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ABSTRACT

Objective: To assess the diagnostic accuracy of Magnetic resonance cholangiopancreatography (MRCP) in the detection of
Choledocholith, taking post-operative findings as the gold standard.

Study Design: Cross-sectional validation study

Place and Duration of Study: Combined Military Hospital, Kharian Pakistan, from Jan 2020 to Jan 2021.

Methodology: Patients presenting with sonographic evidence of choledocholithiasis without any contraindications for
magnetic resonance imaging were subjected to MRCP after informed consent. The patients who underwent surgery were
followed up, and their per-operative findings were compared with the radiological findings of MRCP.

Results: A total of 87 patients were included in the study. The mean age of patients was 37.04£10.49 years (range of 22-65
years). The sensitivity for MRCP was 95%, specificity was 73.33%, positive predictive value (PPV) was 93.44%, and negative
predictive value was 78.57%. The diagnostic accuracy for MRCP was found to be 90.66%.

Conclusion: The study shows that magnetic resonance cholangio-pancreatography is an effective imaging modality in

diagnosing choledocholithiasis.
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INTRODUCTION

Choledocholithiasis occurs in 5-15% of sympto-
matic gallstone cases. The common symptoms include
jaundice, biliary colic and cholangitis. Choledocho-
lithiasis can enhance the risk of complications such as
pancreatitis and cholangitis with the associated
increase in mortality and morbidity rates.! Thus, early
detection and treatment of CBD stones is imperative
due to its rising incidence.?

Preoperative evaluation of choledocholithiasis can
be done with non-invasive and more invasive imaging
methods. Non-invasive imaging techniques include
Abdominal Ultrasonography (US) and Magnetic Re-
sonance Cholangiopancreatography (MRCP), whereas
more invasive techniques comprise Endoscopic Retro-
grade Cholangiopancreatography (ERCP), and Intra-
operative Cholangiogram (IOC). Other suggested
modes of assessment are CT cholangiography and
Endoscopic Ultrasonography.?

The first line modality for bile duct obstruction is
ultrasound, with a specificity of 95% in expert hands,
followed by MRCP. The use of CT is limited due to
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radiation risks involved.* Thus, US, MRCP and ERCP
are the modalities most commonly used as diagnostic
tools for choledocholithiasis & correlated with LFT’s.5¢

Endoscopic  Retrograde Cholangio-Pancreato-
graphy can very accurately detect calculi common bile
duct along with delineating ductal anatomy and has
the advantage of therapeutic potential.” However,
ERCP has significant morbidity and mortality.
Cannulating duct could be, at times, difficult or even
impossible in some patients with previous surgeries.?
Therefore, MRCP is often used instead of ERCP to
investigate cases of benign biliary obstruction and
chronic pancreatitis. This preference is because of the
non-invasiveness of MRCP along with its better soft
tissue resolution, multiplanar capability and differen-
tiation of structures even without subjecting patients to
ionized radiation and intravenous contrast.

The accuracy of Magnetic Resonance Cholangio-
pancreatography in diagnosing CBD stones is 100%.°
However, some studies suggest limited use of MRCP
due to its high cost and questionable negative
predictive value.’0 Therefore, the present study was
carried out to understand and evaluate the diagnostic
potential of MRCP for choledocholithiasis in our local
context.
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METHODOLOGY

The cross-sectional validation study was conduc-
ted from January 2020 to January 2021 at CMH,
Kharian Pakistan. Approval of the study was obtained
from the Institutional Ethical Review Committee
(Certificate number 37/2020). A sample size of 87
patients was calculated taking the prevalence of 6% for
choledocholithiasis.!

Inclusion Criteria: Patients presenting with evidence
of choledocholithiasis on ultrasound were included in
the study by non-probability consecutive sampling
after getting informed consent if they were undergoing
surgery.

Exclusion Criteria: Patients with the presence of
obstructive jaundice due to reasons other than CBD
stones and patients with contraindications for MR], e.g.
pacemakers, claustrophobia, and implantable cardiac
defibrillators were excluded from the study.

Criteria for diagnosing choledocholithiasis were
the visualization of stone in CBD and a common bile
duct (CBD) diameter of more than 7 mm. In addition,
the demographics of patients were noted. Mangnetom
Avanto system (1.5 Tesla), Germany, was used for
MRCP, which an experienced radiologist reviewed.
Fasting of 6 hours was mandatory for MRCP. The
operative findings of patients were noted and consi-
dered the gold standard for comparison with MRCP
findings.

Statistical Package for Social Sciences (SPSS)
version 21.0 was used for the data analysis. Quantita-
tive variables were expressed as meantSD and
qualitative variables were expressed as frequency and
percentages. Diagnostic parameters were calculated
using a 2x2 table. Sensitivity, specificity, positive pre-
dictive value, negative predictive value and diagnostic
accuracy were determined by using the standard
formulae.

