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ABSTRACT
Objective: To determine how accurately MRCP identifies choledocholithiasis when compared with Endoscopic Retrograde 
Cholangiopancreatography (ERCP), which serves as the reference standard.

Material & Methods: A cross-sectional study was conducted in the Department of Radiology at the Combined Military Hospi-
tal in Peshawar, Pakistan, from April 3, 2022, to October 3, 2022, including patients with choledocholithiasis who had been 
symptomatic for at least 3 months. Diagnostic accuracy was assessed using sensitivity, specificity, positive predictive value, 
and negative predictive value. 

Results: A total of 100 patients, aged 18-60 years and of both genders, with suspected choledocholithiasis for at least 3 
months, were included. The diagnostic accuracy of MRCP was evaluated. When compared with ERCP as the reference 
method, MRCP showed a sensitivity of 91.07%, a specificity of 81.82%, a positive predictive value of 86.44%, and a negative 
predictive value of 87.80%.

Conclusion: The results of this study show that MRCP is a reliable and effective noninvasive method for detecting choledo-
cholithiasis, with a sensitivity of 91.07% and a specificity of 81.82%.
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INTRODUCTION
In Western countries, gallbladder stones are com-

mon, and laparoscopic cholecystectomy (LC) remains the 
standard surgical treatment for symptomatic cholelithiasis. 
As people age, the likelihood of developing common bile 
duct (CBD) stones alongside gallstones increases, occur-
ring in about 8–15% of affected individuals. 1 It is crucial to 
identify biliary and pancreatic duct anomalies in patients 
with obstructive jaundice, as this helps surgeons and en-
doscopists plan and optimize management strategies. 2 

Biliary obstruction can result from choledocholithi-
asis, tumors, or trauma, with choledocholithiasis being the 

most common cause. Although ERCP remains the stan-
dard method for diagnosing and treating hepatobiliary 
disorders, it is an invasive procedure that requires seda-
tion, ductal cannulation, and exposes patients to ionizing 
radiation. Additionally, the procedure demands a skilled 
multidisciplinary team, including gastroenterologists and 
support staff, and carries potential complications such as 
bleeding, infection, bile leakage, pancreatitis, and a mor-
tality risk approaching 1%. 3, 4

MRCP, a noninvasive imaging technique, offers a 
safer alternative for evaluating the biliary system and de-
tecting obstructions. 5 The technique uses MRI sequenc-
es that are highly sensitive to fluid signals, enabling clear 
visualization of the hepatobiliary and pancreatic ductal 
systems. Since its introduction in the 1900s, MRCP has 
become an essential diagnostic tool for pancreaticobiliary 
disorders. One limitation of MRCP is its purely diagnostic 
role, unlike ERCP, which allows both diagnosis and ther-
apeutic intervention. 6 Nonetheless, MRCP avoids many 
complications associated with ERCP, such as infection, 
sepsis, and post-procedural pancreatitis. 7 
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MRCP is especially useful when ERCP is difficult, 
unsafe, or fails. Imaging methods like abdominal ultra-
sound and liver function tests are usually the first tests per-
formed. For patients with a moderate risk of CBD stones, 
additional evaluation with imaging techniques such as 
MRCP or endoscopic ultrasound (EUS) is recommended, 
as both have high diagnostic accuracy, with sensitivities of 
93–95% and specificities of 96–97%. EUS is preferred in 
certain situations, such as when patients have pacemak-
ers, metal implants, severe obesity, or claustrophobia. 9-10 

Compared to ERCP, MRCP is more accessible, 
noninvasive, and doesn’t require sedation. It provides 
clear visualization of intrahepatic ducts, allows image stor-
age for later review, and is cost-effective. 11 Prior studies 
report MRCP’s sensitivity and specificity for diagnosing 
choledocholithiasis at 87% and 80%, respectively. 12 Oth-
er research shows MRCP sensitivity ranges from 85% to 
97%, and specificity from 75% to 98%. 13 

Given the inconsistencies in prior literature con-
cerning the diagnostic reliability of MRCP for choledocho-
lithiasis, this study was designed to provide an objective 
assessment of its accuracy. If proven to be highly effec-
tive, MRCP can be recommended for routine clinical use.

MATERIALS AND METHODS
A cross-sectional study was conducted in the De-

partment of Radiology at the Combined Military Hospital 
in Peshawar, Pakistan, from April 3, 2022, to October 3, 
2022, using a Non-probability consecutive sampling, and 
including patients with choledocholithiasis who had been 
symptomatic for at least 3 months. Diagnostic accuracy 
was assessed using sensitivity, specificity, positive predic-
tive value, and negative predictive value.

