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Btroduction and Aim of Work !

n the majority of patients With jaundice | (he clinical tindings ang

laboratory  pests provide cnough informationg o allow  one 1,

distinguish between biliary obstruction and hepatocellujar diseases s
the cuause . Evep when the diagnosis of biliary obstruction IS certain other
lests may  be indicated o define the exteng - Site and  natyre of the
obstruction o thye the surgeon cap plan for the operation . if peeded
(Thomas et qf, 1982 )

There is a wide SPectrum of diagnostic procedures that can pe used in case
of  jaundice These include the non-invasive scanning methods such as
the u/fmmm)grap/z,\' (uUS ). computed tomography  ( CT ) and  fsorope
scintigraphy. The invasive procedures that can pe used for this purpose
include the bercutaneoys fransheparic c‘/zolcmgiogmphy( PTC ) . percutaneoys
transhepatic c'/z()/cmgiosc‘r)p_\' and u!rrasonogmph_v - In addition vartous
endoscopic procedures have heen very useful in the diagnosis as weﬁ as in
the  treatment of jaundice . Thege include the endoscopic retrograde
('/m!cur‘gz'opancrearograph_\' ( ERCP ) | operdtive choledochoscop}' and
laparoscopy ¢ Dixit et al., 1993 J.

Ideally | invasive and expensive diagnostic tests should be ordered stepwise
>0 that cach test gives the maximal amount of useful informations
Efficacy as wel) aS accuracy is the major goal . The first  question 1o
Answer in the differentia] diagnosis of jaundice is whether duct dilatation s
presemt | since this usually indicates that the jaundice i caused by biliary
tract obstruction { Berk etal, 1982 ) .

The aim of this work g fo  compare petween ultrasonography ,
computerized tomography and percutaneous transhepatic cholangiography
in the diagnosis of obstructive jaundice The value of each test will be

studied regarding  its dccuracy rates in detecting biliary tract obstruction . ay
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well as  the site | extent and ¢

tests will be eyvaly

ause of obstruction .
ated according to

The findings of thege

the operative findings . biopsy  examin-
ayvon results | ERCp findings and/ or the autopsy examinarion reports

e
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;

ver the past sp years  much  hag been learneq about  the
Metabolism of bilirubin apg the pathophysiology of the jaundice

In particular. during the 19705 numeroys advances were made

that  have totally changed the diagnostic approach and Mmanagement of
Jaundiced patients . Among these new and important diagnostic modaiitiey
were the intravenouys cholangiography (IVC y | ultrasonography cUS
computerized tomography (CT ), thin-needje percutaneous transhepatic
cholangiography ( PTC ) | biliary Scintigraphy and  magnetic resonance
imaging ( MRI ) . Ip addition | There are  various endoscopic procedures
including  the endoscopic retrograde cholangiopancreatography { ERCP |
endoscopic ultrasoncgraphy { EUS ) | choledochoscopy and percutaneoys
transhepatic cho[angioscopy. Several of these diagnostic brocedures have
also led to newer therapeutic options such gs endoscopic papillotomy (Ep) |
endoscopic ¢Xtraction of CBD stones - endoscopic balloop dilatation and /or
placement of gp endoprosthesis percutaneous transhepatic biliary drainage
(PTBD ) . and Percutaneous balioon dilatation of biliary Stricture |

In 1953, intravenous cholangiography( IVC ) was introduced ang was the
only method of studying the bile ducts , provided that serum bilirubin levels
are less thap 3 Mg per 100 ml since visualization s ROt possible when
serum bilirubin g above thig level (Rosenquist, 1981 ).

Recently | fe-evaluation of [ye and the availability of the other diagnostic
techniques have cagt serious doubts on the usefulness of this technique . Al
radiologists cap tell from thejr eéXperience that [VC jg decidedly flawed
This can pe explained by the considerably high error rates . poor duct
Visualization and availability of other imaging techniques that offer better
visualization of the biliary tract For these feasons , IVC would seen to be

virtually obsolete ¢ Goodman et al., 1980 and Berk et al, 1982 )
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Ultrasoung used for diagnostic Purposes wgyg generated ynd detected bv the
prezoelectrie eitect | 4 process im'olving the conversion of electric (o
mechaniog| CNergy . Thjs effect way discovered by J wnu P Curie i
1880 . The prezoelectric Materials are called transducers because they provige
¢ coupling between electrical gpg mechanica) energy | Many naturally
vceuming crysrajs are piezoelectric such as quartz and lithium | pyy the mont
vommonly ysed Mmateral for wltrasonic diagnostic PUIposes s the Synthetic
ceramic  jead Zurconate  titanate ¢ PTZ ) . which belongs o 4 group of
materials  knowpn 46 the ferroelectric .

