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OBJECTIVE : To evaluate the predictive value of magnetic resonance cholangiography (MRC) in

selected patients before laparoscopic cholecystectomy (LC).

METHODS : Patients with risk factors for common bile duct ( CBD) stones scheduled for elective LC
from March 1999 to May 2001 , underwent MRC followed by endoscopic retrograde cholangiography
(ERC) to detect the stones and the accuracy of MRC. Selection of suspected patients was based on

clinical, ultrasonographic, and laboratory criteria.

RESULTS: During a 26-month period, a total of 267 patients were studied. Seventy-eight MRC
identified patients were found to have CBD stones by ERC or laparoscopic cholangiography in the study.
Seven of 78 patients were misdiagnosed as having CBD stones by MRC. In this study, MRC had a
sensitivity of 100%, a specificity of 96.3%, a positive predictive value of 91. 8%, and a negative
predictive value of 100% for the detection of common bile duct stones.

CONCLUSIONS : With the use of LC, ERC is frequently performed before LC to detect CBD stoness but
it is invasive with a well-documented complication rate. MRC is a simple non-invasive method for
preoperative screening for CBD stones in at-risk patients. In this study if ERC had been limited to patients
with a positive MRC, it would have reduced the need for ERC by 68.2%, and the complications of

preoperative examination would be minimized significantly.

(HBPD Int 2003; 2. 576-580)
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Introduction

he incidence of choledocholithiasis ranges from
8% to 20% in patients underwent cholecyste-
ctomy.'!! The preoperative approach to the diagno-
sis and management of common bile duct ( CBD)
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stones in these palienis varies significantly, depend-
ing on patient preference, expertise of surgical, en-
doscopie, radiologic personnel, and resource avai-
lability.

Definitive diagnosis of choledocholithiasis be-
fore laparacopic cholecystectomy (LC) may pro-
vide surgeons with the opportunity to formulate an
optimal treatment plan. Clinical, ultrasonographic,
and serum chemistry parameters have a sensitivity
of 96% to 98% but a low specificity for the identi-
fication of patients with CBD stones. With the ad-

vent of LC, the use of endoscopic retrograde cho-
langiography (ERC) to detect and clear CBD stones
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before LC has been increased. But ERC is an in-
vasive procedure with a well-documented complica-
tion rate of 0.8% to 10% ?! for pancreatitis, cho-
langitis, perforations, and bleeding. Despite its li-
mitation to patients with risk factors for CBD stones
about one-third to three-fourths of patients may
have unnecessary suffering of ERC before LC.**
Magnetic resonance cholangiography { MRC) is a
simple non-invasive technique that requires no
contrast and allows detection of biliary pathology
with a high degree of sensitivity and specificity.!
This study was undertaken to determine the effica-
cy of MRC for diagnosing choledocholithiasis in pa-
tients at high risk for CBD stones.

Methods

From March 1999 to May 2001, 1832 patients were
subjected to scheduled elective laparoscopic chole-
cystectomy. Routine preoperative evaluation for all
patients included abdominal ultrasound for deter-
mination of cholelithiasis and estimation of CBD
size, and serum chemisiry determination of biliru-
bin, alkaline phosphatase, transaminase (AST/
ALT), amylase and so on. Those with a history of
previous jaundice, previous mild gallsione pancrea-
titis (acute abdominal pain and at least a four-fold
increase in serum amylase activity ), abnormal liver
function test results ( especially abnormal bilirubin
result) or a dilated common bile duct (more than 8
mm) on ultrasonography were considered to be
highly suspicious of choledocholithiasis.

Before the use of MRC at our hospital, the
patients who were determined to have high risk fac-
tors for CBD siones underwent preoperative evalua-
tion with ERC. During the period of study, those
who were highly suspicious of CBD stones were
evaluated with MRC simultaneously before LC. In
all patients, 1565 had no risk factors for CBD
stones. No patient in this group subsequently pre-
sented with symptomatic bile duct stones during the
period of study { mean follow-up for 12 months ).
Risk factors for CBD stones were present in 267
patients, who underwent MRC and ERC as the part
of this study. Those patients with jaundice, cho-
langitis or severe acute gallstone pancreatitis were

excluded and underwent early ERC. Those who
had had emergency laparoscopic cholecystectomy
were also excluded.

