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;INTRODUCTION

The radlologlcal evaluatlon of ob-
Structed :biliary: tract-has evolved dramati-
cally since the-early 70s. In the past, intra-
venous cholangiography, nuclear scintigra-
phy and barium meal studies were the only
investigatjve techniques available with lim-

_ited information retrieval. Now with avail-
ablhty of US, CT, MRI,. mcludmg magnetic
resonance cholanglopancreatography(1)‘
(MRCP) .endoscopic .. retrograde

: ,cholangropancreatography (ERCP) and per- .

cutaneous. transhepatlc cholanglography
: (PTC) dlagnostlc approachina patient with
biliary tract pathology has been completely
revolutionised with accuracy of radiologi-
cal diagnosis approaching 98 percent when
combined with clinical data. Sonography is
usually. the initial imaging modality. The
first step.is-to fdetermi‘ne the presence: or

absence of obstruction and if obstructidn is.
- present then next step is to delineate the

level and. if possible the cause of obstruc-
tion. Both benign and mahgnant lesions can
cause b1hary obstruction. ‘ S

: Ultrasonography

. US is the usual screenmg modahty in
patxents w1th jaundice Sensmvxty rate of US

‘be great
‘ ‘of the ¢ accompanymg portal veins. Dllated

in evaluation of jaundice varies between 27

to 95 per cent. Extrahepatic biliary ductal

dilatation precedes intrahepatic duct
dilatation; therefore, meticulous ‘attention

hastobe paidinscanning the commonduct,
‘The common bile duct (CBD) diameter up

to:6:to 7 mm:is considered-normal:in -
adults(2): On high-resolution ultrasound

equipment, normal intrahepatic biliary
ducts may | be seen, but these should not
measure more than 2 mm and should not
) than 40 | per cent of the diameter }

‘mtrahepatlc blhary ducts appear as too

) 'many tubes or glve "wass cheese
appearance ‘ ~ \

Endoscoplc Ultrasonography (EUS)

Endoscopic ultrasonography first

introduced as a research tool has emerged

as a significant advance in gastrointestinal
endoscopy; and allows high resolution
images of pancreatobiliary system(3).

CT

CevIn ﬂa‘dditionk to US;CT is" often
performed in the diagnosis of biliary °
obstruction. Both these modalities can

accurately fdefine fthe fleve1~ and:' cause of
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obstruction in more than 90 per cent

patients. On CT, dilated intrahepatic bile
ducts are dep1cted as linear, branching, or

circular structures of near water density

‘which enlarge and become confluentas they . ..

approach the porta hepatis. As one scans -
~ down from porta hepatis to the pancreas,
dilated extrahepatic ducts appear asaseries:

of low density rings.

¢ .. OnLT scan upper limit of normal-for
the common hepatic duct diameter is
conSidered tobe 6 mm-and the.common bile
duct-9 mm, although higher values are

“accepted.in-post cholecstectomy: patients.

Intrahepatic:ducts more than:2 te:3 mm
diameter or -duct visualisation becOming
confluent rather:than: scattered
considered abnormal PR

Advancement of CT technology
1nclud1ng the development of spiral
scanners and, more recently, mult1detector
row CT (MDCT) scanners'and the
development of three drmenswnal (3D)

imaging software have sxgmfxcantly‘

improved the ability of CT to image patients
with obstructive biliopathy. Dual phase CT
angiography, volume rendering; maximum
- intensity projection (MIP). and minimum
intensity projection (MinIP) are useful for
ydlsplay of the vascular map and/ or b1l1ary
tract, . 5 : ;

Hepatoblllary Scmtlgraphy

- Hepatobiliary scintigraphy generally
does not compare favourably with
sonography and CT. However, with
improved technology and newer agents,
scintigraphy has some distinct advantages

- in the work-up of a jaundiced patient, ERCP, MR CP does not expose patxents 1o

agents routinely used for hepatobiliary

_imaging are iminodiacetic acid (IDA)
‘derivatives, whlch are accumulated by

hepatocytes and secreted into the bile and

-subsequently into the small bowel.

‘ 'Magnetlc Resonance Imaging

Atthe t1me of initial clinical apphcatlon

-of MR cholangiopancreatography (MRCP)

over a decade ago, MRCP was regarded a
new technique with questionable potential
fori imaging the biliary tract and pancreatic

duct(4). Since that time, however MRCP has

been shown to have a wide range of clinical -
applications (1, 5, 6). The acceptance of MR

isrelated to‘technical refinements such as

advances in hardware and software which
have greatly improved image ‘quality and

shortened examination times. The technical
refinements mclude development of
‘breathmg 1ndependent sequences that

suppress artifacts associated with surg1ca1
clips, stents and bowel gas: and allow image
acquxsltlon at sectlon thxckness of 2 to 5 mm.

