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Introduction

Incre as e d le ve ls  of bilirubin caus e  Jaundice  i.e .
ye llow is h  dis coloration of th e  s k in, m ucous  m e m -
brane s , s cle ra, and body fluids . Jaundice  can be
obs tructive  or non obs tructive .1 Obs tructive  jaundice
re s ults  from  obs truction to th e  pas s age  of bilirubin
from  h e patocyte s  to duode num . It is  a com m on
proble m  in s urgical practice .2 Diffe re nt dis e as e s
re s ults  in obs tructive  jaundice , am ong w h ich  ch ole do-
ch olith ias is  is  th e  m os t com m on caus e . Th e  pre vale nce
of ch ole doch olith ias is  in obs tructive  jaundice  patie nts
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INTRODUCTION: Magne tic re s onan ce ch olangio pancre atograph y (MRCP) is  a non-invas ive  te ch niq ue  for
diagnos ing com m on bile  duct s tone s . Rationale  of th is  s tudy w as  to gath e r data about M RCP in our s e ttings  to
de ve lop our local guide line s  for e arly and non-invas ive  diagnos is  of com m on bile  duct s tone s . Th is  w ill h e lp in
e arly initiation of de finitive  th e rapy in th e s e  patie nts . OBJECTIVES: To de te rm ine  diagnos tic accuracy of MRCP
for de te ction of ch ole doch olith ias is  in obs tructive  jaundice  patie nts  tak ing s urgical findings  as  gold s tandard.
MATERIALS AND METHODS: It is  a Cros s -s e ctional (validation) s tudy of s ix m onth s  duration. Study w as
pe rform e d in de partm e nt of Diagnos tic Radiology. MRCP of125 patie nts  of e ith e r ge nde r w ith  age  be tw e e n 20-
60 ye ars  w h o h ad clinical and laboratory e vide nce  of obs tructive  jaundice , w as  pe rform e d. MRI m ach ine  of 1.5
Te s la w as  us e d. MRCP re s ults  w e re  corre late d w ith  s urgical findings . Se ns itivity, s pe cificity, PPV, NPV and ove rall
accuracy w as  calculate d. RESULTS: 36.0%  (n=45) patie nts  w e re  m ale s  and 64.0%  (n=80) w e re  fe m ale s . 72.0
%  (n=9 0) of patie nts  w e re  pos itive  on MRCP and 74.4%  (n=9 3) of patie nts  w e re  pos itive  on s urge ry. Se ns itivity,
s pe cificity, PPV, NPV and accuracy w e re  found to be  9 4.6% , 9 3.8% , 9 7.8% , 85.7%  and 9 4.4%  re s pe ctive ly.
CONCLUSIONS: MRCP allow s  non-invas ive  de te ction of com m on bile  duct s tone s  w ith  e xce lle nt accuracy.
Key words: Ch ole doch olith ias is , obs tructive  jaundice , MRCP.
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is  40.9 % .3,4 Com m on pre s e ntations  of ch ole do-
ch olith ias is  include s  jaundice , pain in righ t uppe r
abdom e n, dark  urine , pruritis , clay coloure d s tools ,
acute  pancre atitis  and acute  ch olangitis . Im portant
laboratory findings  include s  incre as e d le ve ls  of s e rum
alk aline  ph os ph atas e  and bilirubin.5,6 Early de te ction
of caus e  of th e  obs tructive  jaundice  is  e s s e ntial
be caus e  if obs truction is  not re lie ve d, it can le ad to
s e condary billiary cirrh os is .7