Based on an expected sensitivity of 87%, specific-
ity of 80%, and a choledocholithiasis prevalence of 50%, 
the calculated sample size was 125 patients. However, 
due to limitations in case availability, only 100 patients 
meeting the criteria were ultimately enrolled. Patients aged 
18-60 years, of both genders, with suspected choledocho-
lithiasis for at least 3 months were included in the study. 
Patients with cardiac pacemakers, claustrophobia, or de-
generative or ankylotic spine conditions were excluded. 
Approval for the study was obtained from the institutional 
ethics review committee. 

Eligible participants were selected consecutively 
from both inpatient and outpatient departments. Informed 
consent was obtained after explaining the study’s pur-
pose, procedures, risks, and benefits. Demographic de-
tails, including age, gender, occupation, residence, and 
education, were recorded. Two consultant radiologists in-
terpreted the MRCP findings, while ERCP was performed 
by a consultant with over two years of experience. Data, 
including MRCP and ERCP results, were documented us-
ing a structured form.

The collected data were entered and analyzed us-
ing Statistical Package for the Social Sciences (SPSS) ver-
sion 23. Categorical variables, such as gender, occupa-
tion, area of residence, education level, clinical features, 
and imaging results, were summarized as frequencies and 
percentages. In contrast, continuous variables, including 
age and symptom duration, were expressed as mean ± 
SD or median (IQR) where appropriate. The normality of 
continuous variables was assessed with the Shapiro–Wilk 
test. Key diagnostic parameters, such as sensitivity, spec-
ificity, positive and negative predictive values, and overall 
diagnostic accuracy, were calculated. Data were further 
stratified to evaluate the potential impact of demograph-
ic factors on diagnostic outcomes, with post-stratification 
comparisons performed using a 2×2 contingency table.

RESULTS
A total of 100 subjects participated in the study, 

with an average age of 40.48 ± 12.69 years. The mean du-
ration of symptoms was 4.81 ± 1.39 months. There were 
more male patients (56%) than female patients (44%). In 
our study on MRCP, 59 (59%) patients were positive for 
choledocholithiasis, while 41 (41%) were negative; for 
ERCP, 56 (56%) were positive, and 44 (44%) were nega-
tive (see Table 1 for details). When ERCP was used as the 
reference method, MRCP showed an overall diagnostic 
accuracy of 87%, with sensitivity and specificity of 91.07% 
and 81.82%, respectively, and predictive values of 86.44% 
(PPV) and 87.80% (NPV).

Table No 1: baseline characteristics of participants and find-
ings of MRCP and ERCP

Variable n (%) Mean ± SD

Age (Years) --- 40.48 ± 12.695

Age distribution in years

18 to 35 34 (34.0%)

36 to 50 39 (39.0%)

51 to 60 27 (27.0%)

Gender

Male 56 (56.0%)

Female 44 (44.0%)

Duration of Symptoms 
(Months)

4.81 ± 1.398

MRCP Findings

Positive for Choledocholi-
thiasis

59 (59.0%)

Negative for Choledocho-
lithiasis

41 (41.0%)

ERCP Findings

Positive for Choledocholi-
thiasis

56 (56.0%)

Negative for Choledocho-
lithiasis

44 (44.0%)
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DISCUSSION
The current study aimed to evaluate the diagnostic 

accuracy of MRCP in detecting choledocholithiasis, using 
ERCP as the reference standard. The results showed that 
MRCP had an overall accuracy of 87%, with a sensitivity of 
91.07% and a specificity of 81.82%. These findings align 
with previously published data, in which Ali M et al report-
ed MRCP having a sensitivity of 97%, a specificity of 75%, 
and an accuracy of 80%. In comparison, Gondal M et al 
reported a sensitivity of 87% and a specificity of 80%. 11-12

MRCP has become a valuable noninvasive imag-
ing technique for evaluating biliary disease. Compared to 
ERCP, which serves both diagnostic and therapeutic pur-
poses but involves procedural risks, MRCP is much safer. 
7-10 Its high sensitivity allows MRCP to accurately identify 
choledocholithiasis, helping clinical decision-making and 
reducing unnecessary ERCP procedures. This is particu-
larly beneficial when ERCP is technically challenging or 
contraindicated. 8