MRCP is: performed w1th heavﬂy T W
sequence that depicts the biliary and
pancreatic duct as high signal intensity

structures. MRCP can be performed as a
single shot or thick slab technique or

multislice thin slab technique, following
which images are reformated to generate
3D images of the ductal system. MRCP

- offers'a'number of adVant‘agesf‘compared
“with ERCP/ PTC. Because MRCP is a

noninvasive examination, it avoids entirely

~ the complications of ERCP that occur in
: ,upto 5% of all ERCP attempts and mclude'

pancreatltls, gastromtestlnal tract

“Tperforatlon and haemorrhage(7) Unlrke

" ionising rad1at10n or. 1od1nated contrast

particularly a postoperative patient. The
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material. MRCP is also"usef:ul in the

evaluation of patients who had 1ncomp1ete.
or failed ERCP- attempt and also in

evaluation of patients in whom the

performance of ERCP is difficult due to
- surgical alterations of the gastrointestinal

tract. The major disadvantage of MRCP is

that it ds entirely diagnostic.in contrast:to-

ERCP, which provides diagnostic
information as well as access for therapeutic
1ntervent10ns ~

Endoscoplc E Retrograde
Cholanglopancreatography is the gold
standard for evaluation of pancreatic and

biliary duct. However, due to-a large

number of advantages which MRCP offers
vis- a- vis ERCP, it has replaced ERCP toa
great extent in some xnstltutlons asa means
of 1dent1fy1ng dlseases of. the b11e and
pancreatic ducts. -

However, ERCP is useful in clarifying
complex ductal anatomy, providing

information:in:the setting of an equivocal:
or nondiagnostic MRCP and identifying the
“bile duct & cystic duct leaks: Once disease

- has been detected with MRCP, patients may
then be selected appropriately for therapy

with ERCP; surgery or other radlologlcalr

interventions.

BENIGN LESIONS :

OBSTRUCTIVE BILIOPATHY

«  Choledocholithiasis o

* Benignstrictures o ;
- Post operatlve/ Traumatxc
- Post mﬂammatory )
L Mxrrlzlssyndrome

e Choledochalcyst.

¢  Primary sclerosing cholangitis.

CAUSING

. " Bacterial cholangltls and AIDS related
~biliary abnormahtles o :

. Parasrtlc dxseases T

L Infectlonse g tuberculosxs

LI 'Ampullary sten031s

o Choledochal varices

. Bemgn tumours of the b111ary tract

CHOLEDOCHOLITHIASIS

Choledochollth1a31s occurs in about 15
per cent of patients with cholellth1a31s us
is usually the initial screemng modahty due
toits low cost and easy avallablhty Us can'
detect gall stones . accurately in
approx1mately 90-100 per cent of cases(8).
However, its role in the dlagnosm of CBD
has been reported from as low as 13 per cent
to as hlgh as 82 per cent (9 10) o

Typlcally us appearance of CBD
calculu‘s is an.echoegenic.nodule with
acoustic,shadowing;seen in a dilated CBD.
If the CBD is minimally dilated or of normal
calibre, acoustic shadowing is usually not
seen. For evaluation of upper part of the
duct _parasagittal or longitudinal scans in.
right anterior oblique (RAO) position are
preferable, whereas good quality transverse
scans are essential for the evaluation of
lower part of the duct.

In a study by Bhargava Set al(l()) on
US evaluation of CBD calculi with ERCP
and PTC correlation, it was observed that
the factors that increased the diagnostic

- accuracy of US were, proper technique,

dilated common bile duct, proximal

~ position and bigger size of the calculus.

Following the initial evaluation by US,

- the problematic cases may be examined

with CT. The reported sensitivity of CT in’
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detectmg CBD stones varies from 45 to 90;

per cent(1 1). Stones exhlblt the Same range
of appearance on CT as those seen in the

gall bladder. High attenuation stones can
easily be seen on CT contrasted with lower

attenuation of bile orthe adjacent soft tissue
of the pancreas. Even the impacted stone
with no surrounding bile can be detected
by noting that the v1suahzed calcific nodule
(stone) lies in- the course of the CBD
predicted from the cephalad images.

However approx1mately 50 per cent of the.
: duct stones are. of- famt attenuatlon or

: shghtly greater than surroundmg blle and
often srmllar to that of adjacent soft tissues

of the pancreas Detectlon of these stones,
requrres v1suallzat10n of surroundlng rim
or crescent of bile that outllnes thev
intraluminal’ densmes and allows CT.

diagnosis of calculi. To optrmrze CT
visualization ' of these stones, thin

collimation'scans (3 to 5 mm) obtained at’

close intervals in the region’ of transition

zone of the distal duct may be requrred :

When a strong suspicion of CBD stone

exists, oral contrast may be withheld, as
contrast within the duodenum may obscure
stones 1mpacted at the ampulla of Vater.
Until the advent of MRCP, many patients
with suspected choledocholithiasis and a’
negative US or CT underwent diagnostic

ERCP. Now, MRCP provides a noninvasive
means of detecting bile duct stones. Recent
studies show MRCP sensitivity of 90% to

- 100% and spec1f1c1ty of 92% to 100%,for.
o detectlon of CBD. stones, which is similar.

“to and in.most cases exceedmg those of.
hRCP (12 13). ;

On cho]angrography. calcuh ‘within the
’ b11e ducts are readily detected -as.round or
faceted fﬂlmg defects. w1thm the contrast.

column. These defects are usually mobile,
If the stone is. 1mpacted in any part of the
CBD, a typlcal convex border of the contrast
column in the dlstal CBD is:seen outlmlng
the proxrmal stone margm where
obstructron to ﬂow of contrast is noted

Alr-bubbles are-a common problemat -
cholangiography, but can usually be

" differentiated by their smooth, round

appearance and their tendency to group
together and rise to the nondependent
surface as compared to stones which are .
usually faceted or elliptical ¢ and tend to fall
at the dependent portion of the biliary tree.

