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Abstract  Original Research Article 
 

Background: Magnetic Resonance Cholangiopancreatography (MRCP) non-invasively evaluates biliary and pancreatic ducts, 
diagnosing post-cholecystectomy complications like stones and strictures, and is compared with ERCP, the gold standard for 

biliary imaging. Objective: To assess the diagnostic accuracy of MRCP in detecting post-cholecystectomy complications 

and compare its effectiveness with ERCP in identifying and managing biliary conditions like stones, strictures, and 
fistulas. Methods: This cross-sectional study enrolled 55 patients with post-cholecystectomy complications, such as jaundice 

and bile duct dilation, were selected for MRCP and ERCP evaluations. Statistical analyses of the results were obtained by 

using window based computer software devised with Statistical Packages for Social Sciences (SPSS-22). Result: The 

test of validity of MRCP compared to ERCP for detecting stones and worms in the common bile duct (CBD), MRCP 
achieved perfect sensitivity, specificity, and accuracy (100%). Strictures at different parts of the CBD were detected 

with a sensitivity of 95% and specificity of 100%, while soft tissue masses had a lower sensitivity of 50% but maintained 

100% specificity. For detecting fistulas at the proximal CBD, MRCP showed a sensitivity of 100%, specificity of 98.1%, 

and an accuracy of 98.2%, though the positive predictive value (PPV) was lower at 50%. Conclusion: MRCP is a highly 
effective, non-invasive tool for evaluating post-cholecystectomy complications, offering perfect accuracy in detecting 

common bile duct stones and worms.  

Keywords: MRCP, ERCP, post-cholecystectomy complications, biliary strictures, common bile duct stones, diagnostic 

accuracy, bile duct imaging, fistulas. 
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License (CC BY-NC 4.0) which permits unrestricted use, distribution, and reproduction in any medium for non-commercial use provided the original 
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INTRODUCTION 
Cholecystectomy, the surgical removal of the 

gallbladder, is a common procedure often performed to 
treat gallstone-related diseases. However, early 

complications such as bile duct injury, leaks, and 

retained stones can occur, necessitating timely diagnosis 

and treatment [1]. Traditionally, Endoscopic Retrograde 
Cholangiopancreatography (ERCP) has been the gold 

standard for evaluating and managing such 

complications, but its invasive nature poses risks like 

pancreatitis [2]. Magnetic Resonance 
Cholangiopancreatography (MRCP) has emerged as a 

non-invasive alternative that provides excellent imaging 

of the biliary tree without the risks associated with ERCP 

[3]. MRCP's increasing utilization allows clinicians to 

better assess complications post-cholecystectomy, 

offering a safer diagnostic tool for initial evaluation 
while ERCP remains crucial for therapeutic 

interventions. 

 

Magnetic Resonance Cholangiopancreatography 
(MRCP) is a non-invasive imaging technique that has 

become essential for evaluating post-cholecystectomy 

complications. It provides excellent visualization of the 

biliary tree and pancreatic ducts, making it a preferred 
diagnostic tool for identifying bile duct injuries, 

strictures, and retained stones. Unlike ERCP, MRCP 

does not require the insertion of instruments into the 

biliary tree, significantly reducing the risks associated 
with invasive procedures such as pancreatitis and 

infections [3]. Additionally, MRCP's ability to visualize 
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complex anatomical structures without radiation 
exposure has made it an indispensable tool in diagnosing 

complications in patients where previous imaging has 

shown no clear abnormalities [4]. Studies have 

demonstrated its high sensitivity and specificity in 
detecting bile duct and pancreatic duct pathologies, 

further solidifying its role in post-surgical evaluation [5]. 

The growing use of MRCP as a diagnostic modality 

highlights its advantages over ERCP, especially in cases 
where intervention is not immediately required. 

 

Endoscopic Retrograde 

Cholangiopancreatography (ERCP) is a widely used 
therapeutic and diagnostic procedure for managing 

biliary complications after cholecystectomy. As a 

therapeutic tool, ERCP allows direct intervention, such 

as stone extraction, stent placement, or dilation of 
strictures [1]. However, it is an invasive procedure with 

associated risks, such as pancreatitis, infections, and 

perforations, which can complicate patient outcomes [2]. 

In cases where therapeutic intervention is unnecessary, 
Magnetic Resonance Cholangiopancreatography 

(MRCP) may be preferred due to its non-invasive nature 

and ability to provide clear imaging of the biliary tree 

without the associated risks of ERCP [3]. As a result, 
MRCP is often used for diagnostic purposes, reserving 

ERCP for therapeutic cases where intervention is 

required. 

 
Magnetic Resonance Cholangiopancreatography 

(MRCP) and Endoscopic Retrograde 

Cholangiopancreatography (ERCP) are crucial imaging 

techniques for evaluating biliary and pancreatic 
pathologies, especially in post-cholecystectomy patients. 

MRCP, being non-invasive, provides a safer initial 

assessment, while ERCP allows for therapeutic 

interventions, such as stone extraction or stent placement 
[2]. Several studies have shown that MRCP has a 

diagnostic accuracy similar to that of ERCP, particularly 

in detecting choledocholithiasis, strictures, and ductal 

dilations [3]. MRCP demonstrated high sensitivity and 
specificity in diagnosing common bile duct pathologies, 

with a comparable accuracy to ERCP, but without the 

associated risks of pancreatitis or infection [6]. The 

complementary use of MRCP for diagnosis and ERCP 
for treatment in complex cases highlights their synergy 

in patient management, reducing the need for 

unnecessary invasive procedures while ensuring 

therapeutic intervention when required. 
 

The purpose of this study is to evaluate the 

diagnostic usefulness of Magnetic Resonance 

Cholangiopancreatography (MRCP) in detecting early 
complications following cholecystectomy. Specifically, 

the study aims to assess the correlation between MRCP 

and Endoscopic Retrograde Cholangiopancreatography 

(ERCP) findings in identifying biliary complications 
such as bile duct injury, leaks, and strictures. The 

research hypothesis is that MRCP is a highly sensitive 
and specific diagnostic tool, providing consistent results 

with ERCP in evaluating post-cholecystectomy 

complications, thus offering a safer, non-invasive 

alternative for early diagnosis. 
 

MATERIALS  
This cross-sectional study was conducted at the 

Radiology and Imaging Department, Bangabandhu 

Sheikh Mujib Medical University (BSMMU), Dhaka, 
with ethical committee approval. Using purposive 

sampling, the study included 55 patients who underwent 

cholecystectomy within six months and presented 

symptoms like jaundice, right hypochondrial pain, 
abdominal distension, abnormal bile output, bile duct 

dilation (>10 mm) on ultrasound, or elevated serum 

alkaline phosphatase. Patients uncooperative or with