The primary display mode | introduced in 1972 was the brightpeys mode
(B-mode or static display ) which gives 5 two-dimensiong] Cross-sectiona]
fepresentation of (he lissue examined on horizonta] apg vertical axes | The
newer and  pow almost universally accepted  method g the real-time
(gray-scale or bi-dimensiongj display) ultrasonography Introduced ip 1974
[t is performed by means of self—sweeping probe that Produces aboyur 40 B-

Sean mmages Per second so that the examiner receives g moving picture iy

The gray-scale mode has severg] advantages over the static mode . [t js
much simpler and its equipment is cheaper . Mogr importantly -1t displays
the varionys Kinds of ussue Movements such 4 cardiac contractions gnd
bowel Movements  apg allows  the eXaminer to (race the course of a
structure in , process similar o X-ray ﬂuoroscopy ( Cosgrove 1992 )

Except for the basic need for a highly trained and skilled CXaminer . US§
has many advantages thaq made it preferred as the first eXamination of
choice for biliary tract diseases . Us 1S non-invasive . iy does not Imply any

[onizing radiations and requires minimg] patient’s cooperation . [n the case
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of jaundice | Ug has been useful in thea differentiatjon between obstructjve
Jaundice  apd hepatocellujar disease  and in defining (e ndtre | site gng
VRUSE of biliary (et obstruction | The Sensitivity and specificity of g are
nOW such thyt patients ¢ap proceed directly g operation or g ERCP o
PTC  for diagnostic confirmation and/or  other hon-surgical  form of
Management ( Lindgely » 1990 )

Recentiy . endoscopic ultrasound ( EUS ) Was introduced and |y tound
SUDEIIor  to  the tonventional US g elucidating the cause of biliary
obstruction . also  allows local and regional staging of biliary tracy
diseases thag provides ap additional benefit ip deciding the appropriate
therapy ¢ Nattermann and Dancygier 1992 )

A more recent advance in tpe ultrasound technology i the Percutaneoys

simple and devoid of risks > but requires Some refinements ang Improvements
o obtain a wider use in the different clinical problems ( Brambs gng4
Rieber, 1993 J .

Computerizeg tomography(CT)has been one of the most spectacular
advances jp medicine during the fecent years . Thig technique wgy invented
bv Sir Godfrey Hounsfielg who was awarded a Nobe] Prize ip 1979 for
this major achievement The Prootype  machine was developed by EMI
Limited ang was installed in the Atkinson Marley's Hospital | London , ip
1972 The success  of the brain scanners led to the development of
Seanners  designed o eXxamine the whole body . The first whole body

sCanner was developed by " Ledley » of Georgetown Medical Center whose
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Historical Review f

During the Juqg few Years . advances in T technology have lead to fag¢
SUNRING times ang improved Image quality . Ay 4 result | the scope of CT
has advanced cnormously that jp now applied 1o any other anatomicy
sites . [p Jaundiced patients | CT plays un important role in the algorithm
that leads o the differentiation of the causes of the disease . can
delineate dilated bile ducts . pancreatic masses | liver nodules | retroperitonea]
adenopathy ip addition to varioyy astric . splenic ang pelvic lesions { Shea ,
1985 )

Endoscopic examination of e duodenum  wag possible in 937
( Hirschowitz et al, 1957 ; However | Systematic  examinatjon of the
duodenum was nor pertormed until the period 1968 - 1970 (Oietal, 1969 ) .
With the technjcy] improvements in the endoscopic technique | the royge for
direct cholangiography and pancreatography was opened and this diagnostic
method was then widely spread during the period 1970 - 1975 In 1970
the Japanese investigators published preliminary €Xperience with fiberoptic
cannulation  of the Papilla  of Vater for the performance of ERCP
(0L, 1989 ;.

In 1972 the first impacted stone In the ampulla of Vater way removed
endoscopically by means of biopsy forceps and in 1973 | the diathermy
equipment for endoscopic Papillotomy was developed in both Germany and
Japan . This opened the endoscopic alternative o conventionai surgery in
patients with CBD stones and endoscopic papillotomy was widely spread
during the period from 1979 . 1980 till the present time .

