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Introduction

Ch ole doch al cys ts  are  conge nital or acq uire d dis pro-
portionate  dilatations  of any portion of th e  bile  ducts ,
m ore  com m only found to occur in th e  e xtrah e patic
bile  ducts . Th e  incide nce  of ch ole doch al cys ts  is  rare ,
e s tim ate d to lie  be tw e e n 1 in 100,000 or 150,000
pe ople  in W e s te rn countrie s . H ow e ve r, th e  incide nce
is  re porte d to be  h igh e r in As ian population. Th e y are
found to occur m ore  fre q ue ntly in fe m ale s  w ith  a 4:1
fe m ale  to m ale  pre ponde rance .1 Alth ough  m os t cas e s
are  us ually diagnos e d in infancy and ch ildh ood, up
to 25%  of cas e s  are  diagnos e d in adulth ood.2 In th is
pictorial re vie w , w e  pre s e nt cas e s  from  our ins titute
th at h ave  be e n diagnos e d and clas s ifie d according
to th e  Todani’s  clas s ification.
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Path oge ne s is

M any th e orie s  h ave  be e n pos tulate d about th e
path oge ne s is  of ch ole doch al cys ts . Conge nital cys ts
are  th ough t to h ave  an as s ociation w ith  fe tal viral
infe ctions  or occur due  to une q ual prolife ration of
e m bryologic biliary e pith e lial ce lls  be fore  bile  duct
cannulation is  com ple te .Re ce ntly, th e  as s ociation
be tw e e n th e  anom alous  union of th e  pancre aticobile
duct (AUPBD) and th e  form ation of ch ole doch al cys ts
h as  draw n w ide s pre ad atte ntion. De ve lopm e ntally,
th e  CBD and pancre atic duct norm ally unite  w ith in
th e  s ph incte r of O ddi to form  a com m on ch anne l
w h ich  is  us ually 0.2-1.0 cm  long. W h e n th e  le ngth  of
th is  ch anne l is  gre ate r th an 1.5 cm , pancre atic juice s
e nte r th e  biliary s ys te m  and caus e  ch olangitis  and
bile  duct w all de s truction, w h ich  toge th e r w ith  dis tal
s te nos is  due  to s carring, re s ult in form ation of a
ch ole doch al cys t.3,4

Clinical Pre s e ntation

Th e  triad of pain, jaundice  and an abdom inal m as s
are  us ually note d in m os t infants . Adults  m ay pre s e nt
w ith  vague  abdom inal pain and non-s pe cific s ym pto-
m atology.1,3,4 Oth e rs  m ay pre s e nt w ith  com plications
s uch  as  pancre atitis , ch olangitis , or biliary lith ias is .
Rare ly, th e re  m ay be  intra-pe ritone al rupture , h e m orr-
h age  due  to e ros ion of adjace nt ve s s e ls , portal
h ype rte ns ion or s e condary biliary cirrh os is . In addition,
type  III cys ts  can cas e  gas tric outle t obs truction due
to th e  obs truction of th e  duode nal lum e n or intus
s us ce ption.