BENIGN STRUCTURES

, Bemgn strlctures of the. b111ary tree,
have variety of causes mcludmg surgery.
and other trauma, chromc pancreatltls gallf
bladder or CBD stones, duodenal ulcer etc.

Postoperatlve B111ary Strlctures e

- Majority of the strictures are the result
of injuryto the bﬂe ductatthetime of biliary

tract surgery. ERCP. and PTC are

established modalities in the evaluation of
CBD: str1ctures(l4) ‘Vashisht et a1(15)§
reported US evaluation of postoperative
CBD strictures with comparative analysis
with ERCP/PTC. The authors observedthat
on US the strrctures were seen as ;.

i Smooth tapering stenosis: w1th‘
proximal dllatanon of CBD m 41 per
cent patrents R

ii. Abrupt cut off of CBD m 18 per : cent
patients and further e

iii. The presenceof echogenlc nodule

without acoustic shadowmg in 16 per
cent of the patlents e
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~Echogenic nodules w1thout -acoustic

shadowmg. however, have also been.

observed  in - = patients. . with

: choledochohthlams innondilated or mlldly,
_‘dllated CBD. Of the 48 patients with biliary.
s,cytn‘ctu,re.s in this study, mild to moderate
dilatation of intrahepatic biliary radicles

(IHBR) was observed in 4 patients only. The
common bile duct showed mlld to moderate
dilatation-(6.5-8 mm).in 40 patlents; ‘The

authors: concluded: that: in patients

buspected of postoperatlve CBD strlctures,

US:should be ;cérried out as a screening
procedure. In the‘presence of proximal:
dilatation of CBD with smooth_ tapering.

»sten051s or sudden cut off of CBD no further

investigation is requlred When the findings
are equivocal, the patient ‘should be
subjected to: PTC: or: ERCP; MRCP now
provides a:noninvasive:alternative to

ERCP/PTC (Fig.1, 2). MRCP/ERCP/PTC.

in addmon to conflrmlng the presence of

"CBD stricture can also show the exact level

of strxctures (16) Bxsmuth H(17) classified

Ga BENIGN BILIARY STRICTURES

Fig. 1 : MRCP projectional image
- shows Type I benign Bismuth-Corlette
,'_strlcture which _is more than 2cm
. :,'dlstal to the primary conﬂuence of the

right and left hepatlc ducts
K

1nvol 1ng seen on MRCP:
nallmage
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post operative bile duct strlctures into f1ve7

types based on ERCP/ PTC

TypeI
 the conﬂuence of rlght and left
hepatlc ducts

| Type IT Stricture less than 2 cms dlstal to
the: prlmary -confluence. '

Type Jii Strlcture atthe pnmary confluence
but the conﬂuence is patent

Type IV Strlcture sats the
confluence, involving it.

Type V Stricturebinvolving acCéSsorydu'ct; “‘

Postinflammatory;;S,ytri,crt,ures b
" Inflammatory strictures other than
,cholangltls can be caused by chronic

pancreatitis, gall stones and penetratlng 0
perforating duodenal ulcer.

In chronic pancreatitis, strictures occur

in less than half of the patients. The mos
_frequent configuratioin on cholangiography
isabout 3 to 5 cm, smooth, concentric, often
tapered narrowmg of the 1ntrapancreat1c
portion of the CBD. An hour-glass

configuration or deviation by a psuedocyst :

may also be seen.

Strictures associate
are often short an
These may be single
“involve any portion
Common duct strictu
: fibrosis secondary t

gall bladder. Oth
~ associated with choledoch
trapped proximal to
contribute to obstru
infectious cholangltls
formation. ~

Strxcture more than 2 cms dlstal to;

~primary:

* Postinflammatory strictures are best
diagnosed = ‘and characterized by
cholangiography. US, CT and MRI
primarily demonstrate blhary dilatation but

 may also reflect the primary pathlogy

leading to strictures e. g pancreatltls gall
stones or CBD stones etc -

Mlmzl s Syndrome

- Intrabiliary fistula between ‘the: gall
bladder:and common hepatic duct/bile
ductsecondary to an eroding stone located
in the neck of the gall bladder or cystic duct

s .called Mirrizi's syndrome. US reveals

cholelithiasis in a small contracted all
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choledochal cysts into five types. In type I

choledochal cysts, fusiform cystic dilatation -

of extrahepatlc CBD within the. porta is
seen. In type IT, an eccentrlc ﬂurd filled cyst
“may be seen whxch may appear separate
from the CBD as its neck may be narrow.
Type 11 choledochal cyst or choledochocele

represents localised cystic dilatation of the

distal intramural duodenal portlon of the
CBD and is difficult to dlagnose on US &
CT. In type IV A, there are multtple cysts
involving the mtrahepanc and extrahepatlc
bile ducts and in type IV B, there are
multiple cysts involving the extrahepatic
duct only. Type V or Caroli's disease
mcludes smgle or multrple mtrahepatlc bile
duct cysts. The differential d1agnosrs on
'ultrasound 1ncludes other fluid fllled
structures in this region namely pancreatlc
‘pseudocysts large rlght renal cyst and
hepatlc artery aneurysm. CT and MRI can
also be useful in evaluatmg choledochal
cysts by accurately showing the extent of
involvement. Many surgeons prefer direct
cholangiography in order to better
apprectate the anatomlcal abnormahty
ERCP can be performed as the next step
‘after ultrasound though it is not
recommended as the 1n1t1al procedure