MRC scans were performed on a scanner us-
ing a T2-weighted Turbo Spin Echo sequence ac-
quired with non-breath-holding in the ecoronal
plane and interpreted by a group of radiologists.
Neither intravenous nor oral contrast agents were
administered. The total imaging time for MRC was
about 5 minutes. All patients in this study group
underwent MRC and ERC within 1 week ; the ERC
operator was unaware of the MRC result. The
stones detected at ERC were cleared endoscopical-
ly. Patients with negative results of MRC and ERC
or after sphincterolomy were subjected to LC.

At the end of this study, the resulis of MRC
were compared with those of ERC for determination
of the diagnostic accuracy of MRC. Statistical ana-
lysis was made by the y” test. The sensitivity, spe-
cificity, and positive or negative predictive values
of MRC were calculated.

Results

During a 26-month period, the 267 patients with
risk factors for CBD siones were evaluated with
MRC and ERC simultaneously before LC. In this
group, 237 patients were female and 30 were male.
Their age ranged from 21 to 76 years, with a mean
age of 44.7 years.

MRC identified all patients, i.e. 78 patients,
who were found to have CBD stones by ERC or
laparoscopic cholangiography in the study group
(Fig. 1). Seven patients were misdiagnosed as hav-
ing CBD stones by MRC. The CBD siones identi-

Fig. 1. A: MRC showing two small stones in the dis-
tal CBD (arrow); B the corresponding ERC image.
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Table. Comparison of MRC with ERC or laparoscopic
cholangiography for the detection of CBD stones

ERC or laparoscopic cholangiography
MRC
Positive Negative Total
Positive 78 7 8
Negative 0 182 182
Total 78 189 267
Patients to undergo
laparoscopic choleeysiectomy
i
| Risk luctors for choledocholithiasis
!
No Yes

Abnormal liver [umetion Lest results
Previous mild gallstone pancreatitis
Dilated CBD (=8 mm)

Previous jaundice

MR

L}

i ¥

Nepative Pusitive

—-| Laparogcopic cholecysteciomy

Fig. 2. Algorithm for the detection of stones be-
fore LC.

fied by MRC ranged in size from 2 to 18 mm in dia-
meter. Seventy patients with CBD stones detected
by MRC underwent ERC before LC and cleared en-
doscopically through sphincterotomy. ERC was un-
successful in the remaining 8 patients who subse-
quently received laparoscopic choledocholithotomy
without complication, confirming the imaging of
MRC.

This study showed 182 true-negative, 78 true-
positive, 7 false-positive, and O false-negative ca-
ses. The sensitivity of MRC was 100%, specificity
96.3%, positive predictive value 91. 8%, and ne-
gative predictive value 100% for the detection of
CBD stones { Table).

In all 267 patients, ERC procedures were per-
formed. Nineteen patients (7.1%) had procedure-

related complications; cholangitis (11 patients ),
pancreatitis (7), and papillary bleeding (1). If
ERC was limited to patients with a positive MRC,
the number of those patients who need ERC would
have been decreased from 267 1o 85 (P <0.001).
In other words, 68.29% patients (182/267) in this
group could be away from ERC and its distress.
Hence the change of our clinical algorithm (Fig.
2) resulted in a significant reduction of preopera-
tive ERC and its potential complications.

