich may contain definite caleuli or may be dilated (The valueof
an mdwelling tube or pervstent fistula 1s inestimable ) Aspirate any
suspicious rea with needle for more postn e identification
Stay sutures (atriumatic silk 000) placed along chosen lateral and
antero medial aspects of the common duct Sutures are placed

firmly and are aimed from the left foot to the right shoulder of the
patient

(

¢
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(9) Sponge has been placed i foramen of Winslon Drescet and elear
2 cm segment of the bile duct s soon as posstble, forumen of Win
Tow 15 cleared to permit digital control of the blood supply
(10) T ongitudimal mctson 1s made tnto common bule duet and contonts
permitted to escape Any indwellng tube 15 remosed and fbrote
edges of the duct defect ar. freshened
(11) Double sntubation (proximal and distal ends) of bite et 15 donc
with (urethral or ureteral) catheters Saline solution 15 ngated
Instrumentation mwy be done with blunt stone foreeps to remmr e
caleult A small (1 or 2 mm ) Bakes dilator may be pis ed under
gwdanee of very hight finger tip pressure
(12) * 1 tube placed, duct closed and cholngiogram done Remme
‘L tube of necessary to correct residual abnormahities
(13) Optional procedures (Chapter 12)
(1) T ong area of stricture 3s exersed (more than 1 em ) and sepaired
by end to end suture
(b) Short ares of stricture (Jess than 1 em ) 13 messed Jongitudmns
and sutured transy orsely
(¢} Distal common ile duct 1s hgited Provm f common dule et
14 anastomosed to yjunum (loop or lrmb)
() T aters} anastomosss between mer 100 mto common ke duct
wnd adjacent dusdenum
{¢) Concurrent duodenotomy
(14) Addtional merston 1s made through normaf duct, shove or telow
anstomases ta permut external mb of 1 tube to emerge Mas
use ureteral catheters
(15) Hemostaws 1s secured Operatise arcyismspectesd 1o obn mie futur
sequelae from duct or bowel obstruction Gastrocnte rostomy mad
be wdicated if there be danger of duodernal obstruhon
(16) Stab wound mersion made for emergence of 1™ tubt Puonrose “Ml‘
drn 16 not usually wsed If absolutels mdiated, uns additions
drun s hept away from the 1" tube arey

B Choledochotoms at the Tine of Choleeystectomy

1 Indicnttions for Cholcdochotomy

of tht
Deos~ion to open the cammon bile duct 13 aanally made becwe

hastory anud Tiboratory evidence mdieating obstructiie 1atnder f’:"““:,:,:

mont patients wath ¢aleulons choleey shitiy whould 1x pre [v\mll ;u ',.h:::[ "

mon duct surgery  Beeawse of thes choleeystectomy »lmuhl u" i

avord mfAammation or edema whadh can ob cure anttomics [lfu‘r:‘r(l;: ot
C wreful, thorouph <urgcry on the commosn duct witf not ad
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operitine morbndits  In fuet, the necessity for secondary operations on the
biltiry duet may often he avorded

1here are s major groups of patients in whom the common duet should
be explored at the time of onginal cholecy stectomy 1) Cholehthiasis with
a stone palpable i the commeon bile duct 2) Cholehthiiss when the com
mon bile duet 18 thachened and dilated to more than | un m diameter
3) Cholehthinas where the stoncs are small or friable and where the eystic
duct 1scilated 4) In the absence of cholelithiasts evidence that the panereas
1s enlrged edem itous or indurated, or where there 1s evidence of fat necro
siv and/or pancreatic abseess 3) Unesplaned biliary tract symptoms
particularly i the absenee of cholelithinais 6) In other cases with abnormal
anatomical findings a palpable mass in or near the common bile duct ob
structn e Jaundice without obyvious eause and 1n some older age group pa
tients who have had bihary traet diseise of long duration

2 Duct I rploration without Incision

Onie method for exploration of the common duct 15 done without surgieal
mesion Thamination of the duct mv be done through the eystie duct as
follows (a) Palpation (D) Passage of eatheter through the evstic duet and
palpation over the catheter (c) Irnigation of the duct system (d) Injection
of radio-opaque media through the ¢y stic duet followed by cholanglogram

In one third of cases the common bile duct 15 transpancreatic for 2 to 4
cem aund will not be palpable or visible (fig 7c) In anather third of cases
the common bile duet will be adjacent to both the pancreas and the duo
denum (fig 7b) It can be palpated and may be visible just beneath the
fascial reflections of the pancreatic capsule This covering may be meised
with due regard to the venous tributaries overlying 1t In the other third of
ca es practically the entire retroduodenal common duct 15 visible or easily
exposed {fig 7a)

‘The common duct may be explored simultaneously by means of a catheter
1 the eystie duct and by duodenotomy

3 Choledochotomy

A second method for exploring the common bile duct 1s through longitud:
nal or oblique neision mnto the common hepatic or common ile duct (fig
72) The meision i the duct mav be 1 or 2 cm long

Observations ean be made by passage of (a) an ureteral catheter (b) an
urcthral catheter (c) metallic probes (d) or choledochoscope Tluids are
mjected to test patency of the papilla and pressure within the duct Add:
tional mformation may be gained by the presence of a nasal tube in the duo
denum Injection of weak hydrochloric acid or magnesium sulfate solution
theremn may provide additional facts particularly durmg cholangiography
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Observations by one method alone may not be entirels 1 ahd for evaluat
ng the common duct Tt 1s best to rc Iy upon multiple methods These 1
clude (2) palpation over mdwelling (uretral) catheter, (b) cholangiogrpht
either through the o3 stie duet stump or the common duct, and {c) the pres
sure of injected fuds and the rate of flow mto the duodenum It 1 €~ ential
that the observations be ey aluated 01 erall since each mds rdital method s
some mherent error

For example radiographs may not demonstrate 2 stone to be pre ent be
causc the stone may be ndden by the opreity of the dy¢ On the other hand,
entrinee of flud mto the duodentm may be obstrueted temporinly by
sp1sm at the paplla

Doubt may cxist about the normalcy of 2 common bile duet during opera
tion even after wrration mampulation, palpation, radiography and re
examnation Such cases include those tn which (a) smalt ealouli have been
remoyed from the duct, (b) flon from the common duet mto the dundenum
1s delayed, (¢) suspictous defeet 15 seen on operatise cholangtogram at the
termmation of the common infe duct—excess length or deformty of the
transduodenal common Infe duet, (d) duodenal diserticulum s adjcent to
papilla of Vater (e) there 1s 2 penctrating duodenal ufeer, (f) thire 19 en
largement nadulanty or deformity n the pymlfary reglon which mmy m
volve duodenum panereas or papiliy

TUnder such errcumstances a third method 15 utihzed Tins 1s the trans
duoden1l exposure of the papilla together with exploration through the
open common bile duet Duodenotoms docs not per se contributc tomor
Indity (chapter 12)

1 Fiyaluation of Choledochotomy

Inersion into the common duct 13 requtred
by the appearince of the abnormal duct whichas
(1) greater thi 1 em o diameter
(2) thicker
(3) indurated,
(4) contams ealeul
i the presenc e of chinteal states whieh ave mdicated probable ehroni
diceae 1 the duct {(obstructive Jaundice panereatitis tumor),
¢ ndin certam carcfully consdered satuations of gustifithle el st
1c10n
\Ia’;lmht) and mortality ritessdue to opening a lmnn':l(mnmnnllnl: dn:-:
e wagmficnt when un~uspected choledocholittiaas 1 rehieved (2o 1
cent un uspected) ora tumor of the biltary tract s crad ated

Tyer
Tn o rceent survey of 677 pitients from three institutions gy (ra 3

pertod 1t was faund thit the common bile duct was ¢ xplored m 3yt cent

©
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of pitients at prmary cholecy stectomy  In these the overall mortality rate
was 19 per ccnt Patients having only choleey steetomy had a mortahty
rite of 05 per cent Patrents hasing common duct exploration (including
secondary opcrations) had a mortality rate of 30 per cent Patients who
had reoperation or Inter fatilities since choleey stectomy cannot be satis
fictonly enumerated statistically Iowever, thewe are more frequent than
suspected By dong the common duct exploration at the time of onginal
cholecy stectomy  there 15 no doubt but that more fayorable condittons will
produce fewer post choleeystectoms complieations

5 Precautions

It 15 esential to avoid damage to the hepatic pedicle Carelessness, over
confidence and haste are as culpable in acerdentrl trauma as anatomical g
nornee anomalies or discase In order to heep complications to a mimmum
the following mnemonic “sowel chech list 13 constantly repeated for the
operitor s residents anesthetist s and patient s benefit

A Adcquate proper anesthesia with sufficient relaxation

F Fxposure sufficient for each problem additional length of ncision
additional assistants sufficient lightmg including highted retractors
effictent suction and plenty of time

T TIdentifv all structures cystic and hepatic arteries cystic hepatie
and common bile duets ten<ion may be required on pyloroduodenal
region for dissection of duodenal hepatic hgament (hepatie evstie
pedicle)

0O Orerlook nothing anomalies may be anywhere accessory ducts and
vessels are 1n a 12 per cent group of patients but the patient does not
know which group he joined

U Undue tension 1s avoided during higation of the ¢y stic duct and artery

Hemorrhage from cy stic vessels may occur with devastating suddenness
during cholecystectomy There 15 one safe way to deal with the erisis The
left index finger 15 placed through the foramen of Winslow to compress the
hepatic artery (in the edge of the gastrohepatic higament) agamst the left
thumb (fig 66) Thisshould stop all artenial bleeding in the gallbladder area
The field 15 cleared by aspiration and <ponging The v essel 1s then clamped
with a hemostat and higated accurately The bleeding pomnt 15 accurately

observed to avoid mnjury to the ducts and hepatic artery

Common duct mjury may also result because of nadequate v1sualization

of the junction for eystic and hepatic ducts When the disseetion has been
seanty and the field 15 deep—moderate excess or sudden traction on the
cystie duct mav bring the anteror common duct wall to wathm the loop
of ligature The common duct 15 thereby distorted narrowed and may be
obstructed
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1f this damage 1s recogmzed 1t can be immedately remedied The defect
mn the common duet wall can be repured after removal of the hgature In
one of several methods A “T™ tube can be placed through the opunig at
the base of the cystic stump The opening may be closed transyerdly with
“T" tube dramage through another site in the common duct ‘The dimaged
sement of common duct may be exerced and end to end anastomosss of the
adjacent portion of duet done

The surgeon may clamp the hepatic artery proper or one of 1ts branches
(other than the cystie) without beng anare at the time that he has dim
aged an important blood 1 essel Sub.equent Iner necrosis may be fatal

Tor more freility m exposure of structures i the trangle of Calot and m
providing efficiency m careful dissection, the surgeon may stand to the
patient’s left ‘This position honever, 15 disidsantagenons for choleeystec
tom)

C Secondary Operations on the Common Bile Duct

1 Genceral

One or more years following, cholecystectomy, m approimately 3 per
cent of patients, reopcration may be requived on the bihary tract beeau ¢ of
pam, jaundice chills, fever or other «ymptoms Statisties are difheuit to
evaluate beeause the patient who has postcholecystectoms discomfort docs
not often rcturn to the same surgeon (chapter 15)

Ninety per cent of pitients who require reoperation have residual cho-
ledacholithiasis Ten per cent of these have mtrahepatie caleult Other
causes for reoperation on the common bile duet are related to defeetu at the
ceystic duct stump (such as & Iarge remnant which may contaui caleuls
neuroma or pseudocholedochus cyst) and to dicease in the common durt
(including stvicture  stricture with fi tula, cholangitis, panercatis or
tumor)

Biliny errrhows and portal exrthosrs may frequenthy be present becat ¢
of the many attempts to palliate a “postcholecvstectomy @ ndrome under
medical reggmen Medical therapy <hotld not be prolonged when ohstntc

g w 15 evident
tlngc:(;):':',\‘;f; on the biliary tract <hould not be done unless the patecat
fhas full thorough cvaluation of and mnagement far exteabulniny traet
diserse Suchmav produce symptoms representing the postcholees u(’( ctomy
sundrome or may represent the ongnal svmptoms for which the o mll[rw
teetomy had been done The e melude peptic ulter hitus hernty cof n","
dnertieuln or malignanes arthnts nenmig, chemieal sdioeynerisies or

1)
dyepepaas and pey choneurowes (Chapter
\’:Io[(’ur\lc clingcal laboratery and raholemie ryatautitions are entif
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Hepatie renal and eardios aseular systems are fortsfied Intestinal ahimenta
tion and antrseptics are admiustered Nasopastric or a long, intestinal tube
may be prssed, particularly if gastne dilatation or 1leus be present

Tt <hould further be stressed that the majonty of thesc operations eannot
be completed in Jess than three hours Therefore the best eare s requured 1a
selection of anesthesin In addition adequate supply of blood for trans
fucion 13 required

2 Vethod for 1 xposure of the Duct

Because of frequent dense adhesions m the gillbladder bed, a second
approach to the aren should be through (comparatively) umnvolved strue
tures If previous surgery has been through a night rectus incsion the
second procedure may well be & pararectus or transyer<e mneision It 1s pre
ferred to enter the penitoneal eavity m an area which s relatively free from
adhesions

Sharp dissection ts utilized to clear superficial adhesions Approach to
the hepatic pedicle 1s made from seieral directions

The hepatie flexure of the colon 13 1dentified and freed Diseection 1s con
tined to mobilize the descending ltmb of the duod by meision of the
lateral peritoneal reflection The mobilization should carry the duodenum
and the attached head of the pancreas anteromedially away from the
posterior abdominal wall and retropenitoneal fascia

At this point dissection 15 directed to mobilize the stomach and pyloric
region away from the liver hilum and hepatic pedicle The trangular hga
ment and the gastrohepatic omentum may form 2 dense impenetrable
vascular mass Dissection 1s directed agamnst the liver edge working down
ward and from med:al to lateral direction into the interlobar hepatie cleft
towards the gallbladder bed Just as soon as dissection becomes sanguine
and difficult 1t 1s discontinued to begin the third route to the hilum (The
importance of establishing the presious dissections 1s now evident <ince
retraction gently apphed on the 'h and on the duod to the left
and upward and on the colon downward and to the left permits optimal
tension on the hepatic pedicle Dissection 13 stmphfied when tissues are
under tension )

The common bile duct 15 anterolateral to most other structures 1n the
hepatic pedicle It 1s the superior and lateral border to the foramen of Wins
low T foramen 1s often obhterated but as the duodenum 15 mobilized
medially the foramen may be visuahized Between the foramen and the hver
hilum lies the promised land

Patients with obstruction to the bile ducts may manifest a dilated bulb
ous duct \ mobile stony tissue can be 2 caleulus a neoplasm or a lymph
node The portal vem or hepatic artery may be camouflaged An aberrant
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Tt St of Bttty o
wurgeon most difficult procedure for thy
- g(),:;ftb;ic (l.: rﬁ‘f{r}‘;lﬁ;mdt aeeess seeured to amy portion of & duct tha
i h 3 @ mscrt severd stqy sutures At thy time

roiangiogran 1s done ustag a needle puncture or the small meision through
which an urcteral {or polycthy lene) extheter 1s threaded {fig 73) Tor thn
«holangiogram, double strength contrast mudium 15 ued (70 per 1ont
Diodrast or 30 per cent Urohon) Cholangiography may gne aceurate 1
formation concermng loeation, direction and contours of the ducts as wel
as evidence regardmg caleuh, strcture or fumor This form thon sanes
time and dlso may ud m arriung at a decssion for defimtne therapy Be
cause of the clamty neeessary for adequate mterpreation the cholangtogram
may bate to be repeated

As soon as po sible disseetson of the ducts s completed and attenfion 1s
pad to the mte of dixease When indicated, duodunotomy 1 done Prior te
this, hentier an ureteral catheter is threaded as far a8 possible and flwd o
wjected 0 that if the duct be patent the papiih may be Jocated Duoden
otomy 1s done 1n the majorty of cases which require reaperation on the
biliary ducts

When ncreased cyvposure of the extraduodenal bihary ducts 18 required,
only one portion of the duct esreumference 15 dhasected Trssuie phines are
utthized There 15 usually a sharp contrast between the reflecttons of the
normal hepatie pedicle and the thuk ewrtdagmons tissues wluch hue
formed secondary to serum wd bile seepage assoemted with previous
surgery DBleedmg 1s Ioss and dissection 13 sumphiked if the surgeon sts
within the fasesal structures Onbv when the site of disease 15 reached 3
thitarea of the duet dis. ceted sround atsentire cirenmference—if 1t by sud
cated Howeser the duet close to the Iner should not be dis ccted from cur
rounding tissues for a distance greater than T om m order to avoid dumage
to the pertal e and hepatic artery branches

1 re.dunt choledochohithunsts much dhssection of the duct 1 unnece
sary I more than one mewton mte the duct 1 made o distance of tor2
em should separate the ¢ (Frumn mfection, edemn and i ection may
alter the usual marginnf anistomo o3 1 duct blood supply }

1 Defimtise Procedures

There sre three decstons whieh miy he made Tirt no further sunan
tewg, contemplated  the comman duct 1 mitabated ard the abdomon
doeed Second, disease 33 10 be climmated and a veeon trucne provecun
accomph hed Thind, sf the di cace cnnot b removed 8 I presprocadun
mas be done to pernut bile flon anto the mtastinal tract
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The first deer 10n 13 made n the patient who 15 not i good condition and
who has complete biliary duet obstruetion Ihe duct 13 intubated and a
large volume of ble eseapes under tremendous pressure: or the bile passages
have been locited and no bile or 1 elear mucus (winte bile) 15 seen Both
conditions may prognostieate fatal hepatic faulure Decompression of a
large volume of bile frequently precipitates shock by reason of blood lost
from circulatmg yolume mto the lver Precaution 1s to be taken for slow
decompression of the ducts (Ravdin and T'razier) In the case of the acholia
(white bile) heptie msufficiency 15 already present

Under such circumstances, only onc other mancuser may be attempted
[his 15 to establi h a jejuno-tomy (or an ileostomy ) for purpose of refeed
ing bile which druns through the mdwelling tube Having completed the
Inle duct mtubation, with or without the enterostomy, nothing further
should be done until the patient’s general condition mproves Careful de
compresston of the bile ducts will <o permut 1t

A «ccond deasion may be to remove dicease and to reconstruct the bile
passages when fiorable conditions exist (chapter 12) Procedures elected
at this time may nelude excasion of stricture and anastomos:s of the duct
removal of caleul: supplemented by supra or transduodenal sphincter
otomy or reimplantation of the duct Resection for malignancy can be
accomphished (chapter 13) if indicated Frozen section esamunation of
1ymph node or <uspicious tissue may be 1 aluable

The third d toby passanirr Jiable state may be accomplished
by duct mtestinal anastomosis of miny types (chapters 12 and 13)

Sutures are placed at one side i the duet surrounding site of emergence
of the T dram The other side of the intact duct 15 opposed directly to
the limb of the tube or dramm (fig 73b) Healing 15 improved, removal of
the tube disrupts only one portion of the duct stricture formation 1s mitr
gated

Remorvalof a T’ tube or dram should be done only if the lateral limb of
the tube can remarn shut for at least 48 to 72 hours without having produced
symptoms 1f the studres of the duct s pressure and volumes res eal normalcy
and if cholangiography 1s normal These three factors should agree (chapter
15)

Healing of the common duct followmng reoperation 15 fraught with the
same disasters which produced the cause for repeated surgery It 1s essential
to observe examine identify and eliminate these causes at reoperation

The first objective of surgery for recurrent bihary tract disorder 1s to
mamtam adequate flow of Iner bile The second objective 1s to provide an
adequate route for bile flow mnto the intestinal tract The first objective 1s
essential to life the second to comfort
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t Gastric Surgery and the Bile Duct« (Reoperation)

Two umportant comerdences are common m surgreal expeniences tod s
One 1s that the patient who had gstrectomy for pephic uleer may require
choleey stectomy for cholelithiasis The second 1s that the patient who had
a previous cholecystectoms may need gastric surgery  Both gastrie and
biliary tract surgery may be indicated i the patient who has chrome
(~urgreal) duodenal uleer and cholehithiasis (with empiema)

It 1 preferred that each operation be done at 2 separte stage 1t 1 pre-
ferred, further, that cholecystostomy (with evacuation of the cateuly) aud
subtotal resection with gastroenterostomy (or gastroduodenostomy) be
done 1f peptic uleer disease symptoms hasc been mavimal It 1s felt thit of
cholecystectomy must be done that gastric surgery be postponed T have
done both aperations sumultaneously, this 15 not to be eonsidered a ‘teck
nical tniumph ” 1t 1s not justifiable to do too much m the patient with
bemgn disease who may have hepatic damage 7The situntion 33 catirely
different when dealing with mahgnancy

At gastrectomy after choleey~teetomy, the course of the common it
and the hepato duodenal higament are carcfully (xammed The pre enee of
muy postaperative adhestons and the eustcnce of v penctrating past
bulbar duodenal uleer together make 1t mandatory that the common bik
duct be identified and tubated and the piprdl be located  Hiny may pre
vent sealpel or suture damnage to the duct This duct should be drined
just 25 1s done following choledochotomy

At cholceystectomy following grstrectomy there usually 15 a deformty
of the first portion of the duodenim with abnormal geography s 8 yesult,
the common bile duet and the ¢vstie and hepitic pedicles are farther to-
ward the Iner and mav be more posterior and Iateril than normd o such
procedures adequate mobilization of the de cending portion of the due
denum 1~ mandators s order to provide adequate exposure of the hepate
pedicle and also to phiee the iy ducts undee suflicient tansion to pax
mut carcful and accurite discction Tension on the duodenal stump and
loop 18 requured to v oid damage to the relnved or tented common duct

D Faploration and Intubation of the Common Bl Thact

Fuen with maximal exposure and suitable antomicat conditsons v
ploration of the common bufe duct 1< a bimd aad b zaedous procedure To
gaun full access for dircet inspection of the entire common bl duct could
destroy the duct nd ats function Pvenof at can be aceuetdy roon
“rieted soverc sy mptamatte socuel i conld spprr The pipiiks of Yates

15 110t reathly nevessible and unfortunately 1 frequently s olvedan comph

Qited bale duet dier ¢
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We depend tpon mdirect evidence to a great extent mspeetion to de
termine size and char icter, pylpition with the aid of an indwelling guide
measurcment of pressure volume and empty ing eapacities, and cholangiog
raphy Common duet eploration should mclude these and such additionnl
procedures as may appls 1n eich case These are to be done systematieally
carefully and with due regard to fmibntity of tiwues

1 Incpection and Palpation

The fingers of the left hand are 1n the foramen of Winslow the thumb
(and 1f appheable the fingers of the nght hand) palpates the supraduo
denal portion of bite duet Pressure 1s very <light examumation ts directed
to the lateral aspect of the hepatic pedicle The thumb s abducted  the
fingers moved medially to the forimen of Winslow the posterior gastric
wall and the head and uncinate process of the pancreas The thumb then
encireles the d Iing limb of the duod and the hand caresses the
head of the pancreas together with the retroduodenal and panereatic por
tions of the common hile duct Qbservation 1s dirceted toward nodules
iregulanties abnormal contour or masses areas of <ofteming

2 Duct I« Opened

Note size and character of periductal tissues diameter of duct width
of wall and size of lumen color and sheen of the mucosa course the duct
takes 1n the hepatic pedicle character of nle flon estimated or measured
volume color and viseidity and the presence of debrs or ealculy