MRCP has beenshownto be equ1valent
to ERCP in detecting and defining the
morphologic characteristics of choledochal
cysts-and in detecting the presence of
anomalous union of the pancreatlc and b1le
ducts(21) e

Reported compllcattons of choledochal
cysts mclude stones within the gall bladder
or the cyst pancreatltls, blhary cirr,
rupture of the cyst with bile peritonitis and
1ntrahepat1c abscess Blliary tract neoplasm

PRIMARY -

‘other cond1t1ons

is also a well known compllcatlon of
choledochal cyst e o

~ “S‘CL’EROSI‘NG
CHOLANGITIS o Bmial

" Prlmary sclerosmg cholang1t1s (PSC) is

a chromc progressive hepatoblhary
dlsorder of unknown aet1ology that occurs.

commonly in young men. It us ally

presents as a chronic cholestat1c syndrome

- andis assomated w1th 1nflammatory bowel

dlsease, most commonly ulcerative c011tls
in over half of the cases. The disease is also
assocrated with other 1brosclerosmg
collagen diseases such as Rledel s stroma,
orbital pseudotumour and retroperltoneal

fxbrosts

Sclerosmg cholangms usually has no
sonographlc manifestations, and its US
dlagnosxs is dlfflcult unless. blllary ductal
d11atat1on is present The 1ntrahepat1c ducts :
are seen to be mvolved in a_ patchy

dlstrrbutlon However the degree of

dllatatlon seen in PSC is mmlmal due to

,-surroundmg flbrotlc reactioin, Th1cken1ng
of either intra-or. extrahepatlc bile duct

walls may also be seen, but thlS is a
nonspecxflc fmdmg and may. be seen in-
hke suppuratlve
cholangltls and cholangtocar cmoma

, Sharma et aI (22) demonstrated on
ultrasound intraluminal webs in the biliary

- tree in two patients of sclerosing cholangitis.

This sonographic: finding has not been

reported so far, although- bile duct
diverticulae and webs have been reported
on cholangiography(23).
 thickening often with marked contrast

Duct wall

enhancement, skip dilatations, mural webs
and - duct stenosis have also. been
demonstrated onCT.
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*Cholangiography is theimo‘st definitive
imaging modality for the diagnosis of PSC.
Diffuse, multifocal, short (1-2 cm in length)

strictures in both intrahepatic.and

extrahepatic bile ducts are the most
common flndmgs Strlctures alternate with
normal or mrldly dllated duct segments
sometlmes resultmg in a beaded duct
appearance Other mamfestatrons of PSC

are short (1 to 2 mm) band- hke'stnctures_

and drvertrculum hke outpouchrng. seen
;most frequently in the extrahepatrc bile
: Abrupt termmatlon of 1ntrahe atic
‘branches may be seen, the so- called
: A appearance whlch is due to

fibrous obliteration of bile ducts. The role
of MRCP in the evaluation of PSC continues
to evolve. MRCP is able to deplct the
changes that characterrse PSC mcludmg
mural’ 1rregular1txes, ‘strictures and
diverticular outpouchmg However ERCP
;may stxll be requlred in early stages of the

presence of an mtralummal polypord mass

BACTERIAL CI'IOLANGITIS AND AIDS
RELATED BILIARY ABNORMALITIES

~Bacterial cholangrtxs (ascending, acute,

mfect1ve cholangitis) is an acute infection
of the biliary tree that usually occurs in the
setting. of biliary tract obstruction. It occurs
more commonly in bemgn lesions. The
- cholangiographic frndings are variable and

range from ductal dilatation to irregular
angulation and ductal filling defects due to
purulent material in the clinical setting of

‘drlatatlon progressrve strrcture and the '

sepsis. Compl1cat10n such as cholangltlc

'abscess may be seen

k Bllrary abnormahtres can, be found in

'patrents with AIDS Most. frequently, gall

bladder wall thlckenmg secondary to
oedema occurs. Intra-or extrahepatic brle
duct dllatatlon may also be seen. The cause

of these abnormalrtres is not. known but
kmfectlon w1th HIV virus and opportumstrt
organisms have been 1mp11cated Oedema
of duct paprlla may be the cause of brhary

duct dllatatlon AR
PARASITIC DISEASES

Although many parasrtes 1nvolv 18 the
gastromtestmal tract may traverse the

biliary tract, srgmflcant mfestatlon w1th1n
the brlrary
symptomatology and
abnormalities, is seen most commonly with
Ascarxs lumbrrcordes, and Echlnococcus
:granulosus - '

w1th clmlcal
radrographxc

tree )

Ascarls lumbr1c01des

Ascar1s lumbrrco1des normally 1nhab1t
the small intestine. The vea propensrty
to mlgrate from small 1ntest1ne through the