Discussion

In laparoscopic surgery, the optimal approach to
the management of patients with CBD stones and
cholelithiasis remains controversial. One of the
factors leading to this controversy is the lack of an
accurate, noninvasive method for the diagnosis of
choledocholithiasis before LC. Selective cholan-
giography in cholecystectomy has shown to be safe
in open cholecystectomy. For patients with risk
factors for CBD stones, cholangiography is per
formed and if stones are found, bile duct explora-
tion and stone clearance are carried out. The intro-
duction of laparoscopic cholecystectomy has led to
decreased use of cholangiography, and laparosco-
pic bile duet exploration is limited to a few specia-
lized centers. Risk factors for choledocholithiasis
are well recognized and there is a tendency to iden-
tification of CBD stones before operation. Non-in-
vasive imaging techniques such as ultrasound (US)
or computed tomography (CT) are widely used for
the diagnosis and monitoring of many pancreatic
and biliary diseases. However, these techniques
have limitations such as the low sensitivity of ultra-
sound for detecting common duct calculi, indica-
ting that the diagnosis of several common condi-
tions including tumours (benign and malignant ),
calculi, sclerosing cholangitis and chronic pancrea-
titis may still require invasive procedures including
ERC or percutaneous transhepatic cholangiography
(PTC)..%" ERC is accepted as the gold standard
for bile duct imaging and has the advantage of per-
mitting the bile duct to be cleared of siones. How-
ever, it is an invasive technique with a reported
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mortality rate of up 1o 10% (7.1% in our study),
even performed by experienced hands. Ideally its
use should be resiricted to therapeutic procedures
alone.

An altemative approach is to establish the
diagnosis of CBD stones at the time of operation
with contrast cholangiography, and the CBD stones
can be resolved by laparoscopic, open CBD explo-
ration, or postoperative ERC. Intraoperative cho-
langiography {IOC) has a false-positive rate of 2%
to 16%, which can lead to unnecessary CBD explo-
rations. Furthermore, cholangiography may be un-
obtainable in 5% to 45% of cases in laparoscopic
operation, because of the impacted stone in the
cystic ampullae or/and cystic duct, and the atro-
phic gallbladder. Therefore, there is a need for a
less invasive, safe, and highly sensitive diagnoatic
procedure for patients with suspected CBD stones.

The approach we have adapted in our practice
is still to diagnose and manage CBD stones before
LC. This appmach (MRC) has been used to ac-
commodate the high volume of operative caseloads,
limited operative time, and the large number of pa-
tients with suspected choledocholithiasis encoun-
tered at our hospital. With the addition of MRC as
a screening modality for patient selection for ERC,
there has been a significant reduckion in the num-
ber of ERC performed for diagnostic purposes, and
the management of patients with suspected chole-
docholithiasis has been greatly expedited.

MRC is a non-invasive imaging technique that
does not require the use of X-ray or contrast me-
dia. It utilizes T2-weighted pulse sequences, which
provide a high degree of contrast between stationary
fluids such as bile, solid organs and blood. It is
performed on an outpatient basis without any spe-
cial patient preparation. MRC has been shown to
demonstrate normal and variant biliary anatomy ac-
curately as well as benign and malignant causes of
bile duct obsiruction. Other studies have previous-
ly shown a sensitivity and specificity of 95%-—
100% in the detection of CBD stones.!* ™ How-
ever, these studies have not looked specifically at
its use in the clinical scenario of patienis before
laparoscopic cholecystectomy.

The present study demonstrates that, in pa-

tients with risk factors, MRC is an accurate imag-
ing technique for the detection of CBD stones be-
fore LC. MRC performed in this setting provides
valuable information regarding the presence or ab-
sence of CBD stones, as well as the size of CBD
stones if present. Moreover, the information obtain-
ed from MRC can be utilized to select for patients
who would benefit from preoperative ERC .7 Us-
ing the information, 68.29% patients (182/267) in
our group could be away from ERC and its dis-
tress, so we have developed a modified algorithm
(Fig. 2). The selective use of MRC based on the
proposed algorithm will improve utilization of this
imaging modality, while minimizing the need for
non-therapeutic ERC and its complications.
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The great tragedy of Science- the slaying of a beautiful hypothesis by an ugly fact.

——T. H. Huxley