Im aging Modalitie s

Ultras ound is  th e  us ually th e  initial m odality us e d for
im aging th e  biliary tre e  be caus e  of its  noninvas ive
and ine xpe ns ive  nature . Th e re  w ill us ually be  a cys tic
le s ion in th e  righ t uppe r q uadrant at th e  portah e patis
w h ich  is  s e parate  from  th e  gall bladde r. Pre vious
lite rature  re ports  a s e ns itivity ranging from  71-9 7%
for ultras ound in m ak ing th e  diagnos is  of ch ole doch al
cys ts .5 Furth e rm ore , ultras ound can als o be  us e d for
follow -up s urve illance .
Com pute d tom ograph y (CT) s cans  are  be ne ficial in
de line ating th e  re lations h ip of th e  cys t w ith  th e  biliary
s ys te m  and s urrounding s tructure s , e valuation of th e
intrah e patic ducts  (s uch  as  in Type  V Caroli’s  dis e as e )
and is  als o us e ful in ruling out any as s ociate d m alig-
nancy. Com pute d tom ograph ic ch olangiograph y h as
als o be e n us e d to de fine  th e  com ple te  anatom y of
th e  biliary s ys te m for appropriate  s urgical m anage -
m e nt. Anoth e r fre q ue ntly us e d m odality is  a te ch ne -
tium -9 9  H IDA s can, w h ich  can be  unde rtak e n for
de m ons trating continuity of th e  cys t w ith  th e  b ile
ducts .6
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Ch olangiograph y e ith e r via e ndos copic re trograde
ch olangiopancre atograph y (ERCP), pe rcutane ous
trans h e patic ch olangiograph y (PTC) or intraope rative
ch olangiograph y re m ains  us e ful for ide ntifying an
abnorm al pancre aticobiliary duct junction and pre -
s e nce  of lith ias is  or m alignancy. Give n th e  invas ive -
ne s s  of ch olangiograph y, m agne tic re s onance  ch olan-
giopancre atograph y (MRCP) is  now  cons ide re d to
be  th e  gold s tandard, w ith  s e ns itivity for diagnos is
be ing as  h igh  as  9 0%  - 100% .7

CLASSIFICATION AND RADIOLOGIC FEATURES
Kom i e t al.8 clas s ifie d AUPBD into th re e  type s
according to th e  angle  of th e  ductal union, w h e th e r
it is  at a righ t angle  or form ing an acute  angle .
H ow e ve r, th e  unive rs ally acce pte d clas s ification
s ys te m  for ch ole doch al cys ts  is  th e  Todani Clas s i-
fication,9 ,10 (Tab. and Fig.1) bas e d on th e  m orph ology,
location, and num be r of intrah e patic and e xtrah e patic
bile  duct cys ts .

Table  1: Todani’s  clas s ification of ch ole doch al cys ts

Type I

Type IA

Type IB

Type II

Type III

Type IVA

Type IVB

Type V

Involvement of the extrahepatic bile ducts

Entire extrahepatic duct involved

Focal segment of extrahepatic duct involved

True diverticulum of extrahepatic duct

Choledochocele; cystic dilatation of distal portion of extrahepatic duct

Involvement of both extra and intrahepatic ducts

Multiple segmental dilatations of the extrahepatic ducts only

Caroli’s disease; cystic dilatation of intrahepatic ducts only

Figure  1: Sch e m atic diagram  of Todani clas s ification of ch ole doch al
cys ts 9 ,10

Figure  2(A and B): Ch ole doch al cys t type  IA. MRCP e xam ination
w as  pe rform e d in a 27 ye ars  old fe m ale  w ith  righ t uppe r q uadrant
pain. Fus iform  and tortuous  dilatation of e xtrah e patic biliary tre e
in k e e ping w ith  type  I ch ole doch al cys t. No e vide nce  of intrah e patic

biliary dilatation.

B

A

Figure  3(A and B): Ch ole doch al cys t type  IC. Axial and coronal
im age s  from  e nh ance d CT abdom e n of a 4 m onth  old boy w ith
jaundice . Th e re  is  cys tic dilatation of th e  com m on bile  duct at th e

portah e patis  w ith out e vide nce  ofintrah e patic biliary dilatation.

A

B
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Figure  5(A and B): Ch ole doch al cys t type  IVA. A 3 m onth  old
fe m ale  patie nt pre s e nte d w ith  an abdom inal m as s .Ultras ound

s h ow e d a large  cys tic s tructure  aris ingfrom  th e  portah e patis  along
w ith  intrah e patic and e xtrah e patic biliary dilatation.