Compared with other imaging modalities, such 
as abdominal ultrasound, which has variable sensitivity 
depending on operator experience and patient factors, 
MRCP offers a more comprehensive evaluation of the 
biliary system. Endoscopic ultrasound (EUS) has slightly 
higher sensitivity and specificity in some cases, but its lim-
ited availability and dependence on the operator restrict 
its widespread use. MRCP, however, is noninvasive, does 
not require sedation, and is readily accessible, making it 
the first choice in most clinical environments. 11

Though advantageous, MRCP has its limitations. It 
cannot provide therapeutic interventions, requiring ERCP 
for stent placement or stone removal when needed. 6 

MRCP results can also be affected by motion artifacts and 
patient-related factors such as metallic implants and obe-
sity. 9 But technological advancements in MRI continue to 
enhance image resolution and diagnostic capability.

The study’s findings support MRCP as a valuable 
first-line diagnostic tool for suspected choledocholithiasis. 
With its high sensitivity and specificity, MRCP can help 
identify patients who should undergo ERCP, optimizing 
resource use and minimizing unnecessary invasive proce-
dures. Further validation of these results and refinement of 
diagnostic protocols can be achieved through larger, mul-
ticenter studies. While MRCP is limited to imaging, ERCP 
offers therapeutic benefits by enabling the removal of bili-
ary stones and other interventional procedures.

CONCLUSION
MRCP is a dependable and accurate noninvasive 

method for diagnosing choledocholithiasis, with 91.07% 
sensitivity and 81.82% specificity.

REFERENCES
1.	 Hurter D, Vries DE, Potgieter PH, Barry R, Botha FJ. Ac-

curacy of MRCP compared with ERCP in the diagnosis 
of bile duct disorders. S Afr J Radiol. 2008:32(2): 344-52 

2.	 Adler DG, Lieb JG, Cohen J. Quality indicators for ERCP. 
Gastrointest Endosc. 2015 ;81(1):54-66 

3.	 Ferreira R, Loureiro R, Nunes N, Santos AA. The Role of 
Endoscopic Retrograde Cholangiopancreatography in 
management of hepato biliary diseases. Gastroenterol 
Clin North Am.2016 ;45(1):45-65. 

4.	 Bhat M, Romagnuolo J, da Silveira E. Randomised 
clinical trial: MRCP-first vs. ERCP-first approach in pa-
tients with suspected biliary obstruction due to bile duct 
stones. Aliment Pharmacol Ther. 2013 ;38(9):1045-53 

5.	 Taylor ACF, Little AF. Prospective assessment of MRCP 
for non-invasive imaging of the biliary tree.Gastrointest-
Endosc. 2002; 55(1): 17-22. 

6.	 Bilbao MK, Dotter CT, Lee TG. Complications of ERCP; a 
study of 10 000 cases. Gastroenterology. 1976; 70: 314-
20. 

7.	 Kaltenthaler E, Bravo Vergel Y, Chilcott J. A systematic 
review and economic evaluation of magnetic ressonance 
cholangiopancreatography compared with diagnostic 
endoscopic retrograde cholangiopancreatography..
Health Technol Assess. 2004; 8(10): 1-6. 

8.	 Williams E, Beckingham I, El Sayed G, et al. Updated 
guideline on the management of common bile duct 
stones (CBDS). Gut 2017;66(5):765-82. 

9.	 Arain MA, Freeman ML. Choledocholithiasis: clinical 
manifestations, diagnosis, and management. UpToDate: 
Aug 10, 2017. 

10.	 10.Morris S, Gurusamy KS, Sheringham J. Cost-effec-
tiveness analysis of endoscopic ultrasound versus mag-
netic resonance cholangiopancreatography in patients 
with suspected common bile duct stones. PLoS One 
2015;10(3):e0121699. 

Table No 2: 2x2 table for the diagnostic accuracy of magnetic 
resonance cholangiopancreatography (MRCP)

Choledocholithiasis on 
ERCP

Total

Positive Negative

Choledocho-
lithiasis on 

MRCP

Positive (TP) 51 (FP) 8 59

91.1% 18.2% 59.0%

Negative (FN) 5 (TN) 36 41

8.9% 81.8% 41.0%

Total 56 44 100

100.0% 100.0% 100.0%
TP= True Positive, FP= False Positive, FN= False Negative, 
TN= True Negative

Table No 3: Final results of diagnostic accuracy

Diagnostic accuracy measures  Percentage 

Sensitivity:  91.07%

Specificity:  81.82%

Positive Predictive Value:  86.44%

Negative Predictive Value:  87.80%
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