‘ampulla of Vater to lodge in the gallt bladder
“and biliary tract. Ultrasound is considered

the most valuable tool for evaluation of

patients suspected to suffer from bilfary

ascariasis. On US, the worms can be
recognised as tubular, nonshadowing,
echogenic structures in the dilated biliary
ducts. When they are alive, the movements
of the worms can be seen, and 1t is. usually

hyperattenuatmg tubular structures
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surrounded by less attenuated bile. In
transverse sections on both US and CT, a
"bull's eye" image may be seen caused by
the worm inside a dilated bile duct. On
- cholangiography, the worms may be seen
as smooth cylmdrlcal translucenmes

' B111ary Hydatxd

Hydatid dlsease can: affect any organk

of the body and the liver is involved most
commonly: Rupture is an important
complication of hydatid cyst of the liver:
The cyst may rupture into the biliary
system, peritoneal cavity and thorax. In

patients with rupture into the biliary -

system, daughter cysts and membranes
pass into the common bile duct producing
surgical obstructive jaundice(24). It is now
possible to make an accurate pre-operative

diagnosis of hydatxd disease as well as
intrabiliary connections. Ultrasound, CT

and cholangiography are helpfulin arriving

‘at a correct preoperative diagnosis. Doyle -

et al(25) described three different patterns

of intraductal filling defects on ERCP; (i)

filiform linear material in the CBD due to
laminated hydatid memberanes, (ii)
rounded flllmg defects due to hydatid
daughter cysts, and (iii) amorphous debris
in the CBD due to a mixture of hydatld
membranes and daughter cysts

- MRCP and nuclear scan (HIDA) have
also been found to be valuable in diagnosis

of intrabiliary rupture of hydatid cyst(26) :

: RARE INF ECTIONS

Tuberculosw

~ Hepatobiliary tuberculosis is a rare -
cause of biliary strictures, predominantly .

seen in underdeveloped countries. The
most cecmmon mvolvement is at porta

hepatis and less frequently distal common
bile duct. Cholangiographic findings

~include irregular strictures and marked

proximal dilatation or in less severe cases
minimal wall irregularity or narrowing of
the common hepatic duct. Dense chalky
liver: calcification ‘and: periportal or
periductal nodal calcification suggests the
possibility of tuberculosis as a cause(27).
Periportal tubercular adenitis causing
biliary-obstruction has:been demonstrated

-~ by US and CT. We came across a patient

with jaundice who on US revealed
peripancreatic lymphadenopathy with mild
CBD dilatation (7 mm). On ERCP
intrapancreatic. part of CBD showed
ndrrowing with an extrinsic impression on
it. Rest of the CBD showed minimal
dilatation. Fine needle aspiration biopsy of - -
the nodes revealed tubercular pathology.

‘Patient recovered fully on antltubercular

treatment

Other uncommon 1r1fect10ns w1th
Cryptococcus, Candida, Trichosporon, etc.
may lead to common duct stricture and

. obstructlon

AMPULLARY STENOSIS k

Biliary obstruction may be caused by
morphologic stenosis of the ampulla of

~ Vater or sphineter of Oddi. Although

unclear, probable causes include passage of
gall stones and pancreatitis. Imaging
studies for the diagnosis of ampullary

~stenosis are frequently abnormal but not

always conclusive. On US, CT and

~ cholangiography (ERCP/MRCP) bile duct

and sometrmes pancreatic duct dilatation
may be seen. Ultrasound before and after a
fatty meal may show partial obstruction by
demonstrating an increase in common duct
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dxameter after fatty meal. Use of
hepatobiliary scintigraphy is  also
considered to be useful in the diagnosis. The
single mostvaluable study forassessing the
diagnosis of papillary stenosis is ERCP,
- where direct endoscopic inspection of the
papilla is possible. Tumours of the papilla
or surrounding:duodenum may :be
identified, if present.:Cholangiographic
findings of common bile duct dilatation, an

_elongated or rigid ampullary segment and
" failure of the common duct to empty

contrast material in 45 minutes are
“suggestive of ampullary stenosis. For
 distinguishing morphologic stenosis from
functioinal ~spasm  or  dyskinesia,
cholecystokinin or glucagon may be
" required which will relieve the spasm in
functional dyskinesia. -

' CHOLEDOCHAL VARICES

In portal hypertensxon varices of the
paracholedochal veins of Petren and
- epicholedochal venous plexus of Saint may

s occur(28). Smooth, extrinsic, nodular, spiral -

or stenotic appearing duct abnormalities
and extrahepatic bile duct obstruction
caused by varices ‘may be seen at
kcholanglography

BENIGN TUMOURS OF THE BILE
DUCT o

Bemgn blle duct tumours are rare and
are usually discovered as small polypoidal

masses or rounded or oval nodular masses.

These include papilloma, adenoma,
- fibroma, neurofibroma, hamartoma, lipoma
and leiomyoma. Benign tumours are most
frequently found in the periampullary
region or in the common bile duct and are
quite uncommon in the common hepatlc or
1ntrahepatlc ducts

Papillomas are usually sessile tumours
with a broad base These can be multifocal
but even then are conflned to a small
segment of the common duct '

Adenoma and lelomyoma are usually
single, smooth, well-circumscribed tumours

" arising in the duct wall. Sonographlcally

they: - “.moderately echogenic
nonshadowmg filling defects. The lack of
shadowing and relatively low echogenicity
suggest a tumour rather than a stone. On

" CT; these are 'seen as soft tissue masses

indistinguishable from noncalcified stones.