Diffe re nt invas ive  and non invas ive  im aging inve s -
tigations  are  available  for diagnos ing th e  caus e  of
obs tructive  jaundice . Th e s e  include s  ultras ound, Pe rcu
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tane ous  Trans h e patic Ch olangiopancre a-tograph y
(PTC), Endos copic ultras ound, Com pute d Tom o-
graph y (CT) s can,  Endos copic re trograde  Ch olangio
pancre atograph y (ERCP) and Magne tic Re s onance
Ch olangio pancre atograph y (MRCP).8,9  Due  to its
te ch nical ve rs atility, s upe rior s oft tis s ue  contras t
re s olution and m ultiplanar capability, MRCP is  s upe rior
to oth e r im aging te ch niq ue s . Be ing h igh ly s e ns itive ,
non-invas ive , w ith  h igh  capability to e valuate  le s ions
at all le ve ls  and lack  of involve m e nt of IV contras t,
s e dation and radiation e xpos ure , MRCP h as  be com e
a ch ie f im aging m odality to as s e s s  th e  e tiology of
obs tructive  jaundice .10,11 MRCP is  an e xce lle nt prim ary
tool for de te cting or e xcluding CBD s tone s  be fore
ch ole cys te ctom y. MRCP h as  a s pe cificity of 9 0%  and
s e ns itivity of 9 5%  in de m ons -trating com m on bile
duct s tone s .12 Th e  pre s e nt s tudy w as  aim e d to
de te rm ine  th e  im portance  of MRCP in diagnos ing
ch ole doch olith ias is  in obs tructive  jaundice  patie nts .
Re s ults  w ith  h igh e r diagnos tic accuracy of MRCP w ill
h e lp to pre ve nt patie nts  from  unde rgoing invas ive
and re lative ly uns afe  im aging inve s tigation and
unne ce s s ary s urge rie s .

Materials and Methods

STUDY DESIGN:

Cros s  s e ctional validation s tudy

SETTING:

Th is  s tudy w as  carrie d out at th e  Radiology De part-
m e nt, PIMS H os pital Is lam abad, in collaboration w ith
Surgical De partm e nt of PIMS H os pital Is lam abad.

DURATION:

Six m onth s  (01-01-2015 to 30-06-2015)

SAMPLE SIZE:

Th e  calculate d s am ple  s iz e  125. K e e ping MRCP
e xpe cte d s e ns itivity as  9 5%  and s pe cificity as  9 0% ,12

pre vale nce  of ch ole doch olith ias is  in obs tructive
jaundice  patie nts  40.9 % 3,4 and de s ire d pre cis ion for
s e ns itivity 5%  and for s pe cificity 10%  w ith  confide nce
le ve l 9 5% .

SAMPLE TECHNIQUE:

Non-probability Cons e cutive  s am pling te ch niq ue

SAMPLE SELECTION:

INCLUSION CRITERIA:

1. Patie nts  of 20-60 ye ars  of age .
2. Both  ge nde rs .
3. Patie nts  w ith  clinical (It include s  ye llow is h  dis co-
loration of body w ith  any of th e  follow ings , pruritis ,
anore xia, w e igh t los s , abdom inal pain, fe ve r and
vom iting), laboratory (It include s  all of th e  follow ings ,
Alk aline  Ph os ph atas e  > 670U/L, Gam m a Glutam yl
Trans pe ptidas e  > 9 0U/L, Se rum  Bilirubin > 1m g/dl)
or s onological (Com m on bile  duct diam e te r > 6.5 m m )
e vide nce  of obs tructive  jaundice .

EXCLUSION CRITERIA:

1. Pos t-ope rative  patie nts  of ch ole doch olith ias is  (to
e xclude  re s idual or re curre nt dis e as e  proce s s ).
2. Patie nts  not fit for MRCP including th os e  w ith , brain
ane urys m  clips , coch le ar im plants , cardiac pace -
m ak e rs  and pros th e tic h e art valve s .

DATA COLLECTION PROCEDURE:

De m ograph ic data of all th e  patie nts  fulfilling th e
inclus ion crite ria w as  tak e n afte r tak ing inform e d
w ritte n cons e nt. MRCP on Ph ilips  MRI m ach ine  of
1.5-T w as  th e n carrie d out. Patie nts  w e re  nil orally
for 6-8 h rs  prior to th e  e xam ination. A th re e  dim e n-
s ional (including axial, coronal and obliq ue  im age s ),
fat s uppre s s e d, h e avily T2 w e igh te d FSE s e q ue nce
w ith  m ultis lab acq uis ition w as  m ade  during MRCP.
All puls e  s e q ue nce s  w e re  acq uire d in bre ath -h old
(10 s e conds ) e xce pt T2 H ASTE trans ve rs e  gate d
s e q ue nce s . In addition, Maxim um  inte ns ity proje ction
(MIP) re cons truction w e re  ge ne rate d from  e ach
m ultis lice  data s e t. Im age s  w e re  analyz e d by cons ul-
tant radiologis t of th e  PIMS diagnos tic radiology
de partm e nt, be ing pos itive  or ne gative  for intralum inal
filling de fe cts  re pre s e nting ch ole doch olith ias is  (as
pe r ope rational de finition). Findings  obtaine d w e re
confirm e d on s urge ry by cons ultant s urge on, of PIMS
ge ne ral s urge ry de partm e nt and final re s ults  w e re
conclude d.