3 Catheterrzation

Place a small wet umilical cord tape to obstruet flow toward the duo
denum Pass a small urethral ureteral or polyethylene catheter towards
the liver Palpate the duct contaiming the catheter Inject warm salme or
1 per cent novocam as the catheter 1s moved to and fro meanwhile m
specting the returns from lavage Remove the catheter Remove the tape
and place 1t to obstruct the hepatic side of the duet Introduce the catheter
towards the duodenum palpate irigate Should no debrs or caleuli be
present the oecluding tape 1s removed and the duct irngated agam

t Test for Flow

Introduce smitable T drain or catheter Approximate stay sutures to
seal the duct Attach water manometer and three way stopcock Intro
duce 8 to 10 cc of saline solution Vleasure the pressure within the duet
and determine whether the duct 1s emptying Adjust sutures or tube if
(exeessive) leakage occurs Adjust quantity of flusd introduced m the duct
and repeat test to determine that pressures greater than 20 em of water
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or yolume greater than 15 ce are not present and that the duct empties
at the rate of at least 1 cc per minute (This test 1s not swtable, although
# can be done through a cholecystostomy tube ) Injection of colored
fluorescent or radio-opaque flurds, per s¢, cannot be acceptable as eyidence
of normal pateney to the bile duct or ats pars mtestinalis Since, m bemgn
states, the papillamyy be temporanly occluded by phvsieal (cold) ehemical
(1odine) or neurogeme (anesthewa) fictors the falure of 2 flud to Y
from the choledochus nto the duod on one or <everal tests mas not
be sigmficant In addition, abnormal states, such as the pre ence of caleult
within diserticula or papsllomata within the papilly miy not obstruet bl
flow

Contributory evidence concerning flow charactenstics should be sought
Cholangiographic evidence, manometric determmations and rates of flow
palpation and careful speerfic esaluation (t2de enfra) are esscntial to con
firm any presumption that the duct ortfice 1s abnormal In many mndnidual
eases, 1t will be safer to consider any evsting ¢ doubt” as evidence towards
an abnormality, until adequate exudence of a normal state 15 obtamed

In the cvent of no abnermalities, a “T * drain or tube 15 sutured 1 place
and cholangiogram 1s done (chapter 8)

1f cgloulr are removed repeated irnigations and cholrngrograms are done
until the duct 15 clear Should the caleul be «mall and the termimation of
the duct as scen on cholangiogram normally narrow a sound probe or
dilator may be passud

5 Instrumentation

The metrumentation should not be done without presious hnowledge
(b palpation snd \ ray) 4 to the course of the duct and its rclation 1o
adjacent structures A blunt flexible mstrument 1 different cized e tween
1 and 6 mm n diameter may be used A shghth consox are 3¢ prepared 1
the wstrument It 15 tested for “give” agunst the her no greater pﬂ\\l‘r&t
15 applied by the tip af the index finger than that w hich wift make s sk;;,:(;('
dinple in the Iner The opcrator s left hand 1 around the hepatic ped .
and deseending duodenum 1he wstrument 1< handled re & qull pin n; lx
passes mto the duct The onlv prossure apphed o the m-amunc‘ut‘n:(l"ll
of o light tap of the mdex finger (If 2 retractor has been hatdled }) o
ously nt least five mumnttes should elapse before this m'mm\('r)w}l!n "
Pavage of the instrument wto the duodenunt wiil u nated 29 2 ;g; ‘;')u
which pecurs after the trssnes hase appeared 1o grasp the m (mmlrn o
manets cr may be repeited up to o s no greter than fi mm s ds

Should pt sage of the probd mto the duodcnum not be o ’m‘“’;:“hfx:
torty under this procedure a transduodand sphisicl¢ m(nxp\!un” r:«: "
Sounds o dilators are pas ed through the papitia only f there
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to assure an enlarged transpapillary orifice, as 1 the presence of small
stones with reeurrent yaundice When dilatation 18 unsatisfietors, trans
duodenl papllotomy should be done

Rounded <tone forceps ureterit enleulus procurers or any equn ilent
method for wetual dislodgement and ramoval of ealeuly are acceptable for
cudful ue If the duet 1s large enough, digital exploration 1s feasible
Small malleable scoops (ptwitary scoop) may be ntroduced to pick up
<mall stonies Ureteral stone grasping instruments are efficient

In patients with mtrahepatic ealeul an ample passige through the paptlla
must be assured by a transduodenal sphincterotomy or by a side to side
choledochoduodenotomy  The first procedure 13 preferred to the second
sinee the Interal anastomoses tends to close 15 well as to leah

In certam sclected cases of hepatic caleul, and before cholangiography !
1s done a small gauze plug 1s tied to 2 suture and mserted to ocelude the
dustal common duct A solution of fibrin (4 to 5 ec ) 15 introduced into the

T dram or tube mto the common duct followed within a few seconds
{from another syninge) by mjection of thrombin (300 umts in about 2 cc )
The duct and 1ts contents are gently agitated by the fingers The fluds
remain m contact for at least ten minutes Removal of the T dramn will
then bring a fibrin east of the duct mecluding debris <and and caleuls (Fig
74) Any residual fibrin 1s lysed by bile after four hours and (totally ) within
24 hours (Sterhng 1905)

6 Comment

Prior to 1900 common duct surgery was rare When any procedure on
the duct was accomplished the postoperative course was attended with
more than 7o per cent mortality in the best hands The problems of hepatic
msufficiency and jaundice were greater at the time than those attending
primitive methods of dranage for the duct The first methods of dramage
used were to place a Penrose tube drain near the involved area

Improvements mn methods of procedure and management induced A W
A\ Robson m 1902 to use double intubation with catheters J B Deaver
1 1904 toutilize a T’ tube and Kehr 1n 1909 to accept the use of the

T tube (or Kehr drain) as a routme procedure in postoperattye manage
ment of the common bile duct

There are some today who disdain to use a dram or tube 1n patients who
have had common bile duct exploration The majonty opmion (well over
9o per cent) 1s that intubation of the common bile duct following chole
dochotomy provides a safety valve for the biliary tract A patient who had
even partial use of the gallbladder prior to choledochostomy at the time

* Drodrast produces floccules n contact with fibnn and thrombin and delays clot
formation
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Fic 74 Fierin Crots (FoRMED BY ADDITION OF THROMBIN To F1aRINOCEN)
IN A Bk Drer Lavesy BiLrary Sanp Dregis asp Ciretts
This clo e up photogriph of such clots demon trates whole and fragmented ea]
cuh attached to clot s edges adhercnt to attenuated portrons of it and 8l o pre ent
at the ip of the clot

of choleeyvstectomy 1s capable of withstanding up to 20 em of Inle pressure
within the duct That degree of pressure may be required to open the nor
mal papilla of Vater As a result the duet mersion may leak and a <y mpto-
matic subhepatic abscess ean form This 15 <een often follontng needle
cholangiography When the extcrnal imb of a T” tube 15 clamped during
the first threc to four days postoperatnely, the patient usually has a pres
sure in the epigastnum  oceasionally with <everc pam and generalls ac
compamed by leakage of bile around the “T  tube

In addition, no matter how carefully the common duct exploration
donc at <urgery there 1s alwass more information which can be obtamed
by postoperatine elimeal and pressure volume «tudics cholangiography
and [aboratory exammntion of the exereted bile

The tube mn the duct permts full freedom from complications for vears
even i the presence of choledocholithiass dyshinewa of the piplla str
ture of the duct and cholangitis The v alue of an indw elling tube in the duct
1s so great for the few patients who need it that demal of its pos. hle 1 ¢
to everv patient 15 a nsh

Therapy such as 15 utihized 1n the con ervative minagement of readual
choledocholthia 1 18 feasible 1 ccrtain cases through the “T  tube
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Turther value 1s evidenced by the strut function performed by the in
dwellmg drun in prolibiting stricture formation along  lengthy longi
tudinal meiston i the duct In patients with end to end or other types of
common duet anastomous the mdunelling tube proteets the anastomosts
and permits adequate flow acrossat

The T tube in common use todey 1s made 1n 2 varety of widths from
Trench size 12 through 2¢ Lhe “T ’1s about four nches long, the lateral
limb may be from 12 to 16 inches long The T 18 cut to «ize for indnadual
use

This 1’ tube provides a complete circle through which bile drains The
fit between tube and duct 15 usually snug so that very httle if any bile
goes around the tube This mas be adyvantageous i permitting rapid heal
myg of the duct wall n end to-end anastomoses \odifications have been
mtroduced <uch as a double lumen for later irmigation a long limb to the
“T to be pased through the papilla an attached Foley bag to protubit
inadsertent loss of the T’ tube tabs attached to the lateral hmb to per
mat suture attachment of the tube to the shinand 2 Y * extension on one
of the T hmbs for incertion into the hepatic ducts

1 have not been satisfied with the complete cirele of the T tube First
the junction between the vertical and horizontal ltmbs frequently has to be
checked for patency this means a cut has to be made nto the tube Second

A
B
|
¢
c 1
P Z
= Tp— =)

Fic 75 T Drans

A\ canal rather than a tube 15 used 13 the honzontal hmb within the bile duct

B The (canal) “T  drain has supplementary return flos lumens intended for irn
gation and cholangiography with benefit of optional drrectional control

C Cattell typelong imbed T dram witha canal rather than a tube nserted
1nto the bile duct and through the papiila nto the duodenum A return flow channel
13 incorporated with the short limb which 1s placed toward the hepatic radieles
{Courtesy of Surg Gynec & Obst)
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the horizontal imbs of the “T* have to be cut and trimmed to fit without
angulation or exeessive pressure on the duct walls This cut may ocelude
the tube lumen There 15 also a tendency for the wrregular edges of the fule
to catch debns

I prefer 2 “T*” dram (fig 75) wherem the tube 1s converted to a half
arcle In the short imbed “T” drain a double lumen can be used for each
Imb of the “T " Irngation of the duct then 1s no longer a ““to fro” motton
but becomes a contmuous stream directed to force any retamed debns or
small caleult through the larger lumen

Furthermore, the “T” dram has been adopted with the addition of a
long imb on one of the “T*"’s This length may be cut as desired at the time
of (transduodenal) sphincterotomy In this type of “T” dram, s doubled
Jumen s placed on the short imb of the “T” m order to permut angation
of the hepatic radicles as needed and also to permit adequate cholang.iog
raphy The doubled Jumen mto the duodenum permuts feeding (Ithoad )
and occasionally intestinal decompression

Many improtisations have been adopted for postoperatrve care of the
“T” drain or tube (chapter 15) For example plastic tubes have been at
tached or the tube dramns through a mipple into a bottle attached on the
scultetus binder or into the barrel of a syringe, the nozzle of which drains
through a long tube
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pravide free flow to Inle and to identify the cellulanty of the tistie at the
papiila

Blind procedures such 1s extern) approach to the sphuncter {Giltette
has used 1 Ramstedt I'redet procedure for sphineterotomy ) and needling
the papilla or panere1s have been used  These are not advantageous

Combined supra and transduodenal exploration of the common bl duct
may be indicated on one third of paticnts who require choledochostoms

a Mobilize deseending duodenum by mciston (Locher) of laterml ool

let of the peritoneum (fig 71)

b Pass eatheter or soft probe mnto aea of paplla (fig 73) from the
previous choledochotomy meision
I ocate papilla by palpation over mntracholedochal probe and by m
1ectron of flurd Place traction suttires to outlne proposed longttudinal
ncision mto sntimesentcrie aspeet of lower deseending duodenum
(bg 70)
Incise duodenil wll Obtam accurate hemostasts Identify pymlla
and plice traction suture nto nferior aspeet of apcx (fig 77) Pres
sure on n probe passed through the supraduoden il il duct my ad
vance the papille into the arex of the duodenotomy m certan patients
Lateral edges of the duodenal opemng may then be depressed around

)

<ofhater

Fic 76 Srascrrnoronr—I
bilized duodenum Tong
descending limb of due

ate Iocationof the
denum wiff

Tout traction sutures are placed mto the wall af the mol
tudsnal 1neision 18 made along pentoneal attachment of
denum A eatheter or probe has previously andieaind the nm\mnm’ foe
paptlla A cholangiogram has been done Ths sertieal inctaon in the du

be clo ed transyersely later (ef Tig B1)
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the advaneed papilla In most patients this procedure 13 not feasible
however and finger retractors (or stay sutures) are wed to <eparate
the duedenotomy meison for exposure of the paplla

¢ Incert blade of scis~ors nto Iateral axpect of common bile duct on
fice and continue mewson through duodenal mucosa push away duo-
denat wall and continue seissors cut into papiila (fig 783)

f Supraduodeml probe or catheter 15 advanced through the papilia

Fie 77 Sexincreroromy—II

Duodenotomy opening s retracted while lmd 15 anjected through a catheter in
the common bile duet

under vision Inerion through papitlary sphineter provides lumen of
at least 6 mm (fig 78b)

g Catheter (urethrai) orlong hmbof T tube or dram 19 paseed through
papifa the vertical imb emerges through the opening 1n the supra
duodenal common bile duct (fig 78¢)

It may bo difficult to locate the papilla In about half the cases the papiila
will be elevated above duodenal mucosa and palpable as well as visible
In the other half 1t mav be depressed although still palpable In about 1
per cent of patients 1t 15 present in a congemital di ertirnlum of the duo-
denum

The tube {or drain) through the papills <hould be of “uffictent length
that 1t cannot be easily di lodged and short enough to avoid knots Usyally
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four to six inches of the transpapiliam tube should extend mtto the duo-
denum
B Benin Disease of the Paplia

Sbnormahities of the papilim (or transduodenal) seg ment of the common
bile duct are often assoeiated with pancreatiis and biliany dvslinesa

Tie 78 Sreunscrerorony—II1

\ Three or four traction sutures ire 1n erted for control of the papiifs Sutures
are not pliced medialiy

A Incsions mto duodenal mucesi and papilfa are made at 9 o clock fn; ;«m:[;iﬂ
sphincterotomy or 1t 9 and 12 o cloek for remoy 1l of 1 sue to he examned m
scopreally (the iatter procedure 13 preferred)

B Flap s elevated to expo ¢ ile duct terminstion The br e of the 5 the
apex of the papills

Regrrdless of theory or cruse abnormal interdug h; roflux which 16 ax oc1
hed

ated with symptoms and disease <hould he remec e
1 rumatie interduetal fistula 1s found n the proumal tgmt :‘t )?:" o

papills when gesocsated with panereatitis Incroont m the tlrmu'rl o

the prpilla will not be effcetine m overcoming sphmcter n’(tm}m -

repur Of f'l(‘ s[’hlnl‘(’f I’(‘(](“I’(‘S nersron (lf ”l](, ontire \P))Inf' or

from the common Inle duct 15 there by assurec . .
Care s e~ entitl to avod damagmy, the pacreate duct n:‘l:r:,:”h

pliced Iatcralhy i the papita (i, 79) and then onby with 8 pre
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F1o 79 Srurscreroromy—IY

A Suturesare placed to approumate the duodenal mucosa and bile duet
B A diagramllu trates 1) the intact sphineter and 2) the appearance of the bile
duct 1n the papilla after phineterotomy

pancreatic duct In some cases of pancreatic duct obstruction 1t may be
necessary to revise the pincreatic duet onfice mn order to guarantee free
flow from 1t Accordmgly sutures are placed only medially between the
duct and papilla in order to 1void mcluding any portion of the common
bile duct

1 Sphuneteroplasty

Sphmeteroplasty mcludes repair to the ducts following
a Exasion of wedge of papilla for biopsy
b Excision of lateral wall of paptlla to establish free flow from the extra
duodenal common bile duct
¢ Excision of medial wall of papilla to assure free flon from pancreatic
duet mto the duodenum
Repair 15 accomplished bv suture of duct mucosa to the duodenal wall
medrally (in pancreatic duct plasty) or to the lateral duodenal wall (for
common hile duct repair) (fig 79) Indwelling tubes pass through the ducts
mnto the duodenum The tube in the pancreatic duct emerge- through a
duodenotomy and a separate stab wound or 1t mav be passed mn retro
grade fashion to emerge through the body or tail of the pancreas (caudal
pancreatosotomy) Short catheters or tubes may be secured by a suture
the long end of which 1s cut after 2 wecks thereby permutting mtestinal
penistalsis to cury the tube dovwn
Sphincteroplasty should be done to supplement and protect repair to com
mon bile duct stricture In addition following excuision of bile fistula or duct
stricture  Dragstedt has suggested use of the transduodenal approach to
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wdentify the distal common bile d

uet for anastomowus to the common
hepatie duct

2 Resection of Papilla (Fig 80)

The entire papilla may be cvoised to remove organte disease and other
defects associated with trauma from pre exssting ealeul, panereatitss, in
strumentation or unsuecessful attempts at repar

Fre 8 1 xetstos o Partria
ether
A 1 xtent of exct 10n of the papilly 1< indicated 1y the eirele ’lﬂu-)::::g; tog!
with the tmmedrate extriduoden 3! regment  of 1he duets nre (o be m:mlm’m" ot
B Suturca are placed for re implantation of the ducts between ¢

h other

I'a and nle duets are not sutured to exc!

tante i ““'": (llljiliu:' 1 with one or more mattress mmr;-n (f;’/

gl’]{;“““;‘g 1 30’ the ampd 13) indnelling tubes may be place
ollow J; %
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One techmique of excision of the papilla 1s as follows (fig 80)

a Duodenal mucosa 1s meised 1m a ewrele surrounding the papilla

b Mucosn and submucosa are dissected away from the papilla The
extraduodenai common hile and pancreatic ducts are identified Stay
sutures are placed m each duct

The papilla 1s amputed after cutting through ducts

Sutures approxim ite the Interal aspects of the common and pancreatic
duets to the adjacent full thickness of duodenal wall (fig 69)

A long hmbed T tube (or dram) 13 passed through bile duct The
external imb of the T emerges through extraduodenal choledochos

tomy A short segment of urethral catheter 13 retamed by a chromic
catgut suture 1n the pancreatic duct

e

o

Fic 81 Duvopevoromy CLOSURE
Ongnal longitudinal inciston (¢f fig 76) 13 closed by bringing ends of meision
together 1n a transverse direction The closure 13 remforced by omentnl graft (not
shown)

-

The space between the pancreatic and common bile ducts has no duo
denal wall If gap greater than 1 em 1s present duodenal wall can be
closed with mnterrupted sutures between the ducts

Tine catgut or silk sutures may be used to approumate muco~a of
common bile or panecreatic duct to adjacent duodenum

The duodenotomy 1s closed transyersely to avord stenous (fig 81)
Free omental transplant may be utihzed for reinforeement
Duodenum 13 replaced and may be sutured to the panetal peritoneum
The duodenotomy area should be drained by tube or sump

1 T drams sutured 1n the extraduodenal common bile duct and fixed
to faseia subcutaneous tissue or skin

=

C Stricture of the Extraduodenal Bile Ducts

Sir James Walton wrote n 1944 that every remosal of a gallbladder 15
fraught with very great danger and one small error may convert a patient
with a mild disabihty mto one in 1mmediate danger of death  faced with
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prolonged musery and many subsequent operations which, at best, may
only gne an mcomplete life *

Thus, i gently ominous langunge, 13 stated the oceaston wherun a com
mon bile duct stricture m s be produeed 1n 75 {0 80 per cent of cases This
cannot fully deseribe the apalling situation which develops as the evstie
artery begins to pump an 1y from ite hgature Nor can thy state the full
sense of calamity which 1s approched after cutting the ¢y stic duct to find
that 1t setually was the common hepatie duct which was <evered Nor has
any prose yet been whitten to portray the surgual angursh which accom
pnies mcreasing jaundice after & stmple choleey stectomy

The miscry, calamity or angwish represent a full consetence However,
the error found as anatomieal anomaly has its counterpart m the error slich
may be made by the most talented, most earcful and most meticulous sur
geon The qualified stirgeon can ppreciate the crror, (an extrieate him
self and ean remedy the defect It should be dlearly understood that there
15 no place for reprimand guilt, intolerance nor aby smal defeatism in such
4 sttuation exeept to o minor and transient degree It 3s most important to
recogmze the problem and intelhgently, to solie it

The best time ta reparr damage to the bile ducts 15 at the angua] apeet
tion Should a techmieal deficieney be observed m the immedinte post
operative period, o retamed stone may be removed after two or three \\mk«]s/
an obstruction reheved betnecn four and si weeks and a bile fistuln er
rected immediateds or after three months

Traum« at surpcry 18 not the anly cause for choledochal strictures There
are (ongenital forms and others due to mflammation esternal to the dures
collections of bile and fibrosmy, panereatitis which can also can e sneturc
of the extraduadenal duct Strictiire at the papilfa 13 commonly ¢ ssed by
trauma to or inflammation of the sphincter

Traumatt stricture 15 wsvally Joorted m the common hemitie dudd or st
the junction of hepatie and common bile ducts Inflummatory and other
types of stricture usually myolve the common hrle duct per sn, "ﬂ"“:"
the Junction of cystic and common bile ducts to the leve} of the papsilt
Stricture due to malgnines may occur at any site In onder of frequency n
sirscture ofenrs at the estraduodenal common tnle duct, hemitie shuet
ey tie hepatie duet junctior and prpills

The prescnice of a steieture may bo sy eted o the
astent ble I tula 1t may be «ispected m a pitient who his l“"’%"‘;
ob tructive Jaundice foflowmy, cholecy stectomy i the prtieat who hss s

{1174
chaledochastony  ¢holangiogeaphy wall b afhannn
( ommon hile duet streture may not be recopmzed aftor surpen Ihe

the
duct lumen may be parroned vet f ner function be normal and th

pre cnce of a ey
s
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ppillary sphineter be patent, the streture ¢ be asymptomatie and
harmless

Taundiee 15 observed m 87 per «ent of patients with complete stricture
1he other 13 per cent have a bile fistuly In patients who have 1 bile fistula
together with duct stneture Jaundice 13 obeerved m 50 to 53 per cent

1 Ixcsian with Fnd to I nd Anastomosrs

The 1deal treatment of strrcture 1s 1ts exersion with restoration m con
tmuity of the bile duct by end to-cnd anastomosts This method applies
without the need for exusion of damaged tissues to the immediate repair
which 1s utilized 1f 1njury 13 noted at the tume of cholecy stectomy  Should
the common duct lacer itton involse not more than 50 per cent of the eir
cumference the defect can be approximated over an indwellng I’ tube
or dran The vertical mb of the 717 1s withdrawn through another site

Exeiston and end to end anastomosts (mtd portion of common bile duct)

a The site of stricture 1s elearcd by sharp dissection It 15 approached
from normal duct above and below usmg only one aspect of the cr
cumference of the normal duct to approach the area of stnicture The
site of stricture and approuimately 1 em of the total cireumference
of the uminvolved duet are freed
Lraction or stay sutures are placed in the normal ends of the duet
Hepatic artery and portal vem are identified
The duodenal reflechion has already been meised and the deseending
limb of the duodenum together with the head of the pancreas mobi
hized This mobilization 15 impros ed 1if indieated
Three through and through sik sutures (000) are placed betwcen
proxumal and distal duct, these are not tied (fi, 82a)

A cobbler s (or baseball) stitch 15 placed to appronimate the posterior
wall (ig 82¢)

The vertical mb of a ‘T * drain 1s paseed either provimally or distally
through a small opeming made 1n the duct at least 1 em away from
the anastomosis It 15 cut to fit smoothly without any irregularities
and without angulation (fig 82b)

The anterior wall 15 completed by flat mattress sutures through all
layers Eversion 1s not harmful except for s tendency to permit
leakage Excess insersion may form a septum m the duct (fig 82d)

Stay sutures are removed Fascial lavers surrounding, the ducts may

be approumated

The superior lateral aspect of the duodenal loop 1s sutured to the
lateral edge of the hepatoduodenal hgament or to the Iner to avoid
tension at the anastomosis

L] [~PCI

= Ll g
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A

}ra 82 Rerar or Coywon Bus Dier
A T'nd to end anastomoss 15 accomplished by a single row of sutures This is re
inforecd at the angles to secure very shight inver 1on of the mucoss
B Choledochostomy for T’ drain splint 1s e tablished distal {in thus casn) to
site of bile duct anastomosis

In accomphshmyg, bile duct anastomosss 1t 15 important to

Avoud tension

Remove diseascd trssue

Approyimate mucosa

Usea ‘I’ dramn through the anastomosts with # vertieal hmb which
emerges elsew here