- Cholangiographically the tumours usually

present as round or oval filling defects with -
smooth borders Wthh do not change their
position. ~

MALIGNANT LESIONS CAUSING :
OBSTRUCTIVE BILIOPATHY

o Carcinoma gall bladder
o Cholanglo carcmoma

_ Carcmoma Head of the pancreas
CARCINOMA GALL BLADDER

, Carcmoma of the gall bladder (CaGB) E
is the most common blltary tract -
mahgnancy Risk factors include
cholelithiasis, chronic cholecystltls,f

‘anomalous pancreatobxhary ductal union,
chronic typhoid infection and porcelain gall

bladder(29) The patient is usually an
elderly female complamlng of pain in right
upper abdomen, nausea, vomltlng weight.
loss and jaundice. Hard mass may be
palpable. Majority of the tumours are
inoperable at the time of diagnosis and

_averagesurvival is only six months after the
- first symptom appears. The rich lymphatic

and venous drainage of gall bladder allows
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rapid spread to lymph nodes and
widespread dissemination. The liver bed is
invadeéd and there is local spread to
duodenum, stomach and colon. Long term
survwal 1s seen only in patients in. whom
the tumour is found 1nc1denta11y at the time
of cholecystectomy for gallstones
H1stolog1cally, majority . of mahgnant
“tumours of the gall bladder are
adenocarcmomas

Ultrasound is the prlmary imaging

modality of investigation. Three major

patterns have been described on US(30) In
type 1, the gall bladder is surrounded or
replaced by a hypo echoic or heterogeneous
mass. Cystic areas may be seen within it

represeriting necrosis or residual bile. In - ‘
‘ mrldly enhancing mass that partly or fully
replaces t the GB. Direct extension to the liver

- type 2there is focal or diffuse, irregular and
asymmetrical wall thlckenmg In type 3,

which is less common, a polyp01dal ,

_fungating intra luminal mass is seen. It

usually has a wide base and does not move

with change in the position of the‘patient.,

Gallstones are seen in 75 per cent of the
‘ patlents ‘with Ca GB(29) Liver invasion is
_ suggested by the lack of a distinct margin

between the GB mass and the liver.

‘Hematogenous distant metastases may also
be seen in the liver. Enlarged lymph nodes
~may be seen at the porta hepatis, peri-

pancreatic and para-aortic region. Biliary
obstruction in the form of dilated intra

hepatxc ‘biliary radicals and CBD may be
seen because of direct extension v1a hepato-

duodenal lrgament or compressmn by :

lymphadenopathy

. On US dlfferentlal d1agn051s 1ncludes

complicated
: xanthogranulomatous cholecystitis. The
latter is.a xanthogranulomatous reaction to

cholecystitis  and

the intra mural extravasation of bile caused

by rupture of Rokitnasky-Aschoff sinuses.
It may be assoc1ated with
lymphadenopathy Reverberation artifacts

“can obscure anterior wall lesions. S1mrlarly

sludge in GB may give the 1mpressron of

: posterlor ‘wall mass lesions. Sludge
“however, is usually mob1le when pat1ents

posmon is changed Also it usually is
brlghter than the mass lesion.
Demonstrann of vascularlty within the GB

‘lumen on color Doppler helps to

d1fferent1ate mtralummal tumour from

: sludge or pus. Polypoxdal form of CaGB

may be confused ‘with the noncalcrfxed
stone or bemgn polyp

- Commonest CT fmdmg in CaGB is

isseenas anill- defmed margin initially and
then ‘as:a low= densxty lesion in the
contiguous liver parenchyma. Less
common CT manifestations are irregular -
wall thickening and intra luminal masses.
The masses exhibit mild and variable

~ contrast enhancement and improve

visualization of the mtralummal :
component. Ancillary findings on CT

include gallstones, wall calcification,

dilated hiliary radicals, hepatic metastases,

lymphadenopathy, ascites and extension -

into stomach, duodenum-or colon. The

lymph nodes may show necrotic center.

Cholangrography shows mflltratron, ‘

‘encasement and obstructxon of the CBD in

the region of cyst1c duct with no f1lhng of
gall bladder MRI shows amass in GB fossa

which is hypo 1ntense on T1 welghted';
' 1mages and hyper mtense on T2 we1ghted L
: ;1mages
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CHOLANGIOCARCINOMA

1t is an uncommon tumour Tt is
commoner in males with peak incidence in
sixth or seventh decade. Higher incidence
is assomated with sclerosing cholangltrs
Caroli’s dlsease choledochal cysts and

ulceratlve cohtls(29) Patients usuallyv

~ present with jaundice, weight loss and

anorexxa Local and dlstant metastases are.

uncommon even at autopsy and are found

only in half of the patients. These involve

reglonal lymph nodes _peritoneum, liver,
gall bladder and dlaphragm Vascular

invasion is rare and extra abdommal spread‘

is unusual. Hxstologlcally majority of these
tumours are adenocarcinomas with
cuboidal or columnar eplthehum and
abundant flbrous stroma :

Cholangxocarcmomas can be. ‘clas‘sified as’

1) Intrahepatlc tumour (perlpheral
~ lesions). S
2) = Hilar Iesions (the most common
* location) referred to as Klatskin tumour
Selnd e e

3 Dlstal ductal tumour

: Cholanglocarcmoma may occur:in
tbetween these general locations(31).
Morphologlcally scrrihous infiltrating
neoplasms causing focal biliary strictures
without evidence of a mass are seen most

commonly: Exophyic bulky masses areseen -

usually in intrahepatic peripheral location
,‘and polyp01da1 intraluminal ductal lesions
are seen in the distal duct The tumour
stroma i is composed oftwo. maJor elements,
f1brous tissue and mucin producmg
glandular tumour and these tissues
~dramatically influence the CT and MR
imaging appearances of the tumours.