DATA ANALYSIS PROCEDURE:

Data w as  e nte re d and analyz e d by us ing SPSS
ve rs ion 10. For q uantitative  variable s  (lik e  age  and
m e an) s tandard de viation w as  calculate d. For
q ualitative  variable s  (lik e  ge nde r) fre q ue ncy and
pe rce ntage  w e re  calculate d. Data w as  s tratifie d for
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age  (20-40, 41-60 ye ars ) and ge nde r (m ale /fe m ale )
to control e ffe ct m odifie r and pos t s tratification ch i-
s q uare  w as  applie d. Th e  s e ns itivity, s pe cificity, pos itive
pre dictive  value , ne gative  pre dictive  value  and diag-
nos tic e fficacy w as  re porte d in pe rce ntage  us ing
form ulae  bas e d on 2× 2 table  as  follow s .

Results

A total of one  h undre d and tw e nty five  (n=125) patie nts
fulfilling th e  inclus ion and e xclus ion crite rias  w e re
s tudie d. De m ograph ic profile  in s tudy population is
s h ow n in (Tab.1) and (Tab. 2). Th e  re s ults  w e re  ana-
lyz e d by cre ating 2 x 2 continge ncy table s . For th e
validation purpos e , w e  calculate d five  param e te rs ;
s e ns itivity, s pe cificity, pos itive  pre dictive  value , ne gative
pre dictive  value  and ove rall accuracy for our s tudy
population as  s h ow n in (Tab. 2). O ur s tudy re s ults
s h ow e d th at s e ns itivity, s pe cificity, pos itive  pre dictive
value , ne gative  pre dictive  value  and accuracy of
9 4.6% , 9 3.8% , 9 7.8% , 85.7%  and 9 4.4%  re s pe ctive ly.

of ch ole doch olith ias is  is  not k now n am ong th e  patie nts
w ith  gallbladde r dis e as e , H ow e ve r it h as  be e n e s ti-
m ate d th at 5 to 20 pe rce nt of patie nts  h ave  ch ole do-
ch olith ias is  at th e  tim e  of ch ole cys te ctom y, w ith  th e
incide nce  incre as ing w ith  age .13,14 Mos t cas e s  of ch o-
le doch olith ias is  re s ults  from  th e  pas s age  of galls tone s
from  th e  gallbladde r to th e  com m on bile  duct. Prim ary
ch ole doch olith ias is  (i.e , form ation of calculi w ith in th e
com m on bile  duct) is  le s s  fre q ue nt. It us ually occurs
in th e  back ground of biliary s tas is  (i.e  in patie nts  w ith
cys tic fibros is ), h aving incre as e d te nde ncy for intra-
ductal calculi form ation. Elde rly pe ople  w ith  large  bile
ducts  and pe riam pullary dive rticulae  are  at h igh  ris k
for th e  form ation of bile  duct s tone s . Patie nts  w ith
re curre nt or pe rs is te nt infe ction involving th e  biliary
s ys te m  are  als o at h igh  ris k . Patie nts  w ith  ch ole doch oli-
th ias is  typically pre s e nt w ith  colick y pain and rais e d
bilirubin and alk aline  ph os ph atas e  le ve ls . Patie nts
w ith out any com plications  are  us ually afe brile  and
h ave  a norm al com ple te  blood count and pancre atic
e nzym e  le ve ls . Ve ry rare ly, patie nts  are  as ym ptom atic.
Com plications  of ch ole doch olith ias is  include  acute
pancre atitis  and acute  ch olangitis . Se ldom , patie nts
w ith  long-s tanding biliary obs truction m ay de ve lop
s e condary biliary cirrh os is . Th e  firs t im aging inve s ti-
gation done  is  us ually a trans abdom inal ultras ound.
Additional inve s tigations  m ay include  m agne tic
re s onance  ch olangiopancre atograph y (M RCP),
e ndos copic ultras ound (EUS), and/or e ndos copic
re trograde  ch olangiopancre atograph y (ERCP). Th e
aim  of th e  diagnos tic e valuation is  to confirm  or
e xclude  th e  pre s e nce  of com m on bile  duct s tone s
us ing th e  le as t invas ive , m os t accurate , and m os t
cos t-e ffe ctive  im aging m odality.15 Th e  s pe cific app-
roach  is  de te rm ine d by th e  le ve l of clinical s us picion,
availability of im aging m odalitie s , and patie nt factors .
EUS and MRCP h ave  large ly re place d ERCP for th e
diagnos is  of ch ole doch olith ias is  in patie nts  at
inte rm e diate  ris k  for ch ole doch olith ias is . EUS is  le s s
invas ive  th an ERCP, and MRCP is  noninvas ive . Both
te s ts  are  h igh ly s e ns itive  and s pe cific for ch ole do-
ch olith ias is .16 MRCP is  pre fe rre d for m any patie nts
be caus e  it is  noninvas ive . H ow e ve r, th e  s e ns itivity of
MRCP m ay be  low e r for s m all s tone s  (<6 m m )17 and
biliary s ludge  can be  de te cte d by EUS, but ge ne rally
not by MRCP. As  a re s ult, EUS s h ould be  cons ide re d
in patie nts  in w h om  th e  s us picion for ch ole doch oli-
th ias is  re m ains  m ode rate  to h igh  de s pite  a ne gative