Assure free flon through the papula

Liclude other duct disense

Permut enough time for adequate healing

W Q0 by e

~“te o

2 1 ve1sion of Stricture (at Junction of Cystic and Hhile Ducts) with

Replacement by Prosthects or Bowel
 arious materials mavy be substituted for a defect i the bile ducts Some

methods are mgemous and amazmg In all cases transpl wmted tis ue peuathy
drappears occludes or strictures agun In addition 2 bile or mtestnal
fistulr may be present

It <hould be emphawized that the use of prosthews and tieare ubstatutes
1 the bile duet are not <atr factory It 13 preforred that the provimal endof
the duct be re implanted or he anastomosed to some st gmint of the

testinal tract
\utogenous ti~ ue it ed as substitute for the common duet inefudes vets
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{ Transcholedochal or transduodenal sphimcterotomy should be done
and the ndwelling eatheter pissed through mte duodenum if desired

3 Duct to Stomach Anastomosis (Tube Pedicle)

The blood supply of the stomach and duodenum 1s sufficient to form a
full thichness flap of the wall and to construct a tube

Moy nihan s used trap door flap of stomach Walto cut ¢ flap stk
base from the mde of the dueodenum which was uscd for the newls con
strueted tube
Steps (1) through (¢} in sectron € 2 above
Close distal common duet stump (Parher werr)
Prupare tube onginating at the greater curvature of the stomach with
1ts base on the Jesser cursature Fstablish #Spriack” type of vahe
1f destred (fig 837)
Close defeet 1 stomach
Plice “T” dram to emerge through bile duct prosmal to the distal
eut end horizontal imb may eross entire gastric tube to the stomack
Urethral eatheter may be used
Mucosa approsumation hetween bufe duct and stom ek tube (fix 83h)
Sero 2 of stomach tube attached to peniductal tessue, euff formed
Additiona) row of scrowa periductal sutures phiced to overlap the
anstomosts and to avoid tension
A flap of omentum 1s sutured around the anastomosis

VT &Z

A ;
FNQ \‘\\\'
Fa = N\ TN

A

T

" oo

—

=R

b wrostgsrs 70 B Duer
e N3 Ingeetinar TUBE ANASTS e .thml e

\ ITull thickne ¢ flap 1s elevated from stomach or duodesm
demanded by indivtdu 1] anatomical charetensties
B Tube 12 (chioned (ram Tip by (wo tasers of
N L]
m"()f l(:«:’t:n::’: hetweer <nd of Ile duct and end of £ \rl‘c,(m; ‘.‘,‘;‘:\';::,'i:::-'r(u
completed over an midwethmg T (tubeor) drun theestermibinn
throngh a fre<h opening 1n the ¥ ile duct

§ anterrupied  uturedn mucal
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Procedure for use of pedicled small howel segment

a4 Segment of yejunum 13 1solated mcludmg 1ts bloed supply , intestinal
contuity restored by end to end anastomosis (mucosn may be
strpped)

Vasculanzed mtestine brought through incision 1n mesocolon (nght
side)

I'no end to end anistomoses done between bowel and duets (n

terrupted sutures)

Catheter mserted through meision m ntestine or duct for decom

pression purpose

=2

o

o

D Tuistula

A bile fistula tends to close It will remam open under two conditions
1) 1f there be obstruction to ule flow or 2) if the walls of the common duet
are wmfected

Lateral (postoperatine) bihary fistula should elose within three to six
weeks Partial nliary fistulae may persist for years

Choledochitis or a pericholangitts may be observed at operation when
the wall of the common duct 15 thichened when there are enlarged lym
phatic glands and when there 15 hyperemia and congestion of the duct mu
co<a and periductal tissues In such states prolonged drunage of the com
mon bile duct 15 imdieated {chapter 15) Antibiotics are used depending
upon sensitivity spectra

Bile fistula dex elops moat often 1n patients “hn have 1) senious mnflam
mation Tud hitis and chol 2) multiple mtraduetal
calcult produeng longstandmg traums to e‘dmduodenal duct wall 3)
severe trauma to the papilla produced by mampulation or calculi 4) poor
technique 1n nsertion of intraductal dram or if the tube or duct be dis
proportionately large or if sutures have been placed to myolve both walls
of the duet and 5) madvertent technieal error during which the common
duct has been opened on both «ides

1 Transplantation of Fistula

Wilhams ard Smithwick (1929) successfully umplanted an external
biliary fistula to the duodenum This procedure however 1s used only as
a last resort

When the common duct eannot be found a fistula may be purposely
formed Dissection 15 carried mto the porta hepatis until a place 1s found
from which bile dramns A catheter 15 then -utured into this region and
brought externally Three or four months are allowed to pass for the fistu
lous tract to form and to establish a good blood supply
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In the transplantation dissection 1s m the form of 1 eone, feaving the
base of the fistula {the part nearest the Iner) wider thay the and to be
used n the anastomosis No tension shotld et betwern the howe! amt
base of the fistula Adequate eirculation m the fistulous {rict 1 exeninl
for the success of this procedure

There are two defeets wn this Tirst, conneetise and fatty ts ues m the
tract often can contract One way to avoud this 15 touse 2 rephiceshie tnby
indefinitely The second defect 15 that wy duodenal opening 1 ubject ta
leahage as well 95 subsequent stenosss

Wilson adtocated making a serous lined tube from the stomach te m
carporate the fistulr, and Dragstedt ot a1 (1843} advoated the use of th
duodenal wall Tasen Jata, pleura wd peritoneum hate becn v ed

The opertions of Wilts (1912) and Sulln 1n, both of whom turned w
omental graft about 2 tube, have not been successful When an epthednd
bned tube or a direct annstomosis cannot be cstablished the patient walt
have biliary eolie, cholangitis and hepatie inufficencs

2 End to Side, Duct to Duodenum (F1g 81)

In the abeence of normal function to the papitiy there may b <evere
cholangitis and rceurrent stone formation Howcscr, of bile flow 13 free and
constant and if there is no obstruction to bile flow, then the madence of
fection of the biliary duct foliowing duct duodenal anistomo 1 15 muns
mal W T Mavo first desenibed the method used todry for nccurate i
tomoss between duet and duodenum Anastomo 1s n thss stuation cw
also be accomplished by use of an mtestial wall fap whieh v eenn around
the common duct as a mpple

C holedochoduodenostomy 13 done by pprossmating, the muco + of the
common duct to the mucosa and submucost of the howel with mtermpted
suturcs The outer mtestinal wall s ana tommed to the outrr wall of the
common ile duct by mtcrrupted <k stitures Too murh pletmg of aither
the common duct or the mtestine 15 18 osded '

In this type of anastomosts a ‘1 tube s piwed from the Pm\‘“‘;‘
portion of the common hile duet through the wte of anastomonix the “l ‘l
astomoss 15 runforeed by an overdapping of a portion of mie tme puils
up oscr the site of anastomo 1+

2 Fnd-ta Sede, Duct to Puodonum (Coffie 1, Vachification)
finve adapted urologi terh

neral surgeons
For many y¢rs mLinious £ol TR e et nd

maue m repur of the common fule duet T obrervexd Deave e

wstag modifications of the Coffed 1 {urcteral mtestinal and tum

cedure for ¢holcdo hil-duadenal ans
{Ie 13 wdscated m patsents with

oMo
trapmatic stricture or & tnfs of the
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T1e 84 CroLEpOCcHODLODENOTOMY (ENvD TO SIDE)

4 Dr tal bule duct 18 igated Incision into duedenal wall 13 placed posterior to
the pentoneal reflection

B Interrupted sutures are placed betw cen the postero lateral duct wall (proximal)
and duodenum

C Long limbed T drawn s passed through the anastemo 15 The vertical limb
of the T drain emerges through a fresh incision 1n the bile duet An inner row of
sutures 1a placed

D A

18 completed Duodenum 15 buttressed against the hepatic pedicle
to avoid tension on the anastomosis

duet wherein mobilization of the duodenum is prohibited and when ex
cessrve adhesions preclude use of a long loop or Iimb of jejunum for anas
tomosis

The common bile duct 1s prepared as for end to side anastomosis (end
of duct to side of duodenum) It 1s cut obliquely and a small longitudinal
slit made to form a spatula tip A chromic catgut (000) suture 1s passed
through the tip of duct wall knotted and necdles mounted on both ends
of the suture (fig 85a)

The duodenal wall 1s meised along an nceessible (antimesenteric) aspect
The muscular coats only are mewsed for about 3 em The nasion 15 spread
by blunt dissection to expose a pouting submucosa (fig 85b) The most
distal portion of the meision 1s then perforated (scalpel or elcetrocautery)
(fig 8oc)

Lach of the needles 1s passed through the opening 1n the duodenal lumen
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I'i¢ 85 Cuon'nocuonunns\oemxnr, I ap 1o Stow (Corrre I Vlonfrtearion)
A Preparation of the transceted common bile duet  doubled suture wath necdle
at each end 13 inserted i the tip of the duet 1 ongrtudiml tnession conserts end of

duct to spatuli ke tip
B Preparation of duodenum tuersion mto serosa expeses the muscul s
C Small distal inerston thraugh musculares and nureoss mto duodenat eanal
D Needles attathed to brle duct suture are pa sed mto distal opemng and out

through mtact duodenum about 2 em further distalh
Serosa of duodenum approxtm ited with interrupted sutures as a tunnel for the

bile duet Ten 10n and compre ston are avorded
I The cour e of bile duct throngh dnodenal nall 14 xeen on Jateral seetion upon

completion of this ty pe of choledochoduodenostom)

to carry the tip of the common bile duct drstally about 2 or 3 cm The
needles are prsstd through the miact duodenal walt amd the eatgut tied
(hr 8xd) The opemng, m the duodcnal muscndarss 1 approsim tted with
sexeral Cushung ty pe sutures of fine sk to form a tunned (i, 80) Seros i
sutures are pliced The anastomodrs 15 protected by availhible omentum

Catheter or T drum m1y e pas ed through the duct mto the duo-
denum of destred

1 Duet to Duodcnunt, Side 1o Side

In 2 chrome bihiary fistuls the distal cxtraduoden common bile duct
mis be destorted or ablitcrated by sdbcswons 1tmay be foasible to free
the duadcnal e and supcrtor portion of the do o nding hmb Howeser
additional di~ cetian can b hazardous bee ase of bloedimg, frabidisy and
prolonged ane thewa It mas therefore be Jeeted 10 anastomose the com
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MMQE SuTURES
Fic 86 CHOLEDOCHODLODENOSTOMY (SIDE TO SIDE)

A Incisions are made at available sites in walls of dilated bule duct and duodenum

B A postertor row of interrupted sutures 13 placed hetween the duct and duo
denum

C Angle sutures are placed supenorly and inferiorly

D An antenior row of sutures1s placed C i8)
omental graft (not shown)

{ by

mon bile duct and duodenum by side to side anastomosis A duodenotomy
may have already been done The papilla may not have been dentified

An opening made 1 adjacent duod can be d to the
common bile duct (fig 86) This anastomosis 13 similar to any side to side
anastomosts done in the intestinal tract A drain tube or catheter 1s passed
through the anastomosis

The duod: y opemng 1s ferably made m the antimesenteric
border of the duodenum close to the hepatic pedicle Two layers of inter
rupted silk sutures approximate mucosa and submucosa i the inner row
and the outer coats of duct and duodenum i the other row Because of
the active penstalsis passing through this portion of the duodenum I have
used the Y T’ tube of Cattell with the Y portion (usually inserted in
the hepatic ducts) placed m the duodenum as an anchor

This type of anastomosis 15 subject to fistulation To remedy this a
sump dran 18 placed and a feeding jejunestomy 15 estabhished
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Results of lateral duct to-duodenum anvstomoss are satifactory pro-
viding that the sphnting “T” tube or drun 1 Juft m <ty for at le1 t six
to eight months

5 Lad of Duet to Loop or Limb of Jejunum

Inme t cases the duodenotomy for exploration of the papsils 1s not aast
able for anastomos:s to the duct Tt s wsually located on the lonermast
portion of the descending limb of the duodenum and mastomons of duo-
denum to duet would be under tension In addstion, normal flow through
the duodenum mav be obstructed by a taist or hink \ceordinghy, a long
tmb of jejunum 1s brought oser or through the mesocolon for anvstomo
to the commou duct This procedure utihizing a long defunctionalized loop
or lunth af jejunum, 1< often used w pattents who have hstulization m the
hepatte ducts and in whom the distal common bile duct cannot be identified
or be made useful

The Roun en Y} procedure utihzing a hmb of jejunrum 15 useful for restor
ation of hile flow mto the mtestmal trect There are tno dridsantages to
3 One s that the mobiization of the jejunum and the establishment of
entero anastemosis 1s wnwhward and difficult and frequenth has to e
accomplished through an opemng m the mesocolon Second, the probabihits
for formation of mtcstinal fistuly 1s grent Thus latter often 1s followed by
subhepatie absecss

Allen (1943) developed the short segment of the hepatte duct w the ner
suleus and anmistomosed the open end of the transceted jepmum to the et
around & tube placed wn the duct e re established intestinal continmty
by wnplntig the proumal segment of jeyunum mto the distal sepment
by the mcthod of Roun (fig 87 and 88) [l resulted m & mechanwt
arrangement whereby the intestinal current was direc ted anay from the

fner

LIVER ;{ Liver
(43
o %‘r
2774
i/ 4/; "\‘\M...,
A/ W B

Fie ST Hroame Deer Anastosasie—f
\ Obliterited ti ue at hver halium 1s 8 prrated to sdenttly Hule loet) S
1 The postenior duodenal wall i< antured to the Jior kelum \n’uh;rr:nnlrl; «m .
I antersupted «ill sutures  Anteror a pret of duodean! M”]” tele z-“;h" e
anastomo 1« (I rocedure 1% not v ualh mable a4 4t often produces ang

the duodenum J
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Whenever the duct 13 anastomosed with a lumen wider than the ar
cumference of the duct the duet wall may be split longstudinally to in
creise the area used for the anastomoss

The hepatie ducts at therr bifurcation may be utilized by cutting the
septum between them and using the wider area for anstomosts to an m
testinal lumen (Cattell) Sometimes a fulgurating loop can be used to
dis.ect anay tisue at the Iiner nlum until an available ntrahepatic seg
ment of duct 1s exposed

¥ Congemtal Anomalies

It has onlv been since 1917 that progress has been made in the treatment
of the congental atresia of the common bile ducts Historieally, Holmes
Thompson and Ladd pioncered i the repair of congenital defects within
the bile duets The nfant with obstructive jaundice does not have to be
operated wathin the first month of hfe It 15 perfectly feasible to wait until
the infant 15 three months of age 1f constitutional symptoms countenance
this delay Growth 13 permitted m order to obtain a larger duct with which
to work and m order to provide an improved rish 1t <hould be remembered
that obstructive jaundice in a child 1s not necessanly fatal

The prinerples for repatr of duct atresias are threefold 1) Permit the
growth of the child to optimum size (for reconstruction purposes) 2) Pro-
vide diversion of the bile flow 3) Reconstruet a route for bile flow mto the
ntestines

1 Hepatic Duct Dramnage (Hepaticostomy)

Obliteration of the extrahepatic biliary duets oceurs when least expected
It 15 commonly scen as a congemital defect It may also be a sequel to re
peated attempts to repair of duct stricture and fistulae In such cases m
ten~e greenish discoloration of the liver reflects <cvere ntrahepatic bile
duct dilatation In some cases the major ducts do not enlarge Either the

ComMoN’
nepric {7

Fic 85 Hepartic Drer Axastososis—II

Cored bepatic duet (at hilum) anastomo ed over a eatheter to jejunal himb (ef
text)
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smaller radicles or the dilated duets may act as 2 route for bl flow Be
cause of duet arhorization, dramige of one man duct mas deam most of
the Iiver

The night anterior hepatic duct 15 most aceessible because it 5o adyacent
to the gallbladder bed However, the left hepatie duct nay be reiched sm
merhately from the lslum Intrahepatie decompression of the Iner ducts
15 the only feasble procedure m the patients who are very weah and m
poor general condition Thns as particularly adsantageous m patients nhe
hase congenital atresin or langstanding obstruction, m whom s s e ateal
to decompress the obstrueted bile flow

In several situations we have seen dramage of 2 large hepatie dudh to
pernut dist il edema wd other obstructine phenomena to subvde Nor
mal flow through a prettously damaged route was then possble Such s
patient was operated 1n 1930 for relif of obstructsve jaundice The com
mon bile durt could not be identsfied because of much surrounding necros
Followng the dramage of an mirahepatic hepatie duct, flon returned
through the comman bile duct and has continged since 1w« perfecth welt
patient

In congenityl tresta of the bile duct anastomonts of the palibladder to
an ewistng entarged mtrahepatie duct may be done of the commen hepatr
duct 18 atrctic (fig 59) The nght or left hepatie duct muy b weed Ans
tomosis of gilibladder to the hver Wil purmt Inde flow from one of thes

Aemastat ¢ Overiopping
matizess  suturese ~ ==

!

Reitected
cut tver

Anaskamovs

== Ofaed Ble Dvot Lows gver W2

A

~11
Fie 58 Hyrswic Dror Avasvosous—1 rateral
4 Ieft hepatic duet expo ed afier amput ttion of left lobe ¢ f hser {ateroistr:
nent 14 tHustrated) aeto
“ s;lr; Defunctionalized hmb of jojunum 13 bronght through n'u‘ ;{ctﬁ:n( :nr)n ) e
ma 18 with intrs bupatie duct Jegunojejunostoms campletes the Ro

cedure
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X

Fic 90 Bitrart Tract By rass PROCEDURES
A Choleeysto duodeno tomy ( tde to ide)
B Cholodocho jejuno tom' u wng defunctionalized Iimb of jejunum by Roux
en 1 procedure This 13 may be lic or transme ocolic

large hepatic ducts through the gallbladder by wav of cystic duet with a
normal common bile duct (fig 90)

2 Hepaticojeyunostoms Side to Sude

Hepatojejunostomy gives only 18 per cent satisfactory results Walters
has stated that the complication of ascending infection after duct to-in
testine anastomosis 1s due to recurring stenosts rather than regurgitation
of ntestinal contents

Cole reports 78 per cent excellent results with use of a Roux limb of
jejunum 1n hepatic duct anastomo-es He anastomoses the Rouxen Y}
himb to a duct located at the Inlus by needle aspiration (fig 87)

Attempts to repair defects in the duets by bndging them with tubes of
rubber vitallum or other matenals have poor results The tube erther
passes mto the duodenum leaving scar tissue to contract or becomes
plugged with bile

However when the extrahepatic ducts are oblhiterated Longmire has
suggested partial amputation of the left lobe of the Iner to obtamn a duct
for anastomosts to a jejunal loop Atrophy will occur m obstructed seg
ments whereas the dramned lobes can hvpertrophy n compens<ation

Willon Gillespie Longmire and Sanders and others who have demon
strated that a large dilated mtrahepatic duct can be anastomosed <ide to
sude with 2 loop or imb of jejunum (fig §8)

There may be from two to three inches of available common bile duet
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distal to the Junction with the cvstie duct Ths three meh segment may
be dissected away from the pancreas about half of the cases In the one
half of eases m which the common bile dact cannot be freed at all the duo-
denum 15 mohhzed towards the hver

“T* tubes crossing the hne of anastomosis may remaun m plyce at Jeast
s1x months to one year It 1s important that the 1 tube should be miro-
duced through 2 sht aborve or below the e of anastomosis and that it
cross the hine ot anastomowis to minimize contact with the bile It 1 gl
adissable to heep the “T ’ tube m place sa that the tube mas be serigated
{ree from debris

The common hepatie duet may not be identified In such caces a small
section of “Y * tubmg 15 used with a hmb 1 each of the ntrahepatic ducts
W hen the common hepatie duct has been damaged, 1t 15 preferred to anas
tomane each hepatic duct separately, within the hilum Procedures to brng
these hepatic ducts together for a smngle anastomows are folloned Iy oh-
struction to both

Atrophy, mfection and co existing discase miy mahe the distal end of
the common bile duct diffieult to find Under such condstions an external
biliary fistula can be formed by hepatie duct dramage

BIBIIOGRAPHY

surens T H Jr Harars B C asp MacManon H 1 Atre 12 of the tra
hepitie bile duets Pediatrica 8 628 191

tLten 4 B 4 method of re establtshing continuits beeween the bile ducts and
the gistromtesunal tract  Inn Surg 101 412, 1915

trcmpann 1 Ideis coneerning the caudtion of rume ¢ 1<cs of panere ity Cann}
J Wed ( Surg 33 263 1913

Banks J  Sur drainagelosen gallenechirurgee und der methodisehen Ditatation des
Papiie Zentralbl J 7bl Cher 55 1808 1928

Bearo | aso Matter Cuy [ Ezploration fonctionelle dex roiea biltatres o
chirurgre Mascon et Cie [ans 1932

Braainy F M Lauen B asp McCorary H J I xpenmental smplintotion of
the eommon inle duct into the mtestine Surg Cynee & Obst 3§ 6 1947

Bomuas € N asp Ricrer 1 G Spontaneous mternal Liliars £ tula and galt
stone ohatruetion sith particulsr reference to the roentgenologic dragno
Surgery 1 39 1937

Beurtn BRI oo Dap vV C
mtestinal tract by o method of transfivion necro g futnre

Anq tomowie of the 11l rduets to the g1st
nn Sarg 113 €1

¢

nﬁ\i‘:::ll G D Bowry U T asp Zoarnescer R Censequénces u{mnrung-nul
dlatation af the pyalia of Vater An expenimental study 13 1 treh Surg

<2 19

Ullﬂf\s‘\} i l/ Vuration o ortgin and eour « of the hepabie artery an Ditsbpanch o
1mport nee from uraeal viewpoint Surgery 8 47 19

Bmwy H 3 s Wittsnes B A The wargicd 1 kan pitient st
eve d ¥ W 4 f19 27T 10

Yo nnary i



SURCERY OF COMMON BILE DLCT 323

Brussennta o Re ection of head of pancreas and duodenum for carcinoma—
pancrertodundentectoms Surg  Cynee € Obst £5 681, 1037

Brreent W 1 asp McGowas J M Fre ure n common bile duct prelimnary
report Froc Staff Meet Mayo Cltn 11 15 19%

Buxros B W aspBura 1T B Jrn Choledochotomy Surgery 28 760 1945

Canrer I8 F asp VMarrarrine B Hepatocholecystenterostomy for relief of
jaundice 1n obliteration of the hepatic ducts tm J Surg 6§ 217 1914

Carrer ' B Ind re ults of surgery of the Ialury tract A study of 634 ca es
treated at the Lahes clime 1na Surg 89 930 1970

Carrece R B avp Corcock B 1 Fibrosis of the ephincter of Oddi {nn Surg
187 T97 193

Catrece ' B A new type of T tube for surgery of the biliary tract Lakey Clin
Bull 4 197 1946

Cuarrert ' B Bemign strictures of the biliary duets J 1 M 1 73§ 23 1847

CrtastpEat M aspIsest 1 Chirurgre des cotes bilaires de L adulte et du norris
son (technigue et factique Ma son Pans 1902

Crrre H M Bile duet reconstruetion with vitallium tubes report of case Vew
England J Med 2°6 484 1042

Coopitt. C L anp Rotn H 1 Choledochoduodenal fistula report of two cases
due to duodenal uleer Am Surgeon 19 450 1923

Cowcock B P Choledochostomy 1ts place in surgery of the biliary tract S Chin
North 4merrca °8 641 148

Core W H Congemtal anomalies of the hile ducts and adjacent blood vessels
Surg Gynec € Obst 87 111 1M48

Core W II Precautions in the treatment of stricture of the common duct im
Surgeon 20 233 1904

Core W H Rervorps J T asp Ireners C Jr Stnetures of the common
duct Ann Surg 1°§ 332 1948