Intra-hepatic (Perlpheral) cholanglocar- ~

. cinoma

Perlpheral mtrahepatlc carcmomas are
usually large at presentation because they
are rarely symptomatic early in their course.
Imaging features are non specific and it can
not be rehably dlfferentlated from primary

- or metastatic carcmoma of the liver.

Sonographlc findings are non spemﬁc and
may be seen as hypo or iso echoic masses,
which' may be‘ homogenous or

heterogeneous. On contrast enhanced CT
scan, the tumour shows mild and peripheral . -
. ‘enhancement. On multiphase CT scan, the

enhancement is peripheral and delayed.

* The central area of the tumour, which
~ contains fibrous tissue, does not enhance

during early phase but becomes
hyperdense during the delayed phase, 4 to
20 minutes after injection, a feature which
may  help to differentiate it from
HCC(28,32). On MRI, intrahepatic
cholangiocarcinoma is seen as irregular,
heterogeneous mass with low signal

intensity (SI) on T1 wexghted images and

high SI on T2 welghted images. Mild to
moderate r1m enhancement is seen on
contrast enhanced MRI :

Hilar cholanglocarcmoma (Klatskm

'tumour)

 The most common locatlon is, elther at .
the confluence of rlght and left hepatic

'ducts or the proxrmal common hepatlc

duct and has been termed Klatskm tumour

On imaging biliary d11atatlon is seen with

or without patency of the confluence Both

US and CT are equally accurate in

demonstration of this finding, however, CT
is superior to US in identification of the

tumour. Morphologically the tumour is of
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three types; infiltrating, exophytic or
polypoid. Infiltrating type is the most
common, ’

Ancxllary CT findingsu in
cholanglocarcmoma include infiltration of
the liver, GB, pancreas or duodenum and
lymphadenopathy involving = peri
pancreatic or celiac group of nodes.

MRIand MRCP have an important role
in evaluation of cholangiocarcinoma.
MRCP is more accurate than ERCP in
determining anatomical extent of biliary
obstruction and cause of Jaunchce(lﬁ 33,34).
In addition to MRCP cross sectional MR
imaging is also a valuable tool Spoxled
gradlent echo, fat sat T1 weighted
sequences obtained at 2 to 5 mmutes after
gadolinium injection have been found to be

| ‘Flg 3: MRCP prOJectlonal 1mage shows
. Blsmuth Corlette Type I stricture mvolvmg

'the primary confluence There is no g
commumcatlon thh rlght and left hepatlc

ducts.

commonly

MALIGNANT STRICTURES

Fig. 4 : Obli ,
shows Blsmuth-Corlette Type IIIB stricture
mvolvmg the primary conﬂuence and
extendmg up to the secondary conﬂuence
on the Ieft Slde ‘ ‘

_more consistent in demonstrating the
tumour, Cholanglocarcmoma is seen‘as a

moderately enhancing lesion with this

technique(35). MR (T2WI) shows proximal *

hilar cholangiocarcinoma as ‘moderately
high signal intensity thickened duct wall or
ill defined tumour mass. The intensity of
the thickened duct wall is higher then
adjacent liver, but is of lesser intensity then
intraluminal bile. On cholangiography
(MRCP/ ERCP), the Klatskin tumour is seen

" as an irregular stricture at the confluence,

with prestenotic dilatation. Elther one or

both of the hepatlc ducts may be obstructed

in addition to the common duct (Flg 3&4) ‘
Diagnostic PTC and ERCP are now less
o employed - for

cholanglocarcmoma &

korojectional MR'CP
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- Hilar cholangiocarcinomas are graded

according to Bismuth c;lassification(36)'.'

Typellesion involves common hepatic duct
only; type Il lesion involves right and left
~ hepatic ducts at the confluence. First order
branches are involved of either (type III) or
both (type IV) of the hepatrc ducts

Dlstal duct cholanglocarcmoma

- The least’ common locatron for
cholanglocarcmoma is the distal duct.
~U1trasound demonstrates blhary dllatatlon
proxrmal to an abrupt obstructxon Site of

the lesron w111 determme the GB dlstentron ‘

Demonstratlon of mass israre, so it becomes
;dlfflcult to differentiate it from benlgn
‘strictures. In absence of history of previous
surgery, cholangiocarcinoma should be

_suspected when abrupt obstruction of drstal '
duct is seen without visualisation of a mass
or calculus and the pancreas is normal. If ‘

the ,ass is seen nearhead of the: ancreas,

suggested by abrupt cut off wrthout amass
or calculus. lefuse enhancmg wall
thlckenmg may be seen. Ifamassis seen it
is hypodense in pre contrast scans and
shows delayed enhancement on post
contrast scans. Rarely, a peripheral ring

the resected patlents surv1ve for more than ~
five years. . On imaging, the b111ary
'obstructlon till the level of ampulla with
‘:or w1thout dilatation of pancreatxc duct is
~ seen (Flg. 5a to ¢). Demonstration of the
_“mass is uncommorn. -

enhancement pattern is seen(37).