Number
(percentage)

Table 1: De m ograph ic Profile  of th e  s tudy population

Male

Females

Total

Mean Age ± SD
(years)

45 (36.0%)

80 (64.0%)

125 (100%)

45.3 ± 8.9

46.5 ± 7.9

46.1 ± 8.3

Sugical Findings

MRCP Positive Negative Total

Positive
88

(True Positives)
2

(False Positives) 90

Negative
5

(False Negatives)
30

(True Negatives)
35

Total 93 32 125

Se ns itivity: 9 4.6% ,
Spe cificity;   9 3.8%
Pos itive  Pre dictive  Value  ;  9 7.8%
Ne gative  Pre dictive  Value ; 85.7%
Ove r all Accuracy;  9 4.4%

Table 2: Cros s -tabulation of MRCP and s urge ry re s ults

Discussion

Occurre nce  of galls tone s  w ith in th e  com m on bile  duct
is  k now n as  Ch ole doch olith ias is . Th e  e xact incide nce
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MRCP. Multiple  s tudie s  h ave  com pare d te s t ch arac-
te ris tics  of MRCP w ith  oth e r im aging m odalitie s  in
de te ction of ch ole doch olith ias is . Studie s  com paring
MRCP and ERCP for de te cting ch ole doch olith ias is
h ad s im ilar to accuracy (s pe cificity 85 to 100%  and
s e ns itivity 80 to 100 % ).18,19  Rationale  of th is  s tudy
w as  to gath e r data about MRCP in our s e ttings  to
de ve lop our local guide line s  for e arly and non-invas ive
diagnos is  of com m on bile  duct s tone s . Th is  w ill h e lp
in e arly initiation of de finitive  th e rapy in th e s e  patie nts .
Our m ain obje ctive  w as  to de te rm ine  diagnos tic
accuracy of MRCP for de te ction of ch ole doch olith ias is
in obs tructive  jaundice  patie nts  tak ing s urgical findings
as  gold s tandard. 125 patie nts  of e ith e r ge nde r w ith
age  be tw e e n 20-60 ye ars  w h o h ad clinical and
laboratory e vide nce  of obs tructive  jaundice  w e re
e nrolle d. MRCP w as  pe rform e d of e ve ry patie nt and
corre late d w ith  s urgical findings . Se ns itivity, s pe cificity,
PPV, NPV and ove rall accuracy w as  calculate d. Our
re s ults  s h ow e d th at 36.0%  (n=45) patie nts  w e re  m ale s
and 64.0%  (n=80) w e re  fe m ale s . 72.0 %  (n=9 0) of
patie nts  w e re  pos itive  on MRCP and 74.4%  (n=9 3)
of patie nts  w e re  pos itive  on s urge ry. Se ns itivity,
s pe cificity, PPV, NPV and accuracy w e re  found to be
9 4.6% , 9 3.8% , 9 7.8% , 85.7%  and 9 4.4%  re s pe ctive ly.
Th e re  w e re  five  (n=5) fals e  ne gative  re s ults  w h ich
occurre d be caus e  s m all or im pacte d calculi at th e
dis tal com m on bile  duct or am pulla w e re  difficult to
de te ct or dis tinguis h  from  s te nos is .Th e re  w e re  tw o
(n=2) fals e  ne gative  re s ults  w h ich  occurre d due  to
m is tak ing a prom ine nt am pullary s ph incte r for a low e r
bile  duct s tone . Our re s ults  are  s im ilar w ith  th e  alre ady
publis h e d data on th e  s am e  s ubje ct.
Fulch e r AS, e t al20 pros pe ctive ly de te rm ine d th e
clinical applications  and diagnos tic accuracy of MRCP.
MRCP yie lde d an accuracy of 100%  in de te rm ining
th e  pre s e nce  of pancre aticobiliary dis e as e , th e  pre -
s e nce  and le ve l of biliary obs truction, and obs truction
due  to bile  duct calculi.
Vargh e s e  JC,e t al21 conducte d a com parative  s tudy
on m agne tic re s onance  ch olangiopancre atograph y
(MRCP)  and dire ct ch olangiograph y for th e  de te ction
of biliary tract dis e as e . Th e ir re s ults  s h ow e d th at
MRCP diagnos e d ch ole doch olith ias is  w ith  a s e ns itivity
of 9 3% , s pe cificity of 9 9 %  and accuracy of 9 7 % . Th e
ove rall s e ns itivity, s pe cificity and accuracy of MRCP
in th e  de te ction of bile  duct le s ions  w e re  9 7% , 9 8%
and 9 7% , re s pe ctive ly. Auth ors  conclude d th at MRCP