Corz W H Irenxets C Jr anpRevvorps J T The use of vitalhium tubes in
stnetures and ab ence of the common bile duct inn Swrg 127 490 1045

Core W H Iresets C Jr ano REvvorps J T Strictures of the common
duct 4nn Surg 133 6%4 1901

Corr R Treatment of postoperative biliary dyshinesia report of 8§ eases of endo
holedochal sph omy logy 7 413 1946

Crane W Common bile duct ts reconstruction by tramsplantation of biliary
fistula California & West Med &6 11S 1942

Crawroro B L anp StEwart H L Foreign body in hepatic ducts producing
obstruetive jaundice of even jears duration with internal bihary fi tula 4m
J Chn Patk 9 303 1939

Daseter E H Anson B J Hawsrer W C avpRenany A F Cysticarteny
and constituents of the hepatic pedicle Surg Gynee € Obst 85 47 194~

Dars ¢ B avp Lents D D Repair of the common duct by means of trans
planted faseia Hest Surg 1 Tr 23 217 1913

Desn G O Internal biliary fistulas o di cussion of internal bihary fistulas based
on 20 ca es Surgery & 857 1939

Dirreneaton W G avo McArTHUR S W Repatr of the common bile duct over a
burned catheter Surg Gynec € Obst 89 451 1949

Douriier H avp Corr R Re istance of the sphincter of Odd: m the human
Surg Gynec € Obst 64 622 1937

DovusrLer H ano Mornoruann J H  The surgical treatment of acute recurrent




a4 THE BILIARY TRACT
panereatitis by endocholedochal sphincterotomy Surg Cynce & Obet 85 ™,

DriestEpt L R asnWoopwann T R Tran dnodenal reconstruction of the bile
ducts Surg Cynec & Ob«t 95 23 10,2

Fowaros I ¥ The retroduodenal asters inat Ree 81 11 piaH

Tisexoraty D N Operative injury of the common and hepatie brle ducts Surg
Gynec & Obst 81 1 1920

Fuor T' Jr Bemgn ereatrienl stnictures of the Inle duets tnn Surg 10§ (68
1936

Tuor 1 Jr  The repair and reconstruction of the hepatre and common bile duets
Surg Gynec & Obst 2 81 1918

TsqinrL FoavvALron o R 1 Perforitions of the nliary system and bile penito
mus Philippine J Surg § 23 1948

Firz Hvew T Jr o Wortertn € € Crrdiic improsement following gall
bindder surgery electrocardiogriphic evidence 1n ca es with associated myo
cardial disease inn Surg 101 478 193>

Funt L R Abnormalitie of the right hepatic eystic and gastro duodenal ar
teries and of the bile ducts Brit J Surg 10 500, 1073

Gerrtsy I'W e Cote J W Surgical jaundice m infants sad ehddren A W ¢
treh Surg 63 520 1951

GiLrerre 1 Fternal sphincterotomy for pancreatitis Aan Surg 133 21 1053

GivsBLRG N\ 4np SreesE J  Autogenous fascin] reconstruction of the bite duct
tnn Surg € 70 1917

Giorpano A § asoMany
Tab Ved 4 913 1927

Gorvox TavLor G The sphincter mechamem of the Jower end of the bile duct
(Huntenan Lecture) Brit W J 2 14D 1942

Grizoeay J I \Method of making tubes of pols cthy lene film for use 1n anastomons
of the common bile duct trachea and pelvie colon Surgery 24 22 1018

Hascer F M Serologieal differentiation of obstructive from hepatogenous jaue
dice by floceulation of cephalin cholesterol emulsions J Clin Intest 18 °t1,
1939

Havrs M A asp Corerr F A Surmenl decompression in bilinry obstruction
\ new operatsse procedure tnn Surg 135 9S 192

Herrop C A avo Howstan T Tspernmental and elinia) napects of extal hahog
continmty between the bilniry tract and a defunchonahized jepunal kb §
Forum 1951 173 1922

How C I Reconstruction of the bule ducts new method of anastomeus Surg
Cynec & Obst 85 1051 1037 hont

Horwis J BB Congemtal obliteratron of the bile ducts ;lé’lglm 13 nnd suggestion
fortreatment 1 W 1 tm J Div Child 11 300 19

I[om‘:\ 1 J  heconrtruction of the Iuhary1mrlknlr(:;:ﬂw/llu the methe s that hate
Leen employed The Macmillan Co New Yorl 2

Horstry Jpﬁy Tteconstruction of the common Lafe duct J € W € 77 1™ :‘;:"

tftst v C  Recon truction of the comenan duct § Chia North {mersen 14

1934
Juon I8 Stricture of the common Inle duct nn S;url%l'fi 100 1y
13T 354
hrar 1 Chirurgee der gallenwege b 1 nke Siuttg
Itmav C h  Instrument for deteetion of gallstonesin the bale ducts im J Surg

50 133 19,0

F C Thesphincter of the choledochus Arck Iath £



SURGERY OF COMMON BIIT DUCT 32

Taop W T avoGross R Y Abdominal Surgery of Infancy and Childhood W B
Swmnders T hiladelphin 1911

Twp W 1 Congemtal stricture and atresia of the bile duets J 4 W 4 0t
108> 1928

Tawop W I Congemital obatruction of the bule ducts Ann Surg, 102 742 193>

Taury F H  Chrome nliary fistula inn Surg 77 767 1923

Tanev I T anolyrtex I J  Dxperience with the operative management of 250
strictures of the nle ducts Surg Cynee & Obst 91 25 190

ITwry F I Lurther expetiences with injured bile ducts a new method of repair
New Fnpland J Med 240 161 1949

Tamey B I Implantation of Inhary fistula mto duodenum A new method of
treatment J 4 W 4 80 893 1973

Janey F I The incidence and management of stones in the commeon and hepatic
duets inn Surg 98 Git 1933

Tatey F II A spht solid tube hke ertheter to aid 1n cutting the sphincter of
Oddi transduodenally Surg Gynee & Obst 96 524 1922

Tuier F I Stnctures of the common and bepatic duets Tr Soc Surg 1 49
135 1936

Ianer T H  The technic of cholecystectomy and choledochostomy S Clin Vorth
imertea 19 597 1939

Lintey F 1  Treatment of common duct biliary fistulae by arastomosing them
to the intestinal canal § (lin North imertca 4 1483 1924

Lirce O P Tuorr } Q asphave S Congemtal atresia of the bile ducts Am
J Surg 72 91 1946

Tewis D 1 ractice of Surgery W F Prior Co Hagerstown Mld 1044

Ligutwnoop I C  Biliary obstruction 1n icterus gravis neonatorum Arch Dis
Child 18 156 143

Liuievtimar I Chronie biliary fistuln implantation of snus mto the stomach
inn Surg 77 765 1923

Tresuurz B A compostte study of the coeltac avis artery lan Surg 65 150 1917

Toveutre W P Jr anp Bavrorp M C hepatic chol for
biliary obatruetion—further studies 1nn Surg 130 455 1940

Loro J W Jr anpCuenowern A I Free graft over a vitalhum tube for bridg
g a gap1n the common bile duct of the dog 1 M 1 Arck Surg 4 245 1043

Locsspury B F Speeral problems in gallbladder surgery S Chin North dmerica
84 137 1954

AManorner H  Exploration of the common bile duct  im Surgeon 17 9 1951

Mavter Guy P Les interventions vagales dans le traitement de la maladie du
sphincter d Oddr Acta cher belg 48 128 1919

MALLET Guy P ann Marion P La choledaco dnodenostomie d inducation relalize
G Do & Cie Pans 1043

Marvin C P ano WaLters W Transplantation of an external bnhiary fistula into
the duodenum report of a ca ¢ Proc Staff Veet Maye Clin 23 125 1948

Mavo W J  Anaemic spot on the duodenum which may be mustaken for uleer
Surg Cynec & Obst 6 600 1908

Maro W I Restoration of the bile passage after serious injury to the common or
hepatic ducts Surg Gynee & Obst 27 1 1916

Maro W J Some remarhs on cases involving operative loss of contmunty of the
common bile duet 1nn Surg 42 90 190>

McArtnor L L Repair of the eommon bile duct 4nn Surg "8 120 1923




320 THE BILIARY TRACT

McCorrtstor,J R 4 Macheszrr D W Jr Txperrmental use of 3 shan hrad
;z;:);m the greater omentum (A prelimmary report) Canad Mt J 53 610,

McCureier, H J - A vewoperation for restorition of the commontnle duct ToNoning
acerdental damage Brit J Surg 31 303 1043

cConan J ' Dyvamics af biltary dratange 1ts relation to cholangitts and prn
ereatilis fram streeture of the ampulls of Vater Surgery 18 470 1M5

McGowan, J M Burser, W L ovp Warrens W Pressure 1 the common e
duct of man 1ts relation to pun following cholecvstectomy & t W 1 16
2297, 1930

MeInses J D Reconstruction of the common bile duct with a monel metal tute
Canad [ 1 J 5§ 578 1048

McWrorter G L Experimental suture of the common hile duet with new methods
of annstomosts Result tno and one half yeirs after operation S (lin Verth
tmerien, 12 163, 1932

Micsues N A Vanatientl anstamy of the hepatie evatie and etrodundensi
arterres A Y 4§ Arch Surg 66 20 1043

Moone, T C Comman duct exploration and dramage for obstructine neogatal
jaundice 4nn Surg 188 111 1953

Mooae T € Congemtal atress of the extrabepatic ile durts report of 31 proved
cases Surg, Cynec & Obst 96 215 1953

Morton, D RO Hammaway, I anpRaunscunte A Simultancous cholecystenter
ostomy and choledochoenterostomy Surgery 20 820 1946

‘Mornman, B Abdominal Operations 4th¥d W B Saunders Pluladelphin 1926

Nauney, B { Treotise on Cholelithiaste traunslated by \ T Girnop The Mew
Srdesham Society Iondon 1506

Oregsueter B § Opresnenirs 3 T aspStovt A L Barcomaeinfuced
rodents by imbedding v 2rous phastic flms 1 roc Soc Lrper Biol & Med 79
366 18,2

Oleary C M, Svoopy W T awpareser B Replacement of a portion of the
carmmon Inle duct with 1 segment of utenne horn Proc Soc Faper Brol ¢ Ved
71 616 1919

Pavgrrt T C axpSrernsvsoy K1
C Thomna springfield 1 1915

Paoury R Ulterore contabute alfe plastiche coledociche con tubo &t poltene
Gror ttal Chir 9 49 1953 Chigago

Iantieike A\ Y Surgreal technigue and principles of operafite surgery (Ricag
Tost graduate “chool of Surgery Chicago 3038

{arrereon B I avp Brosisere B Surgtead aigm!
tne Surg 13§ 8M, 101

Prarst T Demgpn stneture of bile ducta teea

Plastic and Reconstruetive Suegery Charles

fieance of daadena diyerticult

ted with vtalhnm tube Swrgery

16 37 10n
Trarst TE 1 Results from i ing vatatlium tobes i Wliary surgers tnn Sutg,
124 1020, 1946 e
1sanss H X’ Symop on urgieal emerg mruage t of strietuse of thi

ca 30 161 1940

common nle duet & Clin Morth lmert b luawleauum and hiead of

Pearsr H § A smphficd anaatomoss for rr;r‘ﬂmn of ¢
pancreas Surg Cynee § Obst *§ 333 12 -
1 ll:x:inv 3 M The artenial blood supply of the panrresd Surg ,{ ynee L (¥

426 1043



327
Iu:-'ron Ch onnlancous lnrcmnllnlnr,v fistylq tnn Surp 115 1043 1912
Quany n In, MY of the erics o, Humyg, Imynndltsnpphcat:omtumlhol
Ry ang operaty o Surge, aslop and Walg, 1 ondon 1843
Ry, 1 Toblemy Of bulyay. rge, Vorts (uralma /4 &1 1947
Ilum\ Ig YSTER \Drpq Re/lcrl‘s anguntmg m the
Commgy, duct BIVing rye to payy mmulutmg angina bectope Ann Sury 15
1952
Rrpyyy C Opcrnlnz a'lul[amoa" eticeey b:lmry and gastry inlestingy fracty
revie of earlie, Illzrnlun- antq “ltnicay Study of 809 SlrﬂllM Casey quvut 4
ik el 0kt, Ppualy g
Ih:r\or.m Jr omphnnons nfopor-t
Amtnm 5 15 195
Btoepy,y, C 4

1003 upop, the bihapy tract & Clin Vorty

n phnmmn of a by, tny fnlulous trice nto the
Surg 9 144 1939
Sr Jouy B

Tate Tesy,
3lomae), An,

duodonum inn
It of btliapy fisty, with |mplmnnan of listulous tract nto
m Surg
Nogpg R lemnlmp-tcetom_y With ht‘p'l[:co]t‘]lmostomyfor lrmparable deiecls
of the ile ¢ '3 A Surg 68 752 19
%mw:n AND Vop, “wrp \method for (he Plasge remnstruc
tion of the Commop, bile dueg in npcnmonral Study Sury Gynee & Obyy 54
613 1932
SEby ek ¢ Rcconsrmcuon of the Commaey bile dyeg Witha g,
Surp Cynee ¢ Obst g5 1951
Suey p c AND Hyp gy

Te€ tretera) &rafg
unhzmg a
SKELro,

1 mmmcn:al re
Ve progy over Blqy,,
N

Chair of Commgy, duct de(ects
More Loy tuhes Ann g, 19, Iagg
43D T T ¢ relatygy, bety g,
the pyj, ducts gy Ieterus gpy na,
Phag g

Rraviy e,
(The Surgicqt lechnye
Spnngﬁeld
Ropg

945
OPeration Charleg c Tbumas
Ihlmr) d}skm(‘sm from the SUrgica) View poing tnn Surg a7 198
943
SvLLn.n 1¢ Ree, Struetsop, f the py)e ductg 1 74
S\u\m\ " Clmk-c_\ "ctom el oledocbot $ ¢y, Vorey Imerteq
] 1952
Targ NoSpyy i Cholcdochoduodcnalﬁstu " Surge,, H3 19,5
Tirroy, c ‘icniopy o LRRyyo N2 delly gyr A arter,
Venosg 4, 0; 4, 8oggeey, affett; g, artenity opp te, ot t timpy},,
Ome terap;, ‘ane Gror tal cp,,
Tnmmeo\ Iy On the 2rteries gpg ductg py, the
ubl 4 1 55 1933
Tnomo\ "

N ongenq,,
823 1892

B memcott Phuadelpbm 1943
enal fiseypy ssurglcalrnan'nge
* Caseg tnn Sto 1954
e n g PIIE Gy tren
ula g the Stomach, o, duodenum
T2y 1931
Py Stolog,e Studreq Ses of Sthetyre of the comm,
ety cases g, 30 448 1949

ted by
repory

on bje duet



328 THE BILIVRY TRACT

WarLteRs, W Re ections of the common and hepatic bile duets and ampulla of
Vater for obstructing le 1ons Surg Gynee & Obst 86 230 1933

Warrers W Treatment of bihary obstruction recent advances Tezas State J
Med, §5 18,1999

Warters W Stoctures of the common and hepatic bile ducts postopersine
Progress in seventecn cases Surg , Gynee f Obst , 48 305 1920

Warron J Reconstruction of the common ile duct Surg Gynee { OFst,*0 §,
1944

Waran, J M Radieal resectron of head of panercis and total pancreatectoms

1 4 187 141, 1948

Wikie D P D The blood supply of the duodenum with gpeeial reference to the
supraduodenal artery Surg Gynce € Obst 13 390 1013

Wrrerans, II anp Switiwiexs B H - Treatment of njrary fistuta by direet smplin
tatron of the tract into the first portion of the duodenum Ann Surg §9 90
1929

ftreson G I Bemgn stnetures of the inle ducts with a new method of tretment
Surg Gynec & Obst 68 258 1039

Viwson, I anpCrreesiie,C I Partulbepatectomy wathintrahepatic chiolangio
jejunostomy Ann Surg 129 756 1019

Wortaast,G F avpStamerur W P Choledochoduodenal fistula followtng perfo
ration af duwodenal ulcer treatment by subtotal gastrectomy fiocky Wountain
WS, 48 527 1901

Woopsurnt R T aspOrses T 1 Thearteries of the panerens tnat hee 11
205 1901

Zanisen O «anitz G Fistologische Untersnchgen zur ¥rage der bunsthelen
Dehnung der Papilla Yater Zentrabl Chir 85 198 17%6

Ztvainerr M AL Some experiences with anastemo 13 of the common nle duct 1o
the duodenum snd repue of strictures of the coramon bnle duet Surgery 3 B
1945

Zotuncer B Brasen € D avp Banrry, @ T Instrumentdd dilstation of the
paplla of Vater T xpenumental and chimenl obsery wtons Surg Gynee & Obyt
66 100 1938



13

SURGICAL PROCEDURES FOR TUMORS
OF TIHE BILIARY TRACT

A\ General

Tumors mnvolving the biliary trmet vary widely 1n symptoms pathogen
ex1s and operabihty  An important feature particularly at the papilla 15
the number of different malignant ticsues which may imvolve the bihary
tract Withm a 2 em cube at the papilla are pancreas hile duct and duo-
denum Malignaney ansing from each has scparate characteristies varies
m prognos:s and should be differently treated
NMalignant tumors of the bile ducts as those elsewhere vary in accord
ance with location cellular charactenistics and biologie potential A tumor
of the papilla only a fen millimeters in diameter may produce obstructive
Jaundice early n 1ts history By contrast a tumor of the galthladder may
completely replace the nght hiver lobe and the first symptoms of anoreia
pam jaundice and vomiting oceur Just 2 few weehs before death Simularly
& tumor at the mfenor anterior border of the pancreas may be silent until
the tumor has irrevocably cemented adjacent abdominal structures

Bile duct carcinoma 15 locally imvasive through perineural and adjacent
tissues Lvinphatic and hematogenous metastases occur much later in therr
hfe histors than with cireinoma of the duodenum or panereas Surgical
eradication may be cons dered unless the superior mesenteric vessels are
mfiltrated Lner portal vemn duodenal pancreatic and renal eapsule m
volvement need not prevent curgieal extirpation Should resection not be
feasible by pass procedures may be effective For example ecarcinoma at
the papilla of Vater may be by pas ed happils by simultaneously domg (a)
cholecy stogastrostomy (or ct tochoje) tomy) (b) gastr 3
and (c) panereatic duct jejunostomy

Malignant lesions v olving the pancreas spread within the ductal and
vascular systems of the gland before distant hepatic or glandular metas
tases are evident Accordingly total pancreatectomy 1s supplemented by
exeision of adjacent v olved tissues Pancreatie gland malignancy has a
most unhappy prognosis becanse of late recognition

Caranoma of the duodenum resembles other primary gastromtestinal
neoplasms 1n charactenistics of growth and spread In defimtne therapy
therefore the entire vascular arcade and Iymphatic dramage of the duo-

320
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denum are everced Adjrcent panereas and bile duets need not be widely
resected In discussion of procedurcs below, st should not be assumed that
these are restricted to the eategory under discussion Anatomeil problems
cimieal status of the patient, individual charactertstics of el Joston and
other vanable conditions will exeresse the capacaty for adaptabdity and
technical shill of the surgeon Proper preoperatn e pre pamtion and post
operatise management are also essentiyl to yemforee the extirpation and
reconstitution {cf chapter 9)

Surgteal theraps for lesions at the papiila of Yater 1» Joosels ydentified 25

pancre ttoduodenectomy * ‘This procedure vartes so widcly m the amount
of removed tissues and in reconstruetion pattern that esaluation ss often
equnocal In addition, bomgn lestons (which do not usually comprse more
than 15 per cent of all tumors m the Wlary tract), such as papillomata at
the papila pancrcatitis and ciranords, may masquerade as malignney
Results of therapy agamn are difficult to evatuate

B Tumors of 1 1ver, Ducts and Gallbladder

1 Luer

Primary and metstatic turmor 1 the hver may be resected The major
problem 1s control of hemorrhage This can be obtumed m several navs
a Tigation of the right braneh of the portal van and the right hepatie
artery
Temporary (15 munutes) compresston of vesscls i the hepatie pedicle
Manun) pressure on the Iner
Mattress sutures through the nver
Tlectrodussication and cautery
Gelatin sponge
& Spht thichness shon graft (Masters et 1)
Erasion of segments or all of right or left hver lobes
e wmeeessful
Primars neoplasms of the I er occur 1 about 00170 per cont {autops}
Wetnstatse mablighaney s found tn the ler i up to 40 pr cent of all carc
nomn up to 35 y ears after the remoral of a prmary malignancy .
Fumors of the hepatie duets mus be found m 0 02 per cent of antopere
These hane becn found 1 30 year old prvents Immediate surgiea mnr(
tality at present 13 over 6O per cent Iy expeitancs with l‘nt‘r‘\i;“““ "(
about «cven months and otherwise 15 about five monthy Sevoemil patien
with duct «aremoemn have been seported as wadlavear after e ¢ rh‘(;n i
Surgieat exoson of ver lobe or segment 18 Jarardoue techme st
cult and usyalh without reward

-n e oo

hag been reported to
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denum are excised Adjacent pancreas and hile duets need not he wideh
resected In discusston of procedures below, 1t should not be aswumed that
thise are restricted to the category under discusston Anatomical probleme
clinmcal status of the patient, mdividual characte nsties of each lesion and
other vanable conditions will exeruse the capacity for adaptability and
technieal shill of the surgeon Proper preoperative prepiration and post
operative management are also ewsentral to remforce the estirpation and
reconstitution (ef chapter 9)

Surgical therapy for Jesions st the papilla of ¥ ater 15 Joosely dentified as
‘pancreatoduodencetomsy * This procedure yaries so w 1dely 1n the amount
of removed tissues and in reconstruction pattern that evaluation 1s often
equivocal In addition, benytt lestons (which do not usually comprise more
than 15 pcr cent of all tumors m the biliary tract), such as papillomata at
the papilla panereatitis and ewranords, may masquerdde as malgaancy
Results of therapy agam are difficult to evnluate

B Tumors of Liver, Ducts and Gallbladder

1 Lner

Primary and metastatic tumor in the Inver may be resected The major
problem 15 control of hemorrhage This can be obtained i several wavs

a TDigation of the night branch of the portal vem and the rght hepatie
artery
Teraporary (15 minutes) compressiof of v essels int the hepatic pedule
Manual pressure on the Iner
Mattress sutures through the hiver
Llectrodessication and cautery
Gelatin sponge

g Spht thichness shin graft (Masters et a? )
Terston of segments or all of nght or left ner lobs
be successful

Priman neoplasms of the her oceur in ghout 0017 » per cont {nutop v}
\etastatie malignaney 1s found in the Iner in up to 40 percent of alfeara
nomn up to 35 years after the remosal of & primars mahgnanty

Lumors of the hepatie ducts may be found i 002 per cent of autop v
Lhese have been found m 30-vear old patints Immediate purg 1l Mmoo
tality at present 13 over 60 per ecnt Tife expectancy with operation
about seven months and othernise 14 shout five months Scvaml patients
with duct carciioma hase been reported as nedl nyenr after re /ction

Surgiea] oxersion of liver lobe or segment 3¢ hzardons techmealls diffi

cult and genally wathout reward

- e a e

has heen reported to
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' Faesion of Inver Segment

a Re cction of the liver lobe ean b done with adequate cxposure Al

though a puameditn meision may suffice for a small segmental re

section costal margins and diaphragm should be meised to gamn ade

quate aceess to the hepatic vans A right thorco-abdommnal extension

from a generous transi erse abdominal mezsson 13 smtable

T ateral and superior pentoneal reflections of liver to the diaphragm

are dinded

¢ On the left

(1) Tigate left hepatic artery

(2) Identify and higate the left mtrahepatie division of the portalvein

(3) Identify and cannulate the left hepatic bile duct

(4) Insert through and through mattress sutures tn the mterlobar
area

(5) Using a kmife handle (Quattlebaum) dissect liver tissue away from
vessels and ducts, these are individually ligated Gelfoam 19 ap
plied to the exposed lner