From 1970 the  present time » there have beep rapid technical
developments in the operator skills | and the appreciation of the pharma-
cology | anatomy . physiology ang radiology of the duodenum . pancregs and

biliary tree These have made ERCP a brief procedure that is pow
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Historica] Review B

casily - done op an - ambulatory basis particularty  with the advenr of the
coloured Ty monitory Lonnected o the endoscopic aApparatus ( Rosseland
and Osnes | | 989 ; .

The  firg report of 4 Percutaneoys transhepatic cholangmgraphw came
trom  Huare and Do-Xugp. -Hop in 1937 : Houever.due to the high
ncidence of complications such as bijle peritonitis  ang bleeding associated
with the uge of the  wide-bore needles originally used . surgical
intervention had 10 be arranged for immediately after the procedure . [p
many cases . dilated biliarv tree Were missed angd rarely a non- -dilated bjl; liary
rees was entered

This technique was improved with the advent of the image intensifier firs;
teported by Arnel gng Glenn (1962) 1p 1974, Okudq et al. introduced the
“Chiba” or skinny needle.usmo the latera] dpproach or PTC which way
rapudly  accepted a4 the preferred approach for digect Opacification of the
biliary rract ip the evaluation of cholestatic jaundice ( Teplick etal, 1984 ).
The advantage  of hj technique 10 the SUTgeon is to save the Operation
time by the Preoperative localization of the disease ip the biliary tract |

In  addition | PTC  allows various percutaneoys procedures  such 4

perculaneous transhepatic biliary dramage(Savader etal, 1993 . McPherson of

al., 1984 - Clouse et al., 1983 - Smith and Temple 1982 . Mueller ot al, 1982 .

Kadir e al, 1982 ), pPercutaneous insertion of endoprosthesis { Pipiig et al.,

1990 - Okuda etal, 1988 . Yamakawq e al., 1988 . Silander gng Thor, 1984 ).
Percutaneous balloon dilation of biliary _strictures ( Vogel et al, 1985 . Teplick
etal, 1982 ), Percutaneous ultramno-graghx ( Brambs and Rieber, 1993 J. and

luminal cholg . (Salm etal, 1997 ).
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Roye hengal sodium J-[3] a tetra—iodoﬂuorescein dye introduced abour 30
FEALS AL0 | wyy the first radio—pharmaceutical used to image the hepato-
biliary <ysiem - When administered intra\'enously - this material g bound 1o
Plasma proteips - then absorbed by the hepatocytes secreted in the biliary
Slem.and - concentrated like bile in the gallbladder 1o pe finally excreged
into the duodenum through the Common bile duet (Handmark, 1975 ) .
In the mid-1970 d new series of 99m-Tc-labeled radiopharmaceuticals was
developed to Image the biliary tract The introduction of two derivaties of
Iminodiacetic acid [ methyliminodiacetic acid ¢ MIDA and 24
dimethyIphenylcarbamoylme[hyl iminodiacetic acid (HIDA ] in 1977 was 3
major step forward i biliary Imaging . A variety  of 99m-Te iminodiacetic
cacid  derivatives have  since been developed | ang the technique of
cholescin[igraphy using these agents has become popular .| Thege agents are
superior to rose bengal sodium [-131 because 99m-Tc provides a high
Lounting rate . a  shor half-life of gjx hours | 3 relatively Jow dose of
radiation to the patient , and satisfactory imaging of the biliary tree and the
gallbladder ( Stadalnik gng Hoffer 1987 ) .

The phenomenop of magnetic resonance imaging ( MRI ) was developed

independently . byt almost simultaneously. by Bloch and Purcell and their

1946 ) . Human in-vivo images were first published ip 1977 by Mansfield
and Maudsley = The muitiplanar facility of MR] was first demonstrated by
Hawkes of al, 1980 . who reported the first demonstration of intracranial
Pathology with MR] ( Bradley et al., 1992 )

MR cholangiography has been performed in limjted trials and has beep

found to be g reliable | Jow-risk investigation that provides a 3D image of
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[Historical Review | )

the dilated biliary tree Being non-invasive 1S suitable for the elderly
and b patients | ang i addition it does NOL possess  the complications
associated with PTC of ERCP . particularly sepsis and bleeding . Moreover |
it provides & more complete visualization of the dilated ducrs However
MRI does not visualize the bjle ducts distal to the stte of obstruction

Surgical clips . debris and calculj may produce substantia) signal dropout in

the image ( Hall-Craggs et al., 1993 ).
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