h as  a h igh  diagnos tic accuracy w h e n com pare d w ith
dire ct ch olangiograph y in th e  de te ction of bile  duct
dis e as e . Lom anto D, e t al22 aim e d to as s e s s  th e  fe as i-
b ility of M RCP ve rs us  ERCP in th e  diagnos is  of
biliarytract and pancre atic dis e as e s . O ne  h undre d
and th irty-s ix patie nts  w e re  unde rgone  MRCP. Th e ir
re s ults  de m ons trate d th at in ch ole doch olith ias is ,
MRCP s h ow e d 9 1.6%  s e ns itivity, 100% s pe cificity,
and ove rall diagnos tic accuracy 9 6.8% .
Be ck e r CD, e t al23 e valuate d th e  accuracy of MRCP
for de te cting bile  duct calculi and s te nos is . Th e ir
re s ults  de m ons trate d th at ch ole doch olith ias is  w as
diagnos e d w ith  a s e ns itivity of 88% -9 2%  and a
s pe cificity of 9 1% -9 8% . Auth ors  conclude d th at w ith
MR ch olangiopancre atograph y, bile  duct calculi and
s te nos e s  can be  diagnos e d w ith  h igh  accuracy and
good inte r-obs e rve r agre e m e nt. Studie s  conducte d
in Pak is tan als o s h ow e d s im ilar re s ults . A s tudy con-
ducte d in Karach i s h ow s  s e ns itivity of 9 7%  and
s pe cificity of 75%  w ith  ove rall diagnos tic accuracy of
80% .24

In s um m ary, Magne tic re s onance  ch olangio pan-
cre atograph y (MRCP) is  a ne w , noninvas ive  im aging
te ch niq ue  for th e  vis ualization of th e  biliary ducts  w ith
h igh  de te ction e fficie ncy. No contras t m e dium  inje ction
is  us e d. Multiple  s tudie s  s h ow e d its  e xce lle nt accuracy
in de te cting com m on bile  duct s tone s . O ur s tudy
re s ults  als o s h ow e d e xce lle nt accuracy (9 7% ). W e
re com m e nd furth e r large  s cale  s tudie s  to be  done  in
our s e tup to validate  th is  te ch niq ue  in routine  clinical
practice .

Figure 1: Ch olidoch olith ias is  s h ow ing m e nis cus  s ign
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Conclusion

MRCP allow s  non-invas ive  de te ction of com m on bile
duct s tone s  w ith  e xce lle nt accuracy. Our s tudy re s ults
s h ow e d s e ns itivity, s pe cificity, pos itive  pre dictive
value , ne gative  pre dictive  value  and accuracy of
9 4.6% , 9 3.8% , 9 7.8% , 85.7%  and 9 4.4%  re s pe ctive ly.
Furth e r large  s cale  s tudie s  are  ne e de d in our s e tup
to validate  th is  te ch niq ue  in routine  clinical practice .
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