(6) Left hepatic duct 1s intubated and operative area 1s draned

On the nght

(1) Ligate and cut the cystic duct

(2) Dissect hner hilum to 1dentsfy and hgate
(n) Right hepatic artery
{b) Right branch of the portal vein
(c) Cystic artery
(d) Cystie duct

(8) Mobilize hser to the left and mnecise any remaining pentoneal at
tachments as to hidney and panercas Gall bladder 18 removed
with the right lobe of the liver

(4) Identify and protect left mtrahepatic branch of the portal vein
and left hepatic artery

(3) Identify and cannulate common hepatic duct or stump of either
right anterior or posterior hepatic duct Ligate if intubation 13 not
possible

(G) Drssect nterlobar septum b at the falefe 1
preserve a segment of this to cover exposed Iner surface Use
kmfe handle (Quattlebaum) to scparate Iiner tissue from vessels
and ducts which are individually higated

(7) Gelfoam omentum shin graft or musele apphed to exposed lver
surface

(8) Intubate hepatic bile duct (erther mntra or extrahepatic) and
dram the operative area

=

9
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3 Radical Resection of Gallbladder

Dseision of right fobe of Iner as outhned abos e 15 adyocated for radical
resection of earcitoma of the gallbladder

i Tumors of I xtr thepatic Ducts

Bemgn papillomata granulomata and other bensgn and malignant le
sionis have been removed by foeal exasion from within the common duct
In addstion siee Child and others have demonstrated rescetion of the
portal vemn to be feasible, certain lewions of the common bile duct which
myade the portal vem may be exersed

Mobihzation of the duodenum and pylorus are essentnl to adequate ey
posure of the common bile duct The posterior aspeet of the pcereas
should also be mobnlized to determme whether pancreatoduodenal rescetion
1s mdicated

If the portal vein 1s compressed by the tumor, 1ts higation may be indi
cated and one or two stage resection done (Child) As a primary procedure
during resectton of malignancy , should the leston be near the distal tormina
tion of the duct, pancreatoduodcnal rescetion may be clected In the region
of the cystic hepatie common ducts’ eonfluence segmental ¢xasion of the
duct mversion of the distal end and hepatic duet jejunostomy mny be
done Cholecystectomy 15 also done

C Tumors of the Papilia

Differential diagnosts hetween fibrosi and bemgn and mahignant tumor
at the papilla 1s made more difficult by frequent doubt as to whether a leaon
orgnates tn the bile duct the pancreatie duct the papillary trste or i the
duodenal mucost 1 rozen neetion extmunation may dilferentiate duodenal
brhary and pancreatie onigin to mihgnaney Radical rescction 1 not indt
cated n the absence of proof for the presence of malign ey

Iaistead (1900) reported sticeesful local cvaaon of & earunomn 0t the
papilla of Vater Hisapproich was transduodeml following the ¢ m«]mn he
re implanted the duets mto the posterior duodenal nall s procedure 19

e {fig 91
Ln}lclnl\ﬂo'lf I%cqn)rqu and Suave suggested exesion of duodcnum mg(-lh(lr
wath the papla, thes was done ;n 1912 by hausch, wha ¢ pattent surs 1 od
a two-stage procedure only to succumb toa cholangitss after one year

1 Local } xcision of Papulla

Mortahty for tius procedure should not cxceed 10 to 12 jxr ccnt Tus

procedure 15 done through combmed transholedoeh 1) and lrunuh;nthn;l
approiches An opening i the common bile duct s made mitigdiy, I‘xrmxl;:tt
which a c1theter or probe 13 threaded tow ands the papills (chapter 12) Ih
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1 Several honizontal mattress sutures (tied loosely) may be passed ton

clude the ducts and the duodenn! wall betwcen them

m VMucosa to-mucosa sutures are placed to form a septum betwcen

pancreatic duct-duodenal mucosy and common Wile duct-duodenl
mucosa (fig 80)

A catheter 1s mserted mto the pancreatic duct It 1s retamned by a
catgut suture

Duodenotomy opemng 1s closed transyersely

Gastroenterostomy 1s established if the duodenum 1s distorted A feed
ing Jejunostomy 13 established  there be any doubt ahout postoper
ative almentation

Radical Excision of Papilla of Vater

a Separate the night side of the gastrocolic omentum and the hepatie

calon perttoneal attachment m order to mobiltze the hepatic flexure
downward

b Continue dissection at inferor aspect of the py loroduodenil junction

and separate gastrocolic omentum throughout ats entire extent
Identify and free adhesions between the posterior gastrie sall and the
antertor pancreatie capsule The mesenterie vessels and vena eava anc
1dentified and protected

The penitoneum to the rght of the descending hmb of the duodenum
15 snewed The duodenum and the head of the pancreas are ruflected
from the postertor abdommal wall The postersor portion of the com
mon bile duet the junction of supertor mesenterie vem with the
portal sem and the yena casa are :dentified

The duodenum and head of panercas are placed under tenion, the
eystie and hepatie pedicles are dis ected to free the Inle duct from
adjacent vessels Drwcetion then contmnues supertorhy 1 the Iner

-]

hslum
The head of the pancreas, the duodenum and stomach are retmcted

downward and a finger 15 passed under the posterior wall of the stom
ach The lewser omentum 1s mewed and hgated from the left gistne
artery ta the plaroduodenal junction The nght gistne astery, the
hepatie artery, the gastroduodenal artery and the antcnior and poste
rror branches of the pancreaticoduodenal vesselsare expoeed (A thor
ough evaluation 19 done at this time before continung There has
been no committment and the procedure mas be now tcrrupted )
The plane between the pancresand porialyan should Ix freed gently
The portal yein may be hgated
Branches of the vaseular arcade i
denal snd the infenior pancreatoduodenal, the nght

B

n

olving the rupenor pancreatodun-
gastrie, the Jelt
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F1c 92 Diagraus or Princiean STEPS 1n - PANCREATODUODENAL REesecrion

A Ident:fy retroduodenal common duct portal vein artenalarcades and panereas
after meision of lateral duedenal reflection and mebilization (to the left) of the de
seending, duadenum

B Transect stomach proximal to pyloric antrum Bile duct 19 cut at 1ite which
will avord the gallbladder and 1ts At (In ca e of low 1mplan
tation by the cystic duct the septum may be exeised Cholecystectomy may be re
quired )

C Transeet pancreas Suture higatures are placed to obtain hemastasis

D The duodenum 13 transected distal to ligament of Treitz

gastric and the right gastro-epiploic vessels are secured The mes-
ocolon s elevated The jejunum 15 1dentified and cut to provide for
its greatest mesenterie length (fig 92)

1 The proxumal jejunum 1s closed by Parher Kerr suture and withdrawn
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through the mesocolon opening to be removed en masse with the re
sected tissues The distal cut end of the lejunum 15 temporanly re
placed after covering with 1 sponge beneath the mesocolon (Thus wilj
either be brought through the mesocolon or over the nght sude of the
hepatie flexure m restorng gastromtestmal continuty } Drssection
proceeds from Jeft to night and from below upward fallowng the
portal vemn and vens ey and frecing the pancreas from its adjrcent
vessels
The margins of the pancreas are dissected bach to the first part of the
body and mn domg so the mfenior pancreatoduadenal artess and sems
are ligated Anastomotic vessels between the upper margms of the
bodv of the pancrens and the splenic vessels are higated Seetron the
pancreas and place a rubber catheter in the pancreatie duct Mattress
sutures or figure of eight sutures are placed n the body of the pancreas
to secure fiemostasis and to prohibit enzyme loss (fig 92)
The pyloroduodenum 1s freed The mass 19 mobtlized upward and
lifted across to the left side of the ncimonal area Hemostass 13 ob
tamed
The common bile duct 1s cut at the highest uscful pomt  Lhe cystic
duct and artersy are igated and cut, the gallbladder 1s removed
A hole 15 now made i the mesocolon 1n an avascular region and the
Jeyuaum (at least 18 inches) brought through 1t The open jejunum 1
anastomo-ed to the hepatic end of the common duct
Remauning pancreas ts attached to the jejunum by end to-uide ansto-
mosis
The long loop of jepunum 15 then brought over to the les er cuny ature
of the stomach w here it 1= angulated and a partial obstritction to i+
lumen produced
The entire length of the postenior gastne wall 13 then sutured to the
Jejunum
Stomach 1s eut and asprated The malgnancy 1sremoved Lhe anas
tomosis of the stomach to the jejunum 1s then compitied
Redundant jepunum 1s attached by side to-sde anastomosts below the
gastrojequnostomy 1n order to permit the Ik and panereshic e
to dran directly into the jepunum
A Babeock sump dram 1s placed
A feeding jejunostomy my be utiired
ns starting at “m abote
' m(?)“xo\‘Ri):t cngX" anastomasts may be accomplished by (nd to nd
anastomoss of the common duet 10 the yumun )
2) Jgunum may now be cut and «nd to-end anastomenrs tlone b
tween the jejunum ami stomach

-
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(3) I'nd to side jejunostomy 13 then done to complete the*Y ”” A tube
may be placed through the common duct mto the jejunum to
emerge through o separate inaiston m the common duct away from
the anastomosis

(1) The choledocho jejun 1l anastomosis 1s anchored to the hiver hilum

(9} The lesser curvature of the stomach may be closed and the spect
men removed prior to the gastroenterostomy which 13 done

along the greater curvature side

D Circumductal Lesions

Benign lcwions of the papilla and pancreas may be of sufficient extent to
warrant hmited pwereatoduodenectomy Certain doubtful lesions i the
head of the panereas those of proven malignaney in the head of the gland,
n the patient who has too prolonged anesthesia time or whose general con
ditron 1s detenorating  these require staged pro(-cdurcs or a hmited resec

tion

In such eases less than half the 1 h, extraducdenal

common bile duct and first three pomons of the duodenum may be re
moved

1 Resection of the Head and Bedy of the Pancreas

oo - ®

-

i=

-

The lateral duodenal reflections are mncised, the duodenum and head
of the panereas are mobilized to the left (fig 71)

The gastrocolic omentum 15 ligated and cut to just below the vasa
brevia

The hepatic and transyerse colon are mobilized downward

‘The stomach 1s elevated Inferior aspect of the pancreas 1s mobilized
wdent:ifying the superior mesenterc vessels and the portal vein

The middle colic artery 1s :dentified and protected

The gastrohepatic omentum 15 hgated and the fundus of stomach
placed on tenston Dissection continued 1n the gastrohepatic omentum
tonards the liver The right gastnic artery and gastroduodenal artery
are higated

The portal vem and common bile duct are exposed down to the head
of the pancreas

The stomach 1s transsected The lesser curvature 1s closed by an mner
row of chromic catgut and an outer row of interrupted silk sutures

This 13 remforced by the gastrohepatic omentum

The common bile duct 1s cut

The gallbladder 15 aspirated and a Pezzer catheter mnserted with purse
string sutures for cholecy stostomy

The pancreas 1s transsected Posterior border of the pancreas 1s freed
from the portal vemn
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M
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Fic 93 MrThops For RESTORING CONTINUITY AFTER PASCREATOULODENAL
Resrerton
\rrows indicate direction of flow
% Gastrojejunostony enteroenterostomy  choledochoy junostomy and panere
atojejuncstomy in the jejunal loop
B Tuod, hol

T ' locho)e) 3 tomy gastro
jejunostomy
€ Choledochojejuno tomy, pancreitojey RAStroyey 3
D Tanereatoduod astrojey 3 e 3 cholecyato

) &
Jejunostomy tn the intestinal loop

1 Ihefourth portion of the duodenum 1s cut and the spceimcn remoy et

m The distal half of the pancres 1s approximated to the fourth portion
of the duodenum by end to-end an stomosis The postenor duodeaal
wall 1s sewn to the postersor surface of the panercas the antenor duo-
denal wall to the antentor surface of the panereas
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A long loop of jejunum 1s brotght in front of the colon On the nfferent
portion a choledocho enterostomy 1s aecomphished using an ner rown
of mterrupted catgut and outer row of mlk sutures

The jejunum at the ste of the choledochojejunostomy 19 brought up
over the common duct to remforce the anastomosis Remnforeing
sutures attach the jejunum to the hepatie pedicle

A gastrojejunostomy 1s then done in the cfferent loop An indwelling
Abbott Rawson tube 1s brought through the anastomoss to the distal
jejunum  Gastro enterostomy 1s completed by an mner row of dis

continuous chromie eatgut and an outer row of imterrupted silk su

tures The anastomosis 13 protected by segments of gastrocolic omen

tum (fig 93)

An entero-cnterostomy 15 done between efferent and afferent loops
between the choledocho)ey omy and the gastroje) tomy using
two rows of sutures

=

o

=

=

r Penrose tube drain 15 placed near the choledochojejunostomy
2 Cir Tuctal Lesion O 1ng 1n the Duodenal Wall
Tolypoid or ulcerating 1 of the duod 18 not Rad

1cal excsion includes the entire duodenal vascular arcade T imited segments
of stomach pancreas and bile ducts are removed (fig 36)

Operatine procedure consists of cholecystectomy, partial gastrectomy,
total duodenectomy partial pancreatectomy, partial choledocheetomy and
re establishment of gastro and nhiary intestinal continuity by an end to-
side choledochojejunostomy and end to-side pancreaticojejunostomy (over
a catheter or o *T tube) and an end to side gastrojejunostomy, m that
order

E Pancreatoduodenectomy
1 Resection

Removal of the termmation of the common hile duct other than by local
exassion and re implantation of the ducts can be done by 81 possible varia
tions The stomach duodenum pancreas and bile ducts may each be re
moved 1 three proportions (3*—81) The possible vanations arc

a Stomach resection

(1) Prepylone
(2) Distal third
(3) Distal half or more
b Duodenum resection
(1) First second and third portions
(2) Entire duodenum
(3) Duodenum plus proximal jejunum
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¢ Pancreas resection
(1) Head (and neck),
(2) Head, nech and nght half of body,
(3) Total
d Bile ducts resection
(1) Papilla and distal common bile duet,
(2) Galibladder, common brle duct, and papulla,
3) C(]Jr)mmon hepatic and common bile duets, gallbladder and pa
pilla
Cattell and Warren describe many of these (fig 93), Orr gies theur
listorieal bachground and students of surgers are constantly deviing
other ramufications It 15 hoped, 1n evaluation of resuits, that more spe
cific descriptron than “pancreatoduodencetomy’ will be gnen n the
future It would be mnformative to mdicate, with reference to the posst
bilities above, that 1 a patient with tumor of the distal common bile
duct a(1)—b(1)—c(3)—d(2) pancreatoduodencctomy was done
Pancreatoduodencctomy for malignancy his an immediate mortabits
of less than 18 per cent Cattell and Warren report over 100 such cases
with 12 7 per cent mortaiity
Survnal time, however, does not indiente an optimistie prognosis In
38 cases of carcinoma of the head of the pancreas (Lahey) one survived
siv years and one for five yean
In carcinoma of the papilla, however, at least 20 per cent of patients
may survive for more than five years Carcinoma of the distal common
bile duct averages a one year surinal Carcinoma of the duodenum aver
ages 18 months In individunl cases, suryisal of siv or scven years without
recurrence have been reported
Surgieal mortality for remosal of ¢ircinoma i the peripapiliary region
averages 12 to 15 per cent However, after five years 1t 15 not expeeted
that more than 3 per cent of patients would be ale
These statistics h1ve been improving through the years smee W lapple
Parons and Mullens first introduced a method for pancre rtoduodenal
rescetion 1935 Onginally, this was staged The prehmmary procedurt
was a cholecy stogastrostoms and a gastroenterostomy Tns was followed
by rescction of the head of the pancress and the duodenygm with mer
ston of all cut ends Another ty pe of procedure wlich YWinpple used was 8
Roux en 1 procedure using an eud to-end anstomoss between galibladder
um
ﬂng*rlxc,::;,?(l Parvons and Sherman adsocated utithzation of the wut end of
the stomach 1 anastomesis Hunt first adapted common duct an .-mmc;';
n heu of the gallbladdes beeau ¢ the common durt ligatun panmdh di

not hold
Hunt and Cattell introduced direct anastomous of the pancres and
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jepunum Denms stressed the value of a long mtestinal Joop between the
iy and gastroentcrostomies in order to prevent reflux of mtestinal
content mto the Iiver Dennts and Varco also advocated implantation of
the common duct to the long jejunal hmb Recently 1t has been suggested
that high gastnic resection be done to avosd late postoperatiye sequellae
Howncver, Justificition for both entero anastomosis and high gastrie re
<ection have not vet been fully established

2 Reconstruction

There are <cveral factors concerning reconstructive procedures which
affect optimal function Tiest 1t 15 desimble to protutut flon of chyme and
gastric content into the bile and pancretic ducts It 1s defimtely adian
tageous to have penstalsts carry all matenal caudad

Sccond the common bile duct (or hepatic duct) 13 preferred to the
gallbladder for anastomosis following pancreatoduodenectomy The prox
mmal end of the common bile duct should be used m order to avod fistula
formation Tn addition there may be low mmplantation of the eystie duet
n the common bile duet \ septum may be present at the site of anasto-
mowis There 15 no objection to leaving n the gallbladder and dowmng an
additional anastomosis between the gallbladder and the jejunal loop or
e~tablishing « cholecy stostomy

Third 1f any pancreas remams 1t should be anastomosed with available
small bowel The usefulness of the pancreatic ferments 1s undoubted In
addition p-cudocyst abscess or fistula mav appear unless the pancreato-
ntestinal continuity 1s restored

There arc at least 30 switable methods for reconsmutlon after one of
the types of gastro-duodeno-pancreato-chol (3X3X2X2)

a Stomach to jejunum *

(1) end (part or all) to proumal end
(2) end (part or all) to end (of Roux en Y)
(3) end (part or all) to side (of loop)
b Panercas 4o jejunam
(1) duct and gland to wall (necrotizing)
(2} duct and gland to mucosa and wall (tube)
(3) gland to bowel (open)
¢ Bilary tract to jejunum
(1) common duct end to-end
(2) common duct end to-side
d In all caces a complementary entero-enterostoms mav be done

! 81de to side and side to end anastomoses introduce additional suture lines and
are not satisfactory

* Useful as adjunet but not d dabl
anastomoss to end or side of jeJjunum

as primary 1s gallbladd
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Reports of reconstruction could well be identsfied 1w the order of flon
and m the charwcter of the anistomosts Yor example, ‘e(1)~b{2)—~a(3)’
could be cstabhished followmg resection for tumor of the ¢ommon bl
duct In this ease an additional note could sdentify the pre ence of an
entero-anastomosis 1 the route as follons “e(1) LI h{2) +3)

Some method for sumple dentification 13 needed m order to ovaluate
vanous methods for reconstruetion

F Palliative Procedures

Radical resection for lestons of the common Inle duct weluding, the
papilla 1s not alwavs mdieated nor feasble In many cases when there 1
doubt concerming pre ence of malignaney 1t 15 preferred 1o by piss the
obstruction In others just as 1t appears that & radial exesion coukd
have been done, either an evcessie fivation to the mesenterte vesels 1s
observed or the patient’s condition under anesthestr detertorates and o
palliative procedure 15 elected 11fe can be prolonged, digestnne and othor
symptoms rehieved by pallitne procedures

There are three obstructing mechanisms to be relieved Tirst, the bl
tract <ccond, the pancreatic duct and, third, the mtestmal triet Aceond
ingly adequite palhition for an unresectable lesion at the pamila should
nclude gastrojejunostomy, chotecssto (or choledocho-) j¢junostoms and
panereatic duet Jejunostomy

1 Decompression

Certamn drawage procedures are often hecessars sme the pabent's
condition may not permit escn a “by pass’ procedure The ¢ mcude

a Hepiticostomy (ntrahepatic duct dramage)

b Choledochostomy (includes also all extrahepttie ducts)

¢ Pancreatic duct drainnge

The wmsertion of a catheter or ¢ T” tube 15 advantageous Tutubation 13
an excellent guide m returimny to the ares

2 Pancreatic Duct-Jeyunostomy

a Side to-side
& End of-duct to side of jejunum
¢ End of-duct to end of jqjunum
Sede of-duct to end of jepunum
(llhc“;zncrc-nm duct m'n_)) l{u, dilated by obstruction at the head of ﬂnl
pancreas or m the papila Jt can often b palpated The duet 19 exponed
by meision mto the gland after sepacation of the gastrocohie ot ntuflh
Ordmardy 2 side to-ade pancreatic duct gejunal anastomess mnl %
constructed Thus should be supplemented by an entero-entereetomy b
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tween the affcrent and effercnt imbs In some cases the duct cannot be
identificd or has been damaged In such caves the gland 19 cut and the body
anastomosed to o defunctionalized himb or loop of jejunum The head
end of the gland may be oversewn

3 Gastro enterostomy

Duodenal obstruction 1s very common m the late stages of peripapillary
malignaney  Additional manipulations mn the descending hmb of the
duodenum at operation may preeipitate pyloroducdenal obstruction
Accordingly 1f any by pass procedure 13 attempted such as will relieve
hepatic obstruction supplementary relief of impending or actual pyloro-
duodenal obstruetion should also be done  An antecohie or retrocolic loop
of jejunum 13 anastomosed to the greater curvature Should pancreatie
duct jejunal anastomosts also be done the latter 13 placed 1n the distal
efferent loop of the gastrojejunostomy

{ Dihary Duct By pass (Fig 90)

a Choleey stogastrostomy
b Cholecy stoduodenostomy
e Cholecystojejunostomy
d Choledochal anastomoses
In the presence of a distended gallbladder when diagnosis 1s not cer
tam or when the pnmary lewon has widely metastasized anastomosis
between the gallbladder and the mtestinal tract may be done This 1s a
suitable procedure provided that the cystic duct 1s patent and 1its implan
tation 1 high and that the gallbladder fundus and ntestinal loop can each
be mobthzed to avoid tension
a Cholecy stogastrostomy
(1) The galibladder peritoneum 1s mersed to mobibze 1t from the
hepatie bed
(2) The gallbladder 1s asprrated through an ineision on the fundus
which 1s selected for use as an anastomotic stoma Oceasionally
the anterior wall or the lesser curvature of the stomach will be
anatomieally adjacent to the distended galibladder
(3) Procedure 13 as mn the usual side to side ntestinal anastomosis
However the opening m the galibladder should be larger than
that m the stomach In addition the anastomosis should havetwo
Tous of interrupted non absorbable sutures
b Cholecy stoduodenotomy
(1) When a duodenotomy has been done for extirpation of the papilla
this duodenotomy opening may be utihzed for anastomos:s to the
galibladder
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(2) The choleeystic-duodenal anastomosts 18 accomphished by two
rows of interrupted non absorbable suturcs The gallbladder, as
1t decompresses tends to shrink anay from the duodenum and
also tends to close the anastomotic stoma It may aleo partially
occlude the duodenal htmen (Use of the mterrupted suture tonds
to mauntun the patency of the stoma )

(3) The cholecvstoduodena! anastomows 1s made more secure iy
attaching the lateral duodenal pentoneat reflection to the gall
bladder peritoneum In addition, a complementary gestroenter
ostomy may be done

Cholecystojejunostomy  Use of cholecy stojejunostomy 1s ferable if

the stomach 1s anatomically unswtable, 1f the mesocolon and omen

tum are not too fatty and if the jejunum 13 convementhy avmlable

Lither 2 defunctionalized foop or & imb may be used Interrupted

non absorbable sutures are wsed If the Joop of jeyunum 1 used, s

complementary enterowastomosis 1s usually done This prevends

fanking of the joyunal loop by shrinkage and displacement when the
ditended galtbladder has heen ducompressed

Chaledochogastrostomy, choledochoduodenostomy and choledocho-

jejunostomy (Joop or imb)