" On cholangiography, distal cholangio-
carcinoma may reveal obstructive, stenotic
or protuberant lesion. Commonest is the

‘obstructive lesion, which appears as U or -

V shaped occlusion with nipple, rat tail,

smooth or irregular termination. The

stenotic type is seen asa rigid, narrowed
lumen with irregular margins and pre
stenotic dilatation. The protuberant type is

'seen as nodular or polypoidal intra- luminal

f1111ng defects attached to the wall ‘The
Diffuse  sclerosing  type of

:cholangrocarcmoma causes w1despread

strictures of both intra and extra hepatlc

“ducts resembllng sclerosmg cholangltls
;Clues for the correct dlagn051s of

cholanglocarcmoma include absence of
diverticuli and more severe disease in extra-
hepatic ducts and promment dilatation of
the ducts :

4 l’,;Perlampull {’;y carcmom -
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PERIAMPULLARY CARCINOMA

Fi'g. 5(a) : MRCP (thick slab) image
shows dilatation of central
intrahepatic biliary  radicles,
‘common bile duct as well as MPD.

Fig. 5(b) : Axial T, W (FLASH)
_image shows the dilated CBD and
'MPD (double duct sign) Ny

5(c) : Axial TIW (FLASH) -
- im“agé‘, caudal to the above imag
_shows.helerogenous mass in
_periampullary location.
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Majority of duodenal adenocarcinoma = sign may be seen on barium meal
are polypoidal. Papillary region is the most examination o e -
common site of origin(38). These tumoUrS““k‘ ; On ultr‘ sonography ;p‘anc eat;c
often produce biliary obstruction and j ‘
present w1th jaundice. L

CARCINOMA HEAD' OF TH'
PANCREAS

Carcmoma of the head of the pancreas
is an important cause of mahgnant lesions
leading to biliary obstruction. The
commonest tumour of the pancreas is an
adenocarcinoma of ductal origin and r 105t
‘adenocarcinomas arise in the head,

Obstruction of the CBD and concurrent
neighbouring pancreatic duct frequently
occurs. The typical pancreatic cance
solid scrrihons tumor which has adecreas
vascular perfusion compared to the norr
' pancreatlc tissue :

In patlents with carcinoma head of;the [
pancreas, widening of C loop with
spiculated duodenal wall with fixity of the
duodenal folds and Frostberg's reverse 3

Fig. 6(a) : Axial CT image shows g ss
dilatation of IHBR in both lobes of liver,
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head of pancreas.

pancreatic and biliary ductal anatomy is
better defined because of adequate
enhancement of the parenchyma while
intense enhancement of the blood vessels
facilitates: -assessment of  .vascular
involvement. ‘

MRI is especially suited for the
- detection of small, nonorgan deforming
pancreatic ductal adenocarcinoma, and
detection, of islet cell tumours. Ductal
adenocarcinoma appears as an area of
abnormally decreased signal on T,W
images and as a poorly enhancing
hypovascular mass on contrast.enhanced
MR scan due to its desmoplastic -fibrotic
composition. MR is superior to helical CT
for determination of local tumour extension
and nearby organ invasion.

MRCP has been shown to be accurate
in-identifying the presence and‘level of
neoplastic obstruction ‘of the pancreatico-
biliary tract. In addition MRCP performed
in conjunction with a conventional
abdominal MR and when necessary MRA,
yields a comprehensive examination that

Fig. 6y(ck) : Heterdgenous mass seen in the

permits not o‘nly‘ diagnosis but also staging
of malignant neoplasms of the pancreatico-
biliary tract. ’ ‘

'OTHER MISCELLANEOUS TUMORS

OF BILIARY TRACT

Miscellaneous tumors of biliary tract

include biliary cystadenocarcinoma,

carcinoids, lymphoma, villous tumour,
embryonal rhabdomyosarcoma and
secondaries. o

| Biliary cystadenocarcinomas are rare
biliary tract neoplasms that arise from intra
hepatic and less frequently, extra hepatic
biliary tree. Majority occur in women. On
sonography, multiloculated cystic mass is
seen. Mural nodules and fluid-fluid levels
may also be seen. CT demonstrates low-
density intrahepatic lesion with internal
septations and mural nodules. Each loculus
may have a different CT density(36).

Embryonal rhabdomyosarcoma
(Sarcoma botryoides) is the second most
common cause of obstructive jaundice in
children past infancy; first being
choledochal cyst. Average age of onset is
four years with rapid progression and
death. It grows along the wall of CBD
beneath the mucosa with polypoidal
intraluminal projection. US and CT show
dilated intra hepatic ducts and a soft tissue
mass in the region of CBD. On
cholangiography, grape like filling defects
are seen in dilated CBD. '

LIVER DISEASES AFFECTING THE
BILIARY TRACT

" Diseases of hepatic parenchyma may
affect the intrahepatic biliary tree causing
obstructive biliopathy. Bile duct changes are




208 Sushma Vashisht :

better evaluated by cholangiography,
whereas the underlying liver disease may
be demonstrated on US, CT and MRI.

~.Parenchymal liver masses (neoplasms,
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