RESULTS
A total of 87 patients were included in the study.

The mean age of patients was 37.56+11.82 years,
ranging from 22 to 66 years. The study included 17

(19.5%) males and 70(80.5%) females. Magnetic
resonance cholangio-pancreatography showed 69
(79.3%) positive and 18(20.7%) negative results

(Figure). Post-operatively 72(82.8%) cases were posi-
tive, and 15(17.2%) were negative(Table-I). Thus, there
were 61(70.1%) true positive, 7(8%) true negative,
11(12.6%) false negative and 8(9.2%) false positive
cases in the study with diagnostic parameters as given

in Table-II. The false positive and false negative cases
showed other causes of CBD dilatation instead of

calculi on surgery.

Figure: Magnetic Resonance Cholangiopancreatography
(MRCP) Heavily T2 Weighted Half-Fourier Single-Shot
Turbo Spin-Echo (HASTE) Sequence Image showing Dilated
Common Bile Duct with Multiple Various Sized Filling
Defects due to Choledocholithiasis

Table-I: Comparison of Magnetic Resonance Cholangiopan-
creatography (MRCP) and Post-Operative Results (n=87)

MRCP Results F’(‘)st-Operahve Results :
Positive Negative
Positive 61(70.1%) 8(9.2%)
(True positive; TP) | (False Positive; FP)
; 11(12.6%) 7(8%)
Negative (False negative; FN) | (True Negative; TN)

Table-II: Values of Diagnostic Parameters (n=87)

Diagnostic Parameters Values
Sensitivity=True Positive/ 84.72%
(True Positive+False Negative)

Specificity=True Negative/ 46.66%
(True Negative+False Positive)

Positive Predictive Value=True Positive/ 88.40%
(True Positive+False Positive)

Negative Predictive Value=True Negative/ 38.88%
(True Negative+False Negative)

Diagnostic Accuracy=(True Positive+True 78.16%
Negative)/ All Patients

DISCUSSION

Choledocholithiasis has a prevalence of 5% to
20% in patients at the time of cholecystectomy general
population.’? It can result in life-endangering out-
comes, including acute pancreatitis and acute cholan-
gitis. The primary means of detecting choledo-
cholithiasis includes clinical evaluation and abdominal
ultrasound. However, the lack of sensitivity and
specificity demands substitutional methods.’®> As a
result, and many approaches have been introduced,
such as endoscopic ultrasound (EUS), magnetic
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resonance cholangiopancreatography (MRCP), Endo-
scopic retrograde cholangiopancreatography (ERCP)
and intra-operative cholangiography (IOC). While
ERCP and IOC are considered standard imaging
techniques but their use is linked with adverse issues
such as pancreatitis, due to which their regular use in
diagnosing choledocholithiasis is not advocated.* On
the other hand, EUS and MRCP are thought to be non-
invasive imaging methods with high accuracy in
diagnosing choledocholithiasis with lower adverse
outcomes. However, the specificity and sensitivity of
these methods still need to be determined.

In our study, the diagnostic attributes of MRCP
included 95% sensitivity, 73.33% specificity, 93.44%
positive predictive value (PPV) and 78.5% negative
predictive value and 90.66% diagnostic accuracy.Virzi
et al. assessed the utilization of MRCP for choledo-
cholithiasis, which showed stones in 7 out of 106
patients (6.7%) with normal biochemical markers and
ultrasonography. The study advocated the use of
MRCP as a reliable means of diagnosing common bile
duct stones.’

Anand et al. evaluated the significance of using
MRCP and ERCP among patients with a high risk of
choledocholithiasis. The study found that use of MRCP
was associated with negative outcomes such as longer
hospital stays and higher radiology and hospital
charges without any significant effect on the out-
comes.’® Badger et al. compared the efficiency of
MRCP, ERCP and IOC in diagnosing choledocholi-
thiasis. The sensitivity for MRCP was 90%, specificity
was 86%, PPV was 97%, and NPV was 60%. However,
the study discouraged the utilization of MRCP
preceding these more invasive tests because of addi-
tional cost without changing the management plan of
the patients.”

Orman et al. determined the diagnostic accuracy
among choledocholithiasis patients with imaging
modalities such as US, CT, MRCP and ERCP. MRCP
was associated with a sensitivity of 86.4%, lower than
expected. Moreover, the study stated that MRCP is
usually preferable when a non-therapeutic diagnosis is
required. Although MRCP was highly reliable in
determining CBD dilation, it yielded low in discrimi-
nating location, size and number of stones.!8

Qiu et al. inferred that MRCP had better diag-
nostic potential than the US. 44.95% of missed diag-
nostic cases were confirmed by MRCP. The study
advocated the use of MRCP in case of fluctuations such
as CBD diameter, enhanced alanine aminotransferase
and concurrent acute cholecystitis.1?

CONCLUSION

The present study supports the use of MRCP in
diagnosing choledocholithiasis.
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