W hen junction of cystie and common ducts cannot be wdentified or of 1t
15 scen that the eystic duet 1s mplanted low on the extradundenal hile
duct or if the obstrueting leston 1s close to the evstie duct, an anastomoss
between the gallbladder and mtestinal tract will function mndequately
and only for n brief period

Accordingly, # suttable part of the common bife or hepatie duct 15 ¢
lected for anastomosis In some eascs the duodenyl foop 15 tmmediateh
adjarent or has been mebilized by metsion of the Jateral peritonesl attach
ments
The usual ade to-ade anastomosis 15 done However, duct anistommes
to stemach er duodenum 1s not as useful in malignancy #s st 15 m patints
with stricture or fistula  iccordmgly, a defuntionalized loop or hmb of
yejunum may be brought fo the hepatic duct for anastomoss 1he lunb x;
preferred because of the extra length it grees to reach the Iver ufum and

the resultant freedom from tension )
Duct to bowel annstomasis ma be constructed over an wdwedhng tubt

-

o
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me fhrs may b duc 1o Joss of blood volume wito the e mto dis ooled
tss ue phes or mto the mesenteries Shock may be due to punrctis or
bile penstomtss

2 Bie Purrtonstas (Chospter 1)

Among ¢ wses for pontopcritse shock are 1 sipped by vure feom the
¢ytie duet or fe thage from an unobscsved weessory duct, putnularh m
the gatlbindder bed The (feet of spiit e of bule durmg operition st egh
mble Howover uncontrolled contmued lethage of bile miriperitancatls
ay be fatal Bl fethage should be cantrallcd by hgatme pschmy, and
drunage of 1t does not subude Withm 24 hours

3 Duet Obstruchion

Dufferentin dngnosis of obotructive juwmdie followmy, by trict
surgery e ts among (1) orpune disease or cakoab i the common duet
(b) trinma to the cammon duct mehwding partial or cneumforcntid gy
ture, (1) humolisn (d) cholwngiolitss or hepants and () cdoms, s
or hyperemm which mdiees transient obstruction 1t the papifly or m the
eamman bile duct

Reoperition to rchove continuing, nereasing soters 1s not ueent it
men trhe ten days to establich o positive diagnosis or to dr termane that 4
bnign or milymmatory proce s nlone s present

Retef of duet ob traction 14 requued to decompress the lner Mum
tenwee of a route for bile mto the mtestinal trct 13 ot o smpertnt as
the rchief of obstruction Trce flow of bile v mumfest In subsdence of
brhrubmamit and by the ippearance of brle w the frece of wrolbidin i th
stool and urine and the disppe e of bile from the urine Wt ¢
shauld ocesr with rchef of obstruction If not, the patsent may finve 1 dipe
of whoht as ociated sith hepatie fmlure to produce bile (iapters T and
)

{ Ieus and Intestinal Obstruction

Incspart mampulition  techmend meffiereney comedont qmunlm!umi,
pro exrsting adhesions leakage of bile or othor ensyvmes reflen e "M;'xn:l
timuls ~nd postancsthes effects may pougurdte an deus of wte b
obstruction

3 wtric distention o Lups duc to the pyloroduoden i mungut |twl;\“ l”hl::
~ mamfest by rpcated vomstiy, of brown flund s soessted wath & o
dor nal and subx ostal pressure and distention Gasten ditat thon ;;! o
murlooked It 1+ an unportant cw e of Iiter evg certion us \:« e
electroly te smbalince Correetion 1s accomplt hod by a3 opaetrn '
usmg contnuos or e rmiftent suetion
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Tamilure to coreet the distention by use of the nwegastine tube and
continumg evidenee of bowel obstruetion may require decompression by a
long, wtestml tube (Cwitor, Hares or Millar Abbott) Operation to re
lLieve obstructton to the bowel s oce romilly mdicated

1 oltowmng, cholees stojgunostomy reoperition my be required to ostab
Ish 2 complementary enterocntcrostomy  Pylore obstruction may re
quire gastrocntcrostoms Other indications for rcoparition i the presence
of intc tml obstruction are mdnadual problems

B Tuer Bopwy

Vaammation of Ine tissue 1y yery 1 uable to supplemont other labora
tomy methods for v duation of hepatic function VMcroscopie reeopmtion
of armon mabign ey and hepatitis may solve the problem of jaundice
It 1~ cssentral that prothrombim bleeding, and dlotting timcs be normal and
tht blood be av nlable for transfusion

The Iver muss 15 outlined by physical cvimination ur by radiography
Lhe patient 15 ginven adequite edation Biopsy may be obt uned directly
by Silverman needle {fig 94) aspiration or through the pentoneoscopy

The pitient remauns i bed for 8 to 24 hours after the procedure The
fonger mterval 15 used of localized tenderness or ngidity are associated
with rchound phenomenz  IThece mdicate peritoneal arntition  posaibly
due ta leakage of hlood or bile \o senous sequelae ~uch as pertonmtis
thrombosis atelectasis, pneumonitis or pneumothorax haye been obweryed
following, iver biopsy Bleeding has been the only major problem

C Infection
1 General

Tdentifieation of chioloi battenn 13 essentiab m therapy of micchon
The use of an antibiotic 15 selected on the baws of <pecific wensitnties
Caution 1 necessary  howcver in placing complete reliance on a sngle
laboratory report Oceastonally an w1220 sensitinaty may not be deman
strated 1n the Petn dich

CGeneral management of patients vho have 1ifection following bile duct
surgery 1s as follows

2 Sulfonamides

(1) bacillary infections of urmary tract—1 gm evcry 4 hours (Can
trisin)

(2) chronic baallary brouchopulmonary mlections—1 gm every 3
hours (Gantriain)

(3) ntestinal tract mfection (or prior to sccond Stage of pancreato
duodenec tomy, ) Sulfasucerdine Sulfathaladine 2gm 4 tmesdaly
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Pentellin—600 000 umts proc une pomallin Goantramusealarly daly
e Aurcomyan Comimyan and Achromy cn —mas be used interchange
ablh—025t0 0 »pm rery 6 to 8 hours

Chtormphenicol—0 > gm evers 3 hours until tomper iture 18 normal
then evers b hours orally

Polymvan B—50 to 100 my, mtrunuscularly 3 times duly

En thromyvan—0 2> to 0 5 gm (very 4 hours (oral or mtramuscular)
Baatracn—2) 000 umts every 6 hours fisst day than 3 tumes daily
mtemuscularly

Streptomyvem and Dibvdrostreptomyan-—» to 15 gm every 24
hours

P

2 Subdmphr matic A\bscoss

Con~ ryvative managoment with intibiotics 1s vahd exeept where consta
{utional and I ahizing svmptoms indieate the present of (undramed) pus
under pressure In an cmpyema of the gallbladder or severe cholangitis an
effective concentration of the intihiotic innot ustally gam aecess to the
mvolved arca becan e of cuculous obstruetion (Zaslow) Under such
conditions operitive dramage 5 the last procedure which 15 required

Postoperitine abseess mav occur 1 an nadequatels dramed <ubdia
phragmatic space

Surgical approach to the nght anterior <pace may be through 2 mu e
<phtting meiston bddow and parallel to the vostal margin Inersion 15 carried
to the penitoneum which 15 mobihzed upward to reach the abscess Dramn
age 15 established through musele planes to avod gross cont imination of
penttoneal and thoracic cavities

Ochsner and others have descnbed an approach to the nght posterior
superior and nferior spaces through the bed of the resected twelfth nb
Blunt dissection scparates pleural and peritoneal membrines until the
subphrcnic space 1s entered The ab ecss 16 usually adherent to the panetal
pentoneum  For the other subdiaphragmatie spaces antenor extrapen
toneal approaches are switable

W hen bihary tract abscess has rupturcd throu;,h the diaphragm and has
established & biliary pleural or bihary t leural fistula d. alone
may be msufficzent In such mstances persistence of the abwcess may be
due to co-existent biliary tract disabihity such as from a cholangitis In
this type of case choledochostomy with provision made for adequate

bife flow through the normal ductal system 13 e« ential to permanent re
lef (Hewlett)

D Portal YVean Complications

Smce the portal vemn 15 adjacent and posteromedal to thy, comman bile
duet 1t may be injured during operative procedures m ol ing the biliary
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In defimtrve therapy to certan pancreatie cvsts adequate dranage of the
pancreatic duct through the papilla 1s essentral (Doubilet)

The patient with pancreatic caleult or calemosts does has e dicabulits from
pam In most eases the discomfort 1s not enough to substantiate the rik
of total panereatectory  Drannge of the duct and the panercas 15 more
suttable This may fully reliese symptoms

1 Pancreatolithotomn
a Transpepillary Intbation of the Normal Pancrcatic Ducl 1s Difficull

The escape of & small amount of pancreatie juce will sdentifs the ortfice
1f the pancreatic duct onfice 15 1dentified, then meision throngh the medial
aspect of the papilla will overcome sphincter actnity surrounding the
purereatie duct The duct s then mntubated with a rubber eatheter or
pohvethylene tube The citheter may be passed through « duodenotomy if
a side opeming 1> made to permit pancreatic puce to enter the duodenum
Otherwice the tube 15 sewn into place with fine silk and drams mto the
duodenum  After the hnot has digested normal smtestinl penstal 15 will
remote the tube from the panereatic duct to be passed with the fecal
current

It 15 possible to combine transpapillary drinage of the pancreatic duct
with dranage of the panercas (duct gland or cvst)

Pancreatic caleult mav he removed by trauspaptllary approwch Ihe
pancreatic duct should then be mjected with radio-opague medm for
radiologre visushzation Residual caleuh should be removed or provion
made for improsved flow to the prnereatic enzymes

Transpapillary exposure of the pancreatic duct 1s al o done at the time
of excision of the papsia (chapters 12 and 13) Tn dowy, this an mtemal
strut, such as an ureteral catheter 35 valuable and frequent!y ewwntil
\fidway betneen sphineterotomy nnd resection of the papiiis of Vater 13
the procedure of wedge or segmental excision of the papitia 1 his 18 acvom
plished by removing o portion of the medial aspect of the papiifa su order
to establish unhindered flow from the pancreas

b Pancreatolithotomy or Drawnage of the Pancrealic Duct Is More Commonly
{ttempled wn the Body or Tavl of the Gland

Tn deling with benugn disease of the pancreatic duets and ghands w\orx;
alternative procedures are asadable 1) Simple remoral of ctenlt n;ﬂ
dramage of the duct by mtubation 2) Anastomons of the duct ton l'II"
functionahzed loop or hmb of small mtestine 3) Re ection of the prln;un
or di ta) pancreas with anastomosrs of remamning segmoents io u',;m;
tronahized loop or Iimb of howel 4) Amy of the preeeding plus establi It
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ment of adeguate flow through the papiiary portion of the pancrentic duct
by means of approich through duedenotomy

Annstomosts of the dilated panereatic duct to the jejunum 15 alzo mdr
cated as paliative therapy to relieve obstruction due to unresectable
malignanes at the papilla Approach to the pancreatic duet mn the body of
the pancreas 13 usualhy accomphished dunng the exploratory and mobihzing
phases of attempted pancreitoduodencctomy  Should the reection be
abandoned 1t 1s not difficult to apply an available jejunal loop to the
panereatic duet Otherwice meision of the gastrocolic omentum with separt
tion of the stomach and colon and with parteular care regarding, pro-
tection to the middle colic ves els will expose the body of the panereas

¢ Pancreatic Duct Dratnage in Some Cases Can Be I ffected N car the Splene
Pedicle by Volburzalion of the Gastrocolic Omentum on the Left

The pancreatic duct 18 very small at the tail of the gland It 1« howeser
feasible to establish tube dranage or intestinal anastomosis between duct
and bowel ustng the transerted tail of the pancreas

Cnudal pancreatostomy 1s a feastble palliative procedure when the pan
creatic duct 1s greatly dilated beeause of eileulr It 1s made more effectnie
by transpapillary dramage of the pancreatie duct Only rarely are both
caudal and transpapillary methods of duct pancreatostomy indicated
simultancously

2 Pancreatostomy

Suppuration and neeros1s n a pancreatie abscess may reach huge propor
tions Pancreatic enzymes can convert an abscess to a pscudo(')st Drain
age of a large collection can relieve symptoms and may halt progress of
the disease In the majonity of cases however the drammage tract becomes
a permanent fistula Useful drainage for the head of the gland 1s obtamed
by nght lateral approach Antenior transabdomunal dramage 1s used for
the body and tail of the gland Left retropentoneal dramage (12th rib bed)
similar to dranage for subdiaphragmatic abseess 1s utilized for posterior
ecllections Beeause of the frequency of fistulation dramage or marsupialt
zation proced are dered a prel y to later defimtive therapy

a Right Lateral Approach to the Head of the Gland Is Vuch the Same as
Approach for Mobaly ation of the Duodenal Loop (hocher)

In such cases the foramen of W inslow 13 usually oceluded by adhesions
and exudate Mobilization of the duodenum may be difficult and hazardous
\ecrotic suppurative and caleified masses may be scooped from an abscess
behind the duodenum and stomach Drainage 1s mamtamed by a sump
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drain Secondary therapy to papitla bile ducts or other areas depends
upon associated disease

b Anlerior Drawnage for Pancreatic Collections tluays Appears to Be Fasy
Since the Fhud Collection Gues the Impression of Beng Subculancous

However, any needle wsprration 15 contramdieated Iither the stomach
or the colon 1s nearly always betwecn the panereatie abseess or eyt and
the abdominal wall Anterior dramage 1s accomphshed by mobibizing the
stomach (upward or downuard) depending upon 1ts position relatise to
the collection Incision m the gastrocolic or gastrohepatic omentum
necessary

¢ Postersor pproach to a Pancreatic bscess Is through the Bed of the
Left 12th Rab Just as If It 3 ere Subdraphragmatic {bscess W hich Indeed
It Is
Dramnage by thys route 1s desirable since perstone 1l contamination nsuah
15 not present and through thus approach 1s difficult to produce

3 Pancreatic Cyst«
Surgical treatment is preferentially mdicated i pancrestie ¢ysts Con
sertative management usually results sn death from cachova or spontt
neous rupture of the ¢yst Lxcision 1s the ideal method of treatment Un
fortunately 1t 1s feasible only 1n approvimately 23 per cent of the erees
By drammng the cyst mnto the digestive tract, fluuds elcetrolytes and
enzymes contained i the 3 stic cavity are reabsorbed and the shin evcont
tron of external dramage 1> obviated Pancreatie ¢ysts ewn be anastomoned
to stomach, jejunum or galiblndder
Approich to the cyst may be transgastoc (Jurasz)  When 1 pstutory
1s intimately bound by adhestons to the postenior gistric wall, transgastne
drasmage can be established through a simple opening of the ates adherent
to the stomach without performing 2 two laver anastomonts A stomsi at
least 4 ta 2 cm 1n length 15 peeded to msure adequste dramage, espeonlls
I cases of pscudoessts where the lack of an cpithelial hnmg favors pre
mature obliteration of the stoma )
Anastomosis of a jejtinal loop to the evst can be achteved either neior
mg to the princples of the usual gastroenterostomy or by addimg a g )lnnoi
Jejunal anastomoss to the cystogejuncstomy Winn o de functiont «lm
fimb 1= ueed this 1 ysually brought through the trinmdre mesocalon
The peoudocyst which follows pancreatic neeross of m{hmmm;m ::,r
which 15 wssoctated nith biar tiact dicase 15 not te be confused wath
the maligrant c¢vst or the tmumatic desclopmental or pim m‘: :;l:‘:
Derelopmental and traumatie ey ots m 68 respond to the ame proes
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used 1 treatment of the p eudocyst Malignant and parasitic eysts how
ever are best exered or adequately marsupialized without intrapenitoneal
or ntestintl contact

G Cssts of the Biliary Tract

{hnlcdochus cysts of congemtal ongin are rare The treatment of the
eyt in the absence of jwndice 19 anastomosis to the adjacent duodenum
or to a physiologically wolated loop or limb of jejunum (Shallow) Appro-
prate therpy of the obstruetive jaundice 15 indieated 1f the anastomosis
fals to relies e this Cholangiography 15 valuable

H Annular Pancreas and Pancreatic Heterotopin

Annular panercas 1s 1 bemgn condition Reseetion mancuvers are too
great o nish for ats relief In such eases duodenoduodenostomy gastro-
duodenostomy or gastrojejunostomy are indicated Should jaundice be
pre ent an appropriate biiary by pass may be established

Pancreatic heterotopia oceurs in the stomach bowel gallbladder bile
ducts duodenum and «pleen i addition to other very rare sites Its recogm:
tion depends upon suspicion and upon frozen <ection examination It 13
most often mustahen for malignaney When recogmzed no therapy 1s
required Areas which may become inflamed m strategie locations such as
mn the common or ¢y stic duets mayv produce alarming symptoms

I Duodenal Diverticuln

Sinee two thirds of duodenal diverticula oceur i the duodenal hiatus for
the papilla of Vater 1s not unexpected that the papilla on occasion may
empty directly mto a dinerticulum In addition the presence of a pen
papillary diverticulum may complicate duodenotomy and sphmctemmm)

Simce there 15 usually no patt symptom complex a d
dunerticulum may well be an unexpected and confusing cause for the post
cholecystectomy syndrome It may obstruct the bile or pancreatic ducts
or the duodenum There may be mflammatory neoplastic or hemorrhagic
changes within the div erticulum

The fecal current 1s hquid m the duodenum Therefore Ferguson (1947)
recommended mversion of the diverticulum as an extremely satisfactory
maneuver In other cases the diverticulum s excised and the defect 15 closed
m layers Closure 1s often very difficult after exeision of the diverticulum
because of the many blood vessels entering the duodenal wall at the loca
tion of the sac s nech

Although radical panereatoduodenectomy has been reported being done
for diverticulosss of the duodenum such procedure usually was done be
cause of a mistaken diagnosis of mahignancy
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Surgueal repair of the penpapillary diertienlum requures mobihization of
the duodenal loop and mtubation of the bile duct (MacLean)

J Duodenal Stump

Biliary tract surgers may be required subsequent to gastrectomy The
duodenal stump, after mobilization, may be utilized for anastomosts with
the hepatic duct The anastomosis should be anchored with non ab orbable
suture to or through the Iiver i order to as oud tension

K Denervation Procedures

Certam ndnduals, particularly those who have symptoms followmg
cholecystectomy, may have spastic or atontc dyshimesia Different char
actensties are due to physiologic mechamsm within the bile ducts and are
activated by many  trigger pomnts” (chapter 15)

Analysis of results after nght splanchmcectomy, bilateral splanch
mcectomy (subabdommal and complete} and thoraconbdommil sympa
thectomy are very confusing

If relief of chrome pun and digestive disabibity 15 obtamed following
paravertebral block (chapter 10), equally good results may follow splanch
niceetomy Smmilarly bilary tract symptoms which are rclieved by vagu
bloching agents may also be rehieved by vagotomy

Gnmson deseribes a celiae ganglionectomy which can be done through a
nght upper abdominal masion 1he ganght on the nght are (yposed
through the gastrohepatic omentum, are mobihized to the night and exa ed
On the left 1t 15 necessary to mese the base of the transyerse me ocolon
to the left of the duodenal jejunal junction, dissecting above the left renal
vesn 1 the retropentoneal space Branches to the adrenal arc u ually
severed by this procedure

Celtac ganglionectomy has been vanously recommended as most oflt
cient 1n abolishing abniormal spasm at the papilla of Vater It nould sppear
to be less mutiting and more efficent than thoraci splinchnicectomy
and thoreie sympathectom)y .

Unfortunately these denervation procedures do not appls solels to the
bibary tract Other mtestinal mnervation 18 also altered Tocal dmennq
tron of the bile duets cannot be fully satisfactory by reacon of the numerou

ve plexuses wlhich accompany all vessels
"c;’cp(r:c ulcer perforation orp FC\’ch pancreatic neerosts have been ””]Dinﬁol
as occurring following both splanchnicectomy and vagectomy ‘I(;(
had nat been recogmzed 1 the absence of afferent pun or mmllhr xm{l: -

Splanchmeeetomy sy mpathectomy and vageetomy a]-houhd ml): g
complished at the time of primary operation on the bihary duc
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should be adequate study  consultation and evalustion avatlable prior to
clecting & deneryation procedure as defimtn e therapy
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Tarly smhulrtion prevents many gouto urmary  peripherd vaseular and
pulmonary sequictne T sen o pitients whose my ocardinl reserv ¢ 18 ade
quate activity 1s valuable Al patients move all hnbs and jomts several
times duly under mediat obseration Particular attention 14 doyoted ta
sperific r preatons mosements of the nght fower <hest An atdominal
bnder 1 hodpful provided that 1t docs not restriet costal exeurvions

Orl and hn podermic analge 18 essentind to comfort

Oxygen by «atheter or tent i« grven o amy patient who has a doubtful
or deficient myocardiil roserve until blood prossure and pulse rate have
poritively stolnbzed  Shotdd hagh concentrations of osygen discournge
adequtte respiratons mosements it may be di continued

Antibiotics arc not essentnt o paticats wha de not hmve mfection
Benefit detived in ont patient shach prevents the occurrence of a naso
phanngtis i more than off<et by the enous after effects of hyper-enst
tivity to an antibietic Should one be required by virtue of an actne
cholerystitis or phicintis or heetise gastromtestinal flora are to be ds
eouraged a broad wpectrum antibiotic should be <elected for u e preapcra
tihely The orgaut ms which arc encountered as1n empiema or cholangitys
<hould b identafied 11 garding «ensitis thies to antibioties

Removal of drams and sutures 1s the personal prerogative of the operat
mg surgeon The patient may he diseharged to his home when he is able to
care for hus peronal requancments 1w the bathroom when he can fecd him
self and can walk short distances Prolonged howpitalization should not be
required cxeent for complieated problems

When di charged the patient 15 given five mstrtic tions
Hatr can be <hampooed Sponge bath 15 taken until wcisional area
1 elenn Tub or shower (preferred) may be then tahen provided
someone assnts patient i and out of tub to avod acudental fdls
The patient wcars an abdomaal {elastic) support f a large overhang
15 present oraf there bo an elsional weakness Garment wsually 18
not required after siv weeks
Patient 1s permstted to nde m o car and to wath mnereasing distances
Stairs may be cimbed but onc fight at n time and the patieut rests
between ascent and descent The patient 1 ustructed to nap several
times daily There s to be no push pull or hit done agamst resistance
For several months chocolate spies cabbage beans exce ane fat
and butter are avorded Small amounts of butter and olecraarpreine
are used to wncrease palatatulity of food Restrseted joods mav be
started gradually when the paticnt 1s fully recavered
The patient 15 instructed to report to s physicin and follow his
physiclan s regimen A date 1s given for follow up exarmunation i s1x
manths

XY
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B Emergencies during the Postoperatue Periad
1 Swrgre} Problems

Early reoperation has been discussed (chapter 14) with reference to
hemorrhage, peritomtis, mereasing jaundice and mtcstsnal obstructson

Hemorrhage requires adequate blood replacement, <cdation and pre
vention of anova Careful observation of the blood pressure, pul e rate
hemoglobin and red blood cell levels are collateral e idence to the evtent
of bleeding Increasing abdomuinal distention hematemesis and pallor,
thirst and apprehenston are sy stemc signs of contimuing uneontrolled blood
loss When these appear within four to six hours of surgery and do not
abate subsequent to blood transf; peration 15 frequently requiced
Admuustration of vitamin I ntravenously (indteated for hy poprothrom
bmemua), ascorbie acid (for specific deficzency) and tolurdine blue or pro-
tamine (as non specific agents) ocassionally have bren efficacions sn con
trolling Inver bed oozmg which 1s a frequent eause for postcholecy stectomy
bleeding Intravenous albumen and fibrinogen are indicated sn certan
hleeding states Increased portil hypcrtension may follow bihany tract
procedures and can angment pastromiesims) bleeding