Figure  4(A, B, C and D): Ch ole doch al cys t type  III. Axial and
coronal im age s  from  CT KUB (A and B) and MRCP e xam ination
(C and D) of a 29  ye ar old fe m ale  w h o w as  be ing e valuate d for
re curre nt UTI. A s m all cys tic le s ion is  s e e n in th e  re gion of th e

h e ad of pancre as  w h ich  is  ins e parable  from  th e  dis tal portion of
th e  CBD. No filling de fe ct is  ide ntifie d w ith in th e  dive rticulum  or

th e  CBD. No intrah e patic biliary dilatation is  s e e n.
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Figure  6 (A and B): Ch ole doch al cys t type  IVA. A 12 ye ars  old
boy w ith  jaundice  and righ t uppe r abdom inal pain unde rw e nt

contras t e nh ance d CT e xam ination.Th e  coronal and axial im age s
s h ow  a Type  IV ch ole doch al cys t w ith  intrah e patic and e xtrah e patic

biliary ductal dilatation. H igh  de ns ity note d in th e  dis tal CBD,
w h ich  m ay re pre s e nt ins pis s ate d s e cre tions  vs . calculus .
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Figure  8 (A and B): Type  V ch ole doch al cys ts : Caroli’s  dis e as e .
Cys tic dilatation of th e  righ t lobe  intrah e patic ducts  w ith  ce ntral

dot s ign. Norm al e xtrah e patic ch anne ls .

Figure  7 (A and B): Type  IVB ch ole doch al cys t. 7 ye ar old fe m ale
w ith  abdom inal pain and vom iting. Coronal s e ctions  of CT abdom e n
s h ow s  m ultiple  s e gm e ntal dilatation of th e  e xtrah e patic ducts .

A
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Com plications

Com plications  of ch ole doch al cys ts  in adults  include
ch ole cys titis , re curre nt ch olangitis , biliary s tricture ,
ch ole doch olith ias is , re curre nt acute  pancre atitis  (Fig.
9 ), and m alignant trans form ation into ch olangio carci-
nom a w ith  incide nce  incre as ing w ith  age .1,4 More ove r,
th e  diagnos is  of adult ch ole doch al cys ts  is  ofte n
de laye d due  to nons pe cific clinical s ym ptom ology or
s ym ptom s  m as k e d by oth e r s e condary h e patobiliary
conditions . Th is  re s ults  in an incre as e d ris k  of
m alignant de ge ne ration w h ich  occurs  m os t ofte n in
Todani type  I and IV cys ts .1 W h ile  m os t of th e  re porte d
cas e s  of cance r aris ing in ch ole doch al cys ts  are
ch olangiocarcinom as  w ith in dilate d e xtra-h e patic bile
ducts , 10%  are  gall bladde r carcinom a.11 Gall bladde r
carcinom a in patie nts  w ith  AUPBD and w ith out CBD
dilatation is  s h ow n to be  m ore  com m on th an patie nts
w ith  gall bladde r carcinom a w ith  ch ole doch al cys ts .12
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Th e re fore , if a s us picious  abnorm ality is  de te cte d in
th e  w all of a ch ole doch al cys t on im aging s tudie s ,
furth e r e valuation s h ould be  pe rform e d to e xclude
th e  pre s e nce  of AUPBD.12

in patie nts  w ith  Type  IVA cys ts . More ove r, patie nts
w ith  Type  IVA cys ts  or Type  V cys ts  w ill e ve ntually
re q uire  live r trans plantation.13

Figure  9 (A and B): Axial and coronal im age s  from  MRCP
e xam ination of a 7 ye ars  old girl w ith  re curre nt pancre atitis .Th e re
is  fus iform /s accular dilatation of th e  proxim al and m id CBD w ith

dilatation of th e  righ t and le ft h e patic ducts . Th e  findings
re pre s e nting type  IVA ch ole doch al cys t. Sw olle n pancre as  w ith
pe ripancre atic fre e  fluid s e e n re pre s e nting acute  pancre atitis .
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A

Tre atm e nt

Optim al tre atm e nt option is  us ually s urgical inte rve n-
tion. Excis ion of th e  e xtrah e patic biliary tre e , including
ch ole cys te ctom y, w ith  a Roux-e n-Y h e paticoje ju-
nos tom y is  ide al options  for Type  I, II and IV cys ts .
Type  III cys ts  can ofte n be  m anage d w ith  e ndos copic
s ph incte rotom y or e ndos copic re s e ction. Additional
s e gm e ntal re s e ction of th e  live r m ay be  ne ce s s ary
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