After 36 to 72 hours hile dramnage may follow simple cholecy stectoms
There may be additional leahage around an indwelhng *“T * drain or tube
m the patient who has had a choledochostomy Orcasionally, thus v ac
compamed by 1ncreasing abdommal distention and high fever and the
pattent becomes lethargie Aushed and perhaps erational Increse m bile
drunage may indicate that a duct ligature has shpped, that an anomatous
duct has been eut or there 1s some unforesecn intracholedochal abnormahity
1 nlcss sy mptoms of perttomtis subside wathin 18 to 24 hours morc sdequate
external dranage of bile s required Should the patient™s conthition per
mit defimtn e repair or reviston 1s done A Iife fistula 1s not fata} perse

Icterus may appear following any opcration on the bile duets Although
duet obstruction 13 an obyious canse other factors may be present Cane
ful differentiation among hemoly tie, traumatie and orgaue causesmay take
everal days Repeited examination of urme, stool and blood for bibrubun
and urobihinogen levels 1s ex enttal Increasing birubinemin and alment
wrobilinura are evidence of orgame obstruction Antispismoics rueh “;
strites o papaterme may b guien and magnesum «tfate m(mdu:ﬁ
mto the duodenum Unless bile flow appears m the mte tinal fract within
ceverd) dass an organic or traumatic ause far tnle duct clntnu:lz:
probably esista and 1t relief 13 indieated Drannge of the nfe duets a aml
mav be done Should the patient’s condstron permut, definttine rope &
reconstructton mas he mdicated (chapter 12) 1 h1s 33 ot urgent dtant

fleus grstrie diatation and Intestimal obstruction e be impa
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problems It mav be necessary 1o establish an enternenterostomy between
toops of au cnterocholeey stastomy  to rediesve an wternal herma through a
defect m the mesocolon of to relies ¢ obstructson due to the rapid formation
of intrapenitancal adhesions

Other mdieatsons for urgent reoperntion do not particularly appertam to
the biliars tract T hese inelude higation of femoral veins i selceted patients
with phiebothrombous and emergeney tracheotomy m pabients with re
spimton obstruction or weflictency

2 Medieal Problems

Ateleetasis 1s most common n the postoperatie patient Lncouragement
of full re<prratars movements and an adequate cough will prevent this to
o great degree Sharp sfaps on the back at the level of the third or fourth
thoracic vertebme may waugurate an effective congh  Aspiration with a
catheter or through the bronchoscope may be required Potassium sodide
therapy or medicated steam mhalations (using croup tent} are valuable
m pssisting expectoration of sputum

Respratory depression mey be due to wiosynerasy b perseasitnaty o
overdosape of drugs In respiratory depression secondary to barbiturates
pierotoxin or Metrazal are carcfully admmstered Tihewt e N\allne 1s
used to counteract unwelecome effects of opates

Antibioties for prophylaxss aganst respiratory mfections i cases of
re prratory depression are indicated  As a result many patients develop
mmediate or delayed reaction to them Small doses of epinephnne ade
quate dosage with ammnophy line use of the antibistanunes and oceasional
admmistration of Corti.one or Corticotropm nall usually rehese an acute
state of hypersensitiv ity The usciulness of adrenal cortical extract has not
been suffiently emphasized However 1t should be powted out that
Cortycone and Corticotropm tend to retan salt and water (increasing
edema and asaites) and may also be resy ble for the devel of
portal or splemic vein thrombosts Particular attention 19 necessary to
protubit adrenal cortical deficency winch may occur (and be fatal) 1n
patients who had previously bheen given courses of therapy with Cortisone
or ACTH Use of cortisone in adequate dosage 13 required both pre and
postoperatiyly

When and of phlchothrombosis develops conservatn e measures are best
Supportive bandages rest with sclective netivity and ntermuscular tryp
< (parcnzyme) are used Anti ongul ints are not contraimndicated even as
carly as three days postoperatinely It 18 suggested however that hepann
admmstration b very cautious

Congestne heart failure and coronary occlusion require 8y mptomatic
therapy Wath o faihng myocardwm  digitalis and mereunals are used
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Quindme  procune smide and Mecholy) are mdieated m treatment of
varous arrhy thmas

Anurma may appear postoperatnely as & mimfestation of prolonged
hy potenston, as <econdars to an meompatible blood transfusion and from
ather ciuses Management (chapter 6) depends upon replacement of fAuwl
and blood dehests without o erdording hepatie, eardiie or ranal funetion

Hyperpsreua may oucur as a starthng deselopment i the pitbent who
has been jaundiced or emaciated Luter cell gly cogen 1 depleted and anova
Is superimposed upon falure of normal hepatic and ren d mechant ms
Theornies concermng 1ts cause relate to speis sceondan to anaerobn
fection of the Incer, eflect on the mid brain and <pecific fardure of a therme
regulating encyme produced by the Iiver Its appeirance 1s not always of
bad proguiosts It may be relieved following adequate admuustration of
glucose blood and protem antibioties and «cdition An eleg tricalls ngu
iated coolimg blanket 15 valuable, 1 e ‘Thermonte machme

C Dhvaluation of the Bile Ducts Postoperntinely

The state of the common bile duet oftcr choludochostomy s ey alinted
m several ways Dist, the chimeal couree 15 obserted after the external
hmb of the “T”" tube has been clumped Second the duet 15 studied by
cholangiogram  Third, messurements are made of mtricholedochsl pres
surts and tvolumes meludig, a study of the response to added me rsured
flmdt
There are defeets i each of these methods The best upon which we
rely greath 1s the cholangrogram Howayer 1n some mstances the radiolo-
giet may not be able to give an unguahiied opmion witheut repeatug the
studs Even then the conclusion may be doubtinl In such mstantes and
m fict m all cases 1t 15 desirable to employ ehmerl tests to confirm awd
1o supplement the cholanmogram

Postoperatively the dady volume of Iile dramage from the # T ' tubc s
rcavured A5 this deereases to Jss than 250 e, wwalls alter the ith
dy the evternal imb of the “T” tube 15 clamped for merewsmg pesiords
At the end of one of these periods & thrce was stoprock 1 attached to the
evternal openmng of the ‘1 " tube A 20 ce syringe and 2 water manometer
ase aloo attached ta the stopeoch

Pressurc 1n the common duet 18 measured by re g the flnd fved
the manemeter The contents of the ditet are aspmated Nosraal salme
<olution or ) per cent procame hy drochionde 14 then tugected mto the dust
T walls from 10 to 30 cc of flud 19 1mjected durng three to five mmuh“w
Afeasutrements ave recorded at the toneluson of the wyction or at ‘i‘:
first sign of abdommnal dicomfort Prewure feveds are observed for ?\ ;m
ton muttes or until the reading 19 zero depending upon the rate of ¢
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empty g Changes i pre<sure and volume of the alary tract arc recorded
Ihe impression gamed coneerming the duct 13 charted as  patent  “par
tdly obstructed’ or  completely obstructed  or an individual deseription
1 gen

‘The rewidual volume of the postoperative common ile duet 1s normally
510 6 cc Ihis varics becanse of varable base hine factors such as food
stimult state of duodenal tonus yvolume content of the duodcnum mtra
pentoneal presatre and the patient s state of nund Residual volume greater
than 12 ce 15 usuallv as ociated with rome degree of obstruetion at the
ternunatton of the common bile duct

The normal prossure in the common btle duct duning the resting state
may range up to 7 «m of water \When pressure 15 inereased over 10 em
ob triction of «ome charwcter to tnle flow 13 present

s flund s amgected into the duct there 45 a rise i preseure until 1o to
18 em of water pressure 1s present after the injection of 10 to 1o ce of
flud At this level there may be moderate divcomfort and a sense of
abdominal fullness 1hs 1s relieved spontancously as the mntracholedochal
pressure 14 deeren ed

The duet normally ¢mpties 1ts contents mto the duodenum at a rate of
2to o ce per minute

In patients with eholedocholithiasis four pictures may be scen
If the life hastory of the stone 18 short the common duct volume 1s
less than 15 ee although the maximal pressure may rise to 2o to 30
em This duet empties slowly or may not empty
When the common duet stone has existed for many months the
volume of the duet 15 usually over 15 ee whereas the maximal intra
choledochal pressure may be less than 20 to 25 em This duct empties
slowh and panfully
The duet which once contained a calculus has a yolume greater than
10 to 15 ce with a pressure lower than 10 to 12 em This duct empties
very raprdly (10 to 11 cc per minute)

A retained stone i the hepatic duets may not present any <bnor
malities on pressure volume study

In patients who have edema of the papilla redundant mucosa or spasm
of the papilla after passage of probes and dilators at operation and in some
patients with pancreatitis a bizarre picture may be seen Pressure within
the duct may be low the rate of flow slow and the pam threshold low (10
te 12 em of water)

In patients who have been demonstrated to have reflux into the pan
creatic duct no siymficant alterations have ever been observed Only 10
ber cent of thewe have pancreatitis

In the m t of ntracholedochal pressures and 1olumes there
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are a few precautions to be obsrrved The* T tube placed poorls at opers
tron may caust rregular flow in and out of the duct The closure of the
duct around the tube may he defective, permutting leakage There mas
be a lunk m the transabdominal course of the ' T tube There mav he
a very short "I tube

The hepatic ducts’ content may vary from 3 to 5 ce and m some c150s
these ducts may not fll In an occastonal pattent the cool temperature of
the injected soluthion may provobhe duct spasm partreularhs when the
papilla already has an altered threshold of relwation

In addition the zero pomnt of the manometer must be placed at the
lexel of the common duct We plice the zero point at the middle of the
sagittal plane of the body with the patient recumbent

Pan reactions are to be evaluated with regard to distensibahits of the
common duct wall, irntatne reaction at the papilla pylorospasm and
other condstions

D Late Sequelae of Bile Duct Surger

1 Dyslunesia

Irregular emptyving of the hile ducts mav be the basis for sy mptoms
These may precede or folfow sturgical procedure concernng the bile ducts
Such hypertome and hy potonic abnermalities associated with pam flat
ulence and 1ndigestion has ¢ been wdentified as bibary dyshmesra

a Hyperionwe

The hupertonie type of biliary traet dyshinesin ss cen when the bile
passages (and gellblidder) evert a greater flind pressure than normat
when pressure wates are more frequent and when flnd absorption from
the duct 1s norma) or Jess The usual canse for mcresed mtraductal pres
stre 15 an obstruetine mechanism at the papilia In the ab ence of organ
discase or forcign substances the block to flou can be due to dyJunction
within the muscle mass at the papilla

Infection of the ductal or duodenal mucost at the papstis a caleutus or
extrmeie disease may alter normal reactisity at the papidla Thgher pres
stres withm the duct may be required to permut the sphineter to nh;x
Contiuation of the wrritation may establish & vicens cycle \\h('r('ul’l )’t
sncrensed <phmeter resstinee prolubits normal drunage of lu);- n :1(:
cotablishes further novious stimul These stymub may nwulvi m i 1{;:“1,‘ :‘
the <pluncter superfimal uleerations particularly i the duct ya y
wfections within ductal glnds dnertreul s and fistulae e

Intermttent sphincter resistance may be sdentified as  spasm ;mm
duct dilatation 1¢ mummal and if nfiary tract function 14 otherut ¢ no
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1his hypertome sphinetcr mechantsm may continue and mnerease A strie
ture will not result from abnormal actinity but follows trauma or infection

Hypertome hihary dvshinesa 1s characterized by an nereased intra
ductal pressure with or without an incrensed intraductal volume It 18
u ually seen with calculous choledochitis after passage of dilators and
sottnds and n the presenee of orgame obstruction Relief of the obstructing
mecham mos usually obtauned by sphincterotomy or papillotomy

b IHypotonic

Hypotonie biary dyshinesta depends upon the mabihity of wer gall
bladder and bile passages to provide intraduetal flud pressures sufficient
tostimulate the sphineter at the papilla to open Slow exeretion and forma
tion of bile by the Iner may be augmented by rapid absorptive rates of
fluid within the gallbladder or by a great capreity for the ducts to expand
Charactersstically  bile 1 pitients with hypotonie dyshmnesia 1s thiek and
viseid Panful epr odes occur as frequently as abnormal distention appears
Denervation procedurcs do not guarantee that distention will not oceur
but merely obviate 1ts recognition The e are indieated only under such
conditions wheremn free unobstructed and continuous flow of bile 1s guar
anteed 1n response to normal digestive stmuht The free flow of bile through
an ample condut should be present at the conclusion of any surgery
vohung the bile duet

2 Postcholecystectomy Syndrome

Trregulanties i hile duet function frequently follow cholecystectomy
they mayv have been mstigated by the same mechanisms as produced
cholecystitis and hithiasis  Cholecystectomy for chrome caleulous chole
cystitis may be expected to bning rehef of symptoms to 9a per cent of
patients When compheating or additional disease exists at the time of
cholecystectomy  full rehef of D majy not be exp d Statisties
regarding the incidence of symptoms following cholecystectomy are diffi
cult to evaluate (4 to 40 per cent)

The postcholecystectomy patient may have an occasional mneisional
discomfort rarely associated with digestne symptoms and continued m
ability to digest certan foods adequately On the other hand the patient
after cholecystectomy may be deeply jaundiced with sepsis darrhea and
Vomiting Both states are withm the postcholecystectomy syndrome

Common duct function 1n the patient who has a non functionmg gall
bladder 15 not greatly affected by cholecy stectomy since all bilhary tract
function has already been transferred to the common duct However a
gallbladder with cholelithiasis can still function as a surge chamber to re
tam and concentrate bile for digestive purpose and respond normally to
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digestnne stimuli When a functioning galibladder 1 remoyed Teadyy ¢
ment m function by the common bile duet mas be delwved In most p1
tients, within one to three weeks full and complete ass mptomatie tran port
of bile through the duct will occur In thowe paticnts who have an e
quate com erston of the common bile duct to asy mptomatte bule transpart
symptoms of dyshimnessa may appear

Failure of the common duct nd papilla to be coordimated then contues
as ‘posteholecystectomy syndrome ” Intras enous cholangio.raphy ¢+
dicated for dingnosis fchapter §)

Many other conditions hase beos wdentsfied as ths state Y alummon
reports 1 the literature have 1ppeired to pre (nt surgical triuma and
refleses from other omgame disense among etwologi factors Tunctional
dyshimnesta of the common bile duct should be dificrentiated from the ¢
which hase becn 7a) overlooked 9t previous surgery, (1) produced by
previous surgers (c) produced by other drease (d) «ymptoms due to
another allment

Incomplete or hasts maneuvers during cholecystertomy may overJook
calenlr m the common bile duct These are the most common eane for
persitent or recurrent postcholecy stectomy <vmptoms Incomplete &
sectron may permut 2 long stump of cvstic duct to remum often pariliel
to the common bile duct [his stump may have ealeult form m it %
castonally incomplete dio o tion mas ke been lundered In an anomalons
vessel whieh alvo mashs anom iles such as 2 reduplication of the tommon
e duet Tumor of the posterior wall of the «tamach prnere s or papii
mu be present together with cholelthniss and b daneathy silent Tumar
o ewhere as m the hidney and calon may al o be pus ed at the bme of
tholecvstectomy  Panercatic hetcrama v usually not re ponmblc for a
miused diagno 15 but 1« confu ed with mahguaney In adiion, chobmmtn
may be pre ent at the time of cholecy stectomy and unless the commeon duit
1< druned adequately these patients do not return to good honlth

There are scveral traumatu fatures of choleevstectomy which are
followed by svmptoms Tho e of steture and fistuly are onls too ohyont
Tho ¢ m which a ncuroma 1s formed or hfe Jeshage mita the gallbl wlder
bed farms a pscudochaledochn) ¢y ot are dilficult to sdenhfy Surgieal errors
m commiwsson form the fowest causes for the pestcholeeystectomy i
drome
Pre evisting or concomitant di ease 13 re poustble for much of the sumpr
tomatology followmg cholecystectoms Irrors of omsion fulune to
wentdy additional disea.e or mabihity to ob-crie an ah cure or hnddon
Jeston 13 the most common canse for pursistent dr comfort aftes nmnad of
the galtbladder Sueh co-cxt tant i cace include peptee (duodenal) ulecr
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and hypenadity, pncraatis and pancreatie (yst hepatitiy and chol
angoliis esophaga Wl and histal hamia and allergae states

Canful chmcd differentiation 15 difficult m many cases Ioweves
rastnie dudenal and panercatic lesions are often assoetated with tnliary
tract dysfunetion and p cudolnliiry eolic even after cholecystectomy
Similirly  assoented choldhitlnasis cannot be expected to be cured cven
though gwstroduodenal or panereitic abnormalitics are corrected

‘The patient who has shddetal di case induding me tastasis or who has a
payehonettroas should not be subpcted to cholcoystectomy for rehicf of
tho ¢ svmptoms “imilwrly symptoms will persst aftcr cholecy stectomy
if they were due prmanly to mtaroostal neurilga localized angioneurotie
cdemt (Quinche) ntra abdommat adhesions  mir thdominal herma
chemical mdigestion colitis or ¢« teulons pyeloncphrnitis

3 Resudual Choledocholhithinas

Chaoledochohthiasis usually occurs followimg migration of gallbladder
caleuh Sueh stones arc rarely greater than 05 «m m diameter at the time
of pr age through the evstic duct 1hey can enturge

Such «tones 1 the common bile duct may give no himt of their presence
at the time of cholecystectomy  ( lassical istory may be absent and dilata
tion or thichening of the common bilqduct may not be ohvious at opera
tion Under certain aareumstanees <alculi may not even be vicualized by
operative cholangiography through the ¢y stic duct

Fuon when the common bile duet has been opencd and calcub removed
it 15 often difficult to establich that the bihary tract 15 free of residual
caleult (chapter 12) Adequate dramage through the papilia must be as
sured i such ca. ¢s Residual ealenh may be hidden behind a duct valvule
n a dnertieulum or high n an intrahepatic duct These may then appear
postoperatively although the patient can be symptom free for months or
years

Certam indraduals have a predisposition to manufacture catculi In
such cascs long term dramage 15 used to remnforee an adequate stoma at
the termination of the ile duct

Intrabepatic ealculi do not produce a specific elncal prture They may
cause recurrent eolie  Their prescnee may be suspected at operation if the
extrahepatie ducts contatn sand small stones or napissated bihary piy,
ments At surgery a scgment of the Iiner may be occluded ayg visuahized
by cholangiogram and there mav be segmental bile staiming or carrhotie
changes

The duration and character of cohc following cholecystectomy may
suggest residual choledocholithnasis If colic recurs within a short time
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after cholecvstectomy & *nussed * stone may be suspreted Cohe may not
appear untdt years after cholecvstectoms, arcompanted by ob tructne
Jundice, chills and feser, wnd also be due to a resdual stone

When bile duct obwtructiv e symptoms apper follow ing «holeey stectomy,
drunige of the bile ducts 1s imperatine Removal of obstriscting mechanim
15 indhieated but may not always be foassble

Residual stones are frequently scen on postopcratise cholingsographs
Up to 8 to 10 per cent of patients have been reported with additiont
stoncs m the duet follow ing choledochohithotomy

Opportumts for study of rccurrent bilinrs tract fithr s 15 hoted
several Swedich surgeons folloned over 30 patients for more than 30 3¢
after chalecy stohithotomy  Recurrent stone formation i the gallbladder
we observed i 31 per cent Actual formation of new caleuls 1 the Il
ducts has been suspeeted 1n all cases of residual «holedocholsthiwsts but
proven m only few

Reoperation for remot a) of residun! calcuh 1o not necessantly a formudabide
procedure partwularhy of 4 tube s retaned within the Infe duct {chapter
12) Howeser there are personal medical and surgic it contrmndie wions to
reoperation  Under such areumstances vanous conservatist methods for
therapy hwe been recommended Theee mclude the use of <ohvents
rigation flushes and wtewductal meynpul wton

Many reports hate appeared concernsng the fragmentaton and drwolly
tion of stones m the commeon hile duet by chemscal means through a m
dweflng tube Pribram has reported many cscs m whom he ued cther
and maneral ot for periods up tosix weche W alters and Wesson and Burges
have supplemented the use of cther abwithnitntes Best utshzescholerdtus
w addition to chemcal sohvents and phirmacolog rdmants through 2
pecsally constructed T tuhe Other s estigators hne sutcessfully v o
<hloroform solutton € nupereant yandase Inahtromd se tryptar and
combin itions of the aboie 1t 1s yaluable to obtam a glltonc to test sof
ity m the proposed regents by vitro® contact I e seen ~sovaral
mstances where ether sengations were contmued for six to ten months toix
finalhh successful

if the tumen of the ‘T dram 15 wide (227} a fle wbie forugn bods
body foreeps may he mtroduced mto the durt thrceth or ﬂxmxlxgh By 1;1
funt ~ (istoseope Direct oh ervation 19 possible through the * 1 tuix
with the cystoscope Hettr rewults are obtamed by utiding radio op e
dves and fuorescoprc mampufaition with the flevitile hthotnbe  In l\tm
mstances 1 have been able to fragmant a calendus In ths sy \\\;\r ]l i
fragments were Jater srrigated from the duct I captaus quantiti y ol }\ lil:

\ double lumen T tube permnts troduction of rolution through ¢ "‘

fumen and retum flow through the other Fhs 13 very valuable m patients
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with residual eholedochohithinsis Direet arnigation 1s supplemented by
choleretics Among these are magnestum sulfate and Decholin Decholin s
effect 15 to dilute nle and increr ¢ the amount of fluid volume m the bile
and ile aeids without inereasing the coneentration of bile pigment and
chole terol  The diluted Inle m larger volumes tends to increase intra
choledochal prossure and to force materia! through the papillaf the pa
pilla mauntauns its normal sphincter tone Magnesium sulfate does this
exeept that it permits rddaxation of the <pluncter If the sphincter 15 open
at the time a large vohime of hile 1s flowing then it 15 feawble that frag
ments of caleult 2 to  mm n diamcter would be passed through normal
channels
7 Dr Best of Nebiraska recommends the following procedure for manage
ment of residun) stones Three Decholin with belladonna tablets are tahen
daily after three meals and at bedtime for three days Tach morning before
breakfast the patient takes six ounces of ertrate or phosph
soda plus three or four table poonfuls of cream or olive o1l hefore noon and
everung meals Whenesver there 1s (xtreme discomfort and after the evening
meal mtroglycerin (T{gg gr or Vyg0 gr ) ts given sublingually The duct 18
wngated daily with warm <aline Three to 5 ce of chloroform or ether 1s
then introduced through the T tube Tlow may be directed towards the
lower end of the common duct or towards the Iner m certamn types of T
tube Two gramns of papaverne (hypodermic) or sublingual mitrogly cerin
can be given followng this

If choledochitis cholangitis or hepatitis appear or if the common bile
duct mereases n wize conservatine measures <hould be discontinued The
stone <hould be remoy ed <urgically

There 13 avmlable an operatine method for removal of ntracholedochal
:nlcull based on prelimmnary work by Dr Dees of West Varginma (Chap

er 11)

4 Problems I ollowin,, Pancreatoduodenectomy

In addition to the techmical hazards of pancreatoduodenectomy there
are the demands of postoperatinc management Problems of bile and i
testinal fistulae of vomiting and parenteril nutntion are to be met In
addition there 13 required a maximal effort towards stabilization of body
economy (homeostasis) due to withdrawal of pancreatic function

Lffect, of nternal and external enzyme loss 1s mcreasingly proportional
to the amount of pancreatic tissue which 1s remosed Transient appearance
of effects of total pancreatectomy may appear 1 subtotal resectton There
are three major physiological consequences of total pancreatectomy (a)
altered glucose metabolism {b) altered digestion and absorption of fats
and protemns (c) irregulanities 1n liprd metabolism
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Resection of the panereas 1s an mytation to dibetes Houwever, the e
Ppatients do not require a> much 1nsubin 95 the spontancous diabetic Thes
may need 20 to 30 units of nsuln dals  Larger amounts of meulin hue
been fatal Continvous observation 1s mandators In addition there 1 a
dose correlation between glicose and fat metabohsm 1t has boen demon
strated that alterations m the enzsme svotems for fif syathess phy a
substantial part m the diabetie and followiny, paneretoduodencetoms

Aberrations m fat and protam digestion are ripidhy manife t followmg
pancrextectomy by appetrance of a gras, bulky, «oft and diarrheie stool
Intravenous fat emulaons are mtermittently beneficral The patient after
pancreatectomy is not known to become obese

Lipid metabohsm 1 still not fully appreunted The bencfical u ¢ of
hpotropre drugs or ammo wids such as choline wnd methiomne has not
been proven Certain unexpluned difficulties i hprd metabolism un
doubtedly ffect nutntion following pancreatectomy

Protemn and sitamin metabolism depend to 2 large extent upon adequate
hepatie function Pancre itic glang effect on the liser cell has not vet been
fully mvestigated although studies of plasm1 protems indieate that certam
enzyme sy stems are damiged by pancreatic disease

Deficiencies m mternal metabolism are greatly magmfied by loss from
vomuting and diwrrhea and from bile and mtestinal fistulae

Sodjum, potasstum and chloride may be lost by suction from the gastro-
wntestnal tract In vomrting more chloride 15 lost than sodmm On the
other hand dsarchea luads te greater depletion of sodim and pote. wm
than of chloride Anwhy <15 of the matenals lost by the e routes i imprietiend
However there are solutions ayalable for miravenons feedmg of more
base than of chlonde or vice vera whuch provide adequate replement of
josses (chapter 7)

Hypochlaremic ilhalosis develops whenever there 1s mtractdiuhie po-
taseum deplction resulting from bife foss and from other di turb e n
electrolvte balance When afhalows reflects a low ecllular potasaum, the
admunistration of sodmm chlonde will agurinate svmptams by further
depletson of the potassium as the sodum becomes the mterelind i <ty
tute for it Aeeonbingls under such arcumstances adequate mntravenows
potassiam 15 mdi ted 1o supplement other sponts @ od for pircaterd

alimentation
Hemorrhage, shoch and
flnd and electrolyte balance In the arrhotie pitient prtiat
1 the additional problem of hypoathuminemt L as ornted wath st
toneal and renal loss of plasma proteins U ¢ of mtravenous reaum atbumen

cevere wfes non furthe s modife the problems of
why thore
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19 valuable  Adminstration of gimma globulin may be very uceful when
deficiency exists

Bile loss alone as through a pormanent fistula frequently produces
tnperchloremie alhalosis usually ax ocated with the effect of potassium
depletion Bile may be fed or replaced m toto through a jejunostomy tube

On the other hand, concomitant runal di case ean produce an hypo-
chloremic acidosis Tor example W C (aged 67) had panereatoduodennt
resectian for carcinoma of the prucreas at the papila of Vater Eighty per
rent pancreatectomy was done the pancreas implanted to the duodentm
by end to-end anastomosis The patient had <evere renal msufficicney
addition to Jwndiec Postoperatinels a bile fistula lost 300 to 400 o
dahv e was unable to rctun foods and vomited unless nasoga tric
tubc <uction was emploved In addition there was excessive perspiration
due to hot weather Aithough glyveoginoly <1< was adequate acetonurra was
pre ent Oliguna of less than 200 ee daily appeared on the fifth postopern
tive day  Chemical examinations revealed a urea mitrogen of 100 mg %
and a hypochloremie acsdosss This patient w1s given imtrsenous  odmum
lactate calelum gluconate and blood transfusions i imited quantits to
approximate his flind loss Three davs later renal output and chemical
determinations were normil Potassum and protemns had heen normal all
the while Oral feedings were then retamed, the bile fistula losed <pontn
neously The patient 14 well

Corts one and Corticotropin may hate a diads antageous effect 1 such
patients heeanse of the tendeney to produce water and salt retention
However there 1s often seen a temporary stimulation to appetite and
mprovement 1n attitude Its effect on wound healing and general <tatus
following pancreatic reseetions has not been reported
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papilla 332-337
Radroactive 1sotopes 237
Radrorodinated albumen 237
Radiology 208-230
bile duct anatomy 234-235
Radioopaque dyes (media) (¢f media
contrasty
Padiospectrography hepatic 238
Radius papilla 37
Rage 05
Rapport 207
Rami communicantes 263
Rate of emptying duct 224
Ratio
albumen globulin 70 100 174 170 191
cholesterol ester 109 192
cholesterol phosphatase 157
Rasdin 6 287
Reretion
antigen antibody 92
blood transfu ton, 156 160 262
Reconstruction duct 300-322 341342
Recovery room 262
Rectal examnation 109
Rectus mu ele 267 267 272
Recurrence pancreatitis 126
Tted blood cell 97
Reduplication
nle duct 48 (¢f also dupheation)
duodenum 52
hepatie ducts 4™

INDEN

lweer 46
papudly 52
Reflex stimuh 124
Refux bepatic 173
Refux mterductal, 3 36 04, 1% 273 (rf
also interductal reflux)
c)m]zngmgrnm fig 4B (217) fig &4
pancreatitis 123 122 fig 45 3°1) 33
postoperative cholangogrim  fig 64
(221)

Hepeneration Iver 157-172
Regional ane thesa 290
Regurgitation
trle to hiver 173
antestinal content 57
Relhalttation 368
Retmplintation of ducts 307
Relations, evstic pedicle, 19
Relaxation abdominal 2.8
Removal drun 163 309
Ttenal
carbuncle 17
function 134
msuflictenes, (¢f hidney fasluse)}
pliama flow 203
threshbold 191
vessels 39
Rennen 74
Reoperation
bile duct 270 250 284 236 3u1-353
chaledochostomy 279 2%
emergeney 301-302
mdications for 254
Repair operative ductal 303 312 fig 8
(310
Repeted studres 109
Replacement  fimds and electralstes
132131 219 25)
Ttesection
hser 330 331
panercatoduodensl 330 W7 Sy 87
{130)
palls W67 fiy 89 (306)
portal van 308
Resident # tratmng 253
Re rdual choledocholithnana 163 f7 45
Q%) fig 47 219 figr 805
24 2) 2 T 3D
Ttesiatance #phnncter o3 60
Re prration 174 200 261 2
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Re mrators fection 253
Reau ctation cardine 22
Retentioncvat 136
Reticubrendothelial i ue 66 69 191
Retraction ™3 fig €5 (2°3) 25,-28 28
Retractom 69
Retropenntoneal space 2%,
Reverdin 261
Rhythm papilix 0
Tube 207 271 350 360
Tach & 123
Richard on 269
Richins 203
Right
gastne artery 85 331 17
hepatic artery 10 331 351
hepatse duct 16-19 331
tnangular hgament 12
Ripdity 154 1.9
Ringer & eolution 132 17
Round higament 13
Rob on 4 201
Robinson 271
Rous 6
Route ealeulus through papilla fig 98
{89)
Rouxen Y procedure 120 38 figy 8%
80 (3°0-321) 336 310
Rubher prosthesis 311
Rudimentary gallbladder 49

S curves bile duct 76
Safety valve 201
Sagattal section
bile duct 24
pancreatie duct 21
rapilla fig 9 (21)
Salad dressing 152
Salieylic acid 69
Saline 199 219 271 372
Salmonella 186
Salt bile 66 180 381 (¢f also bnle salt)
Sanders 311
Santonm duet 39 40
Saphenofemoral veins 174
Sapomfication in pancreatiis 16
Sarcord 179
Sealpel 270
Scapula pamn 153
Searlet fever 124
Sehuff 151

417

Schisto omin e Ty 179
Schwartzmnon phenomenon 70 12}
Schwegman 174
Qeintogram (seintoscanner) 237
Serrrhious enreinome 103
Serasora 270
Sclera 174
Selerous 124
Scoopa for eqleul 291
Scopolamine 228
Scout film 208
Seeretin G 68 72 IG5 196
Secretinase 61
“ecretion pancreatic T4 180 196 202
Secure ‘T tube (dramm) 293 307
Sedimentatipn rate 246 249
Segment kepatte 12
Segmental flow port 1l Dlood 15 61
Selection of anesthe 11 238
Sen itivity bactena to antibioties 313
103-%00
Senaitization 0 /6
Geparate onfices ducts 4 13 26 fig 1,
133) 100
Septie jaundice 106 170
Septum
gallbladder 49
interductal 20 fig 11 (25-20) 32
intraduetal 341
Geral cholangiogram 233 fig 62 (234
236)

Serology 246

[erum
amlase 196
bilirubin 150 157 173 190-191
cholesterol 157 173
cholinesterase 193
flocculation tests 1,7 173 182
Lipase 196
pho phatase 192
protens 157 191-192 246
sichness 176

Shampoo 369

Shinowara units 157

Shock
pancreatitis and 124
posteperative 176 31
treatment 183

Shunt
portacaval 356
splenorenal 93 356
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Sickling 193
Side-side anastomosis 316-318 fig 86
@17)
Sigmardoscopy 246
150
Cases pad 209 fig 41 (210)
Cullen s 126
Frostberg s 1nverted
{210y
Sik 272
Stlver chips 307
Silverman needle 353 fig 84 (351
Sinus
nasal 150 203
tracts bile (¢f fistula)
Sinucords 16
“wphonage bile flon 61
Sippv diet 178
Situs nversus 46 4)
Shelet sl disease 192 377
Shill anesthesia 258
Skin 159 311
Steep bile flow and 68
Sludge 148
Smear bactenal 104-196
Sodium  195-201
ecarbonate 72
bilirubinate 66
bromide 207
carbonate 72
chlonde 350
cholate 202
daly loss 200
deficiency 174
panereatie 74 202
portal 64
sulfate 106
syndrome low 170
taurocholate 123
urine 203
Sohds unne 203
Solubility ealeuh 378
Solution (378
Solvents 378
Somatie nerve bloch 264
Soothsasers 1
Sound waves caleul locihzation 301

3209 fig §1

INDEN

Spice
denphrigmate 13, 373
hepatie 16 105
Spasm
bile duct 0y
cholangiogram 230
pun i)
papitla 76 230 174
with dvshinesia 3.6
Spatula 315 fig 85 (316)
Speaific pruvity
cateuh 92
pancreatic flmd 74 202
urine 203
Speeimens prepirition of 3
Speed 260
bpermatic vessels 39
Ypherecytes 193
Sphincter
absence 49 300-307
ampuliie B fig 2 (o)
anal 63
anatomy 3
tnte duct 57-62
cammon channel §
dilatation 179 301304
embriology 23
function 57-62 2.8
hypertome 94 374
wfmmation §4
wntabality 89 376
muscle 3 fig 2 (5) fig 9 (%) figs 14~
17
Oddi {¢f Oddv)
oral 63
pancreatic 123 13,
phistalogy 5762
pilone 73 178
reciprocal function with gallbladder
57
resistance 59-60
saggtal section 24 figr 8 2 (29)
segmental activity of
spasm 76 34
surgical procedures 300 372
theripy pancreatitts 1%
tumor 91

Sphincteroplasty 17 200-306

Sounds for papilla dilatation 270 2%0-  Sphincterotome 304

91
Roy beans 129 301

Sphincterotomy 2t figy "6 “9 (W1 307)
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pancreatstis 1% 1%
e 1 lual choledocholithinas
300
transcholedochal ™1 101
tran luodenal 291 301-303
Spuder angiomata 165
Spigehian lobe 12
Sl
anesthesia 2,8 200
cord 201
Splanchnic nerve 198 190 249 2,) 208
o

201 291

Splanchniceetomy 67 362
Spleen
bload flon 13 64
enlargement 93
nomegaly)
pedicle 3.9
vein 4243 91 105 1ol 235 WA
Splenectomy 93 306
Splenomegaly 108 113 1,7 160 172 174
Splenoportography 238
Splenorenal shunt 93
Sphinter foreeps 269
Split thickness graft 330
Spontaneous perforation duct T
Sputum Wilen 177
Squamous celi carcinoma 97
Stab wound 250
Staged procedures 306
Stairs 360
Staphylococeus 8% 170 171
Starch 196
Starvation 124
Stasts post hepatitis 72 74 105-100
123 156

108 (¢f alro sple

Statisties
acees ory bile ducts 17-19
benugn tumors 96
bile duct
flow 58-50 Cha t7 (58) 231
measurements 37
pressure volume 215 231
terminations 3
bleeding 164
carcinoma 96 9%
cholecystitis 1 155
choledochotomy 283
cholelithiasis 96-97 1.6 378
climieal symptoms 149
common lnle duet 20 22 25°-233

119

common channel 7 29 32 36 37
eoncentration (gallbladder) "1
cystic duct 15 19
dia ections 32
rlectrolytes 197-199 220
gallbla lder 20 97 244
hepatic bale

content 66

ducts 16 17
hepatic blood filow 64
hepatic function 173
interductal reflux 3 36 94 125

Jaundice 307
laboratory data 197-203
Iiver

snfection 169

neoplasm 300
nroplasm 05 165 330
pancreas

carcinoma 100

cvst 136

pinereatic duet *4 62
pancreatitis 122 126 127 134
pancreatoduodencctomy 340
papailla 4 21 26 100

portal flow 64

radiographic anatomy 2H-230
rate of infe flow $ 58 373
secrctory pressurc pancreas 74
stricture 303-309

surgical morladity mortahty
volume pre sure bile duct

24
215 231

Stay sutures 277 fig 72 (278) 2 9
Steady flow 62
Steatorrhea 196
Steel 272 311
Stenomis duct 93 168 314
Stent 293 310-312
Stercobilin 66 191
Stimuh
bile flow € kart I (5%)
duodenum 73
gallbladder 57-50
papilla 56 57 50 60-61 94
pylorus 73-44
Stomach
anastomosis to duct 312-313 fig 83
312)
disease of §9 122 200
distention 352 370
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Stomach—eont
relations 40
resection fig 92 (33o) 339
Stone forceps 270
Stool cxaminvtion 196 3%0
Stopeoch 271 280
Storage hepatic 66 69
Strepiocorcus 57 88 106 1o 1731 19,
Streptomyesn 132 247, 249 350
Stress 207
Stucture, 307-313
bemign 232
bile ducts 94 169
cholangogram, 232233 figs
{232-233)
eomeomitant sphuncterotomy 300
duodenal 52
etiology 307-30S
excision 300-312
wfiwmmation 93 %o 160 232 308
Jaundice 159 309
location 308
mahgnant 95 232
papitla 76 95 308
plastic procedures 300
theraps 307-313
trauma 95 233
Stroke 24v
Stryebmine 60
Stump
eysue duct 91 24
duodensl 103 362
Suave 332
Subarachnoid ancsthesia 209 264
Subcostal inetsion fig 64 (068 269
Subdiaphragmatic space 13 171172
157 300 360
Subhepatic
absceas S8 171
spice 13 172
Sublobutar van 16
Subphreme space (¢f subdinphragmatic
space)
Suereime deh) drogenase 71
Bucrose 72
Suction
nasogistnic 132 247 303-35% 368
tip 2°1
Sugar biood (¢f glucose)
Suwicide 181

63-61

INDEX,

Sulms;;:ldme (sulfathaladine} 132 30

Sulfate 10y
Sulfonataufes 170 323-85¢
Sulfur 201
Sumap drun 71, 307, 317 359
Supenior
mesenterie vessels 35 39 40 43 3t
pancreaticoduadenal artery 38 42 334
Supersaturation 92
Rwpper 24
Supphes 209272
Suppuration smtraductal (of cholings
tis)
Supriduodenal artery 40
Suprabepatie space 13
Supramarginal golfbldder 20
Surge chamber 2
Surgical jaundice 194 370 37t
Suture matenal 270 272
Sweating 181-182
Sydenham 6
Sympathectomy 7v 129 362
Sympathetic nerves
nnatomy 4> T4
black, 128 200 263 261
control of bile flow 59
functional velation to tale ducts 74 76
duodenum 73 263
hver 64
panereas 74 263 761
Symptoms 6 143-183
abscesa 170
acholia 173
adenomy aslet cell 138
ippendiuttis 1e8
bickacke 181
tahary tr3cd from other cause 167~150
earctnoma 165 167
cardiopulmonary 176~177
chelerystitis 155
choledochal 145-153
errrho 19 332
ealic 24
dvshinema 74375
elretrolyte deficrency 177
faifure to rec gmize 7677
fistulv 161183
fung 110
gastrontestingd JiT-180
genttounmary 17
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= INDEN
"f‘:igph)“me 128 Transduodensl lule duet 3 2w-n01
> Translusion
Pancreatitis § 12, blood 134 176 200 365
stone I'O_l:mn!lon 16720 reaction to 156 162 262
Therapy, 7 127-13> 244-204 Transgastne drawnage pancreas 360
Thickness duet wall 22 37 Transplantation
Thiopentobarbital 261 duct 310-3°0
Thiouraeil 156 fistula 314
Thompsen 319 Transportation of bile 57-77
Thoracic duet 6o Transposition viscera 46
Thoraco abdominil wncision  267-269  Transrectus wncision 267 Jfig 64 (*¢S)
fig 64 (268) Transverse meision 267-260
Thorazine 156 Trauma
Thorek 357 duct reflus due to 93-9%
Thorium 69 238 fistula due to 304
Three inverted sign of 209 operative 283 307-309
Threshold renal 181 193 pancreas 123 124 136
Thrombin 291 351 strieture due to 232
Thrombocy topema 160 Trextment (¢f also therapy)
Thrombophlebitis 123 wfection 131
Thrombosis Liver falure 110
bile 108 renal failure 176
mesenterie 121 Treitz ligament 35 fig 87 (3%)
penipheral 134 139 182 371 Trendelenberg position 175 fig 81 (2.3)
spleme vein 93 108 151 160 172 2% 233
Thrombus hle 105 Trad Whipple 135
Thudieum 6 72 Tnangle Calot 18-19
Thumb forceps 269 Triangular ligament 12-13 2%
Thymol turtndity 173 192 201 Trigger point ile flow Chart 1 (55) 61
Thyrad 67,72 Trlobed gallbladder 49
Time 283 285 Trnmble 340
Tissue forceps 269 Triumph synnge 271
To-fro irrigation 204 Trocir 2:0
Toast 132 Trunk common hepatic 17 40
Toludine blue 371 Trapain 123 135 106 197 27 571
2 Trypsmogen 7
gg:ilsl ;;l'ectmn 123 150 Tu)blc Yomg anteatini] 353 (ef abo T,
Total base 246 251 and 1)
Touhy 28 Tubule renal 168
Toverma 124 Tumen 351
Toun 64 123 174 Tumor
Trachea aspiration 262 bentgn 96
Tracheatamy 262 371 ealeuls and, 9 210
Tract duodenal loop 200 2
drainage 162 hiepatomeg h and 151
fistula 333 werdence 96 98
malignant 97-103

Traction 274 275 276 283

&
sutures 278 303-304 pancreas 173

Ix 332
Transcheledochal papl
adiography fig 41 (.10}
dilatation sphincter 290-201 301 :h(-mm A

sphincterotomy 301-304
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Tunnel plowood cholangiography 245
Tutbuhty 202

Taphond fever 121 10 180
Tyrosinase 235

U ~undue ten 1on svouled 253
Uleer peptic 122 140 175 215 254
Inle duet and 161 37
management 303
mncreatstss snd 126
pesforation & 124 160 245
sumptoms 149 152 362
Ll chiend cord
tape fig $(T°S)
vein 13
Lneinate procese 39 43
Lncanserousness 174
Lodue tension avouded 243
nmchnated fibers 41
Unsaponfied fat 203
Unateals flow 62
Lrea nitrogen 62 201 203 24¢
1recholine &0
Uremia 133 175
Ureter 23 3% 311 314
Lreterat
eatheter 213 fig 4> (°49) 2581 280-200
rounds 20
stone forceps 270
Uretheral
tatheter N5 ﬁg HB @) fg 48t
{220) 251 299
sounds 2°0
Lncaud 6 176
Crnary tract 197 353304
Urine 203 246
amylase 197
bule pigrent 155 157 203
output 388-269
tripsin 197
urobilinogen 15 15™ 182 197 203 246
Lrobthin 66 152 fo7 191
Lrobilinogen €6 laa 157 182 101 107
216
Lrohon 208
Urticanx 156
Utenne horn
duet anastamosms 311
acunds 27¢

Vagotom 4o 67 ~§ 179 32
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Vagus nerse 40 0% 73 17T 302
Yahule 3 29 fig 1% (30) &7 123 37t
Nan den Bergh 190 197 201 248
Sarco 31
\nnations
anatomical (¢f anomalies and con
kenrtal)
blood supphy fig 24 (50) 100
rancreatoduodenal resection 333-340
I3
Vances etophagral 160 164
Y ancosty
duet &3 161
bepatie 99
portal 4D
Yandase 379
\ ssenlar
anastomosis 3"
anomahes 49 10s
festons S8
Y asoconstriction 42
\asodilatanion 263

Vater 2 4 5 6 20 34 40 52 94 137 163
245 383 202 320 330 332 33
33" 361

Vegetanan 150
Vein (¢f evstic hepatre portal ete)
centrsl 16
thrombous 139
u @ sn duet repmir 311
Veloasts bile flow 62
Vens eava 38 39 431 332 333
Venography 326
\enous pressure 326
Ventral herua 84
Vertebra 37
Vertebral columun 3§ 39 153
Vertreal ineision 267268 fig 64 (6S)
Veuiea feltae 19
Virchon 169
‘Virus hepatitis 165
Visceral fibers 263
Lisadity 202
Visuahzation
Lihiary tract 212
falure of 211-213
operatise 283
Vital capacity 201
Vitallwm 311
Vitamin
A 69 201
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\ itamin—cont
B 251 368
C 234 351 368
D 69 97
defieney 72, 174 3ol
= 69 157 193 251 365 370
Volkmann 269
Y olume
ile 15 67 202
blood 15 133 174 175 180 261 351
common duct 37 75, 160 280-200 373
hepatic duet 374
liver 15 04 174
urine 203
Vomiting 45 65 160 174 179 212 244
379
Vowel check st 283
Wall
bile duet 3 21 26 37 374
duodenum 2o 37
Walters 374
Warren 340
Water hammer phenomenon 762
Water
effcet on bile flow 59-60
mn bile 66 71
loss 250
manometer 271 289
retention 381
unne 203
\reakness 133 149
Wedpe exaision papilla 304-307
Veght
Liver 12 64
loss 159 165 170 180
Welch bacillus 83 106 154 1707208
Whipple 133 340
Vihite tile 108 109 150 173 27
Wilma 3
Wilson 314 321
Winnarter 7
Winslow foramen G 13 93 130 161 172
267 213 fig 66 (274) 28 289 3.9
Wirecutter 270
Wirsung duct 24 40 120

INDE\

Wolferth 177
Wike 272

N ray 207-230 figs jo-63 (20-237) (of
also cholangogram)
anatomy 23123
anesthesia 261
carcimoma 132 209 fig 41 (210)
changes banum study 209 216
cholangiogram
operative 213-272
postoperative 227237
seral 233 fig 62 (234-2°G)
cholecystocholangiogram fo 1 (M
fig 8(13) 215 fig 46 (°19)
cholecystogram 177 211 213
Chologrifin 207
complications 221
dingnosis 209 fig 41 (210)
diphragm 171
duct exploration 213 272
fistula 161 208
fluoroseope 171 208 224 227 378
hepatic errculation 238
hepatitis 212 213
1sotopes 23,-23%
Jaundice 20%
mahgnhaney 166 209
oprratine 213-222
panereas 128 13%-136 137
plamgram fig 4°B (213)
postoperative 222-237
protection from 213 214 238
seral studies 233 fig 62 (731 °30)
tumor papilla fig 40 (209)
Nanthine ovidase 218
Naphond
exeision 267
pun 153

Y cxtenson for intraductal T
dran 203 317 322
1 anastomo s (¢f Rouxen)

Zahn anlarcts of 88
Zawach O senitz 301
Zine 67 238

Zine snlfate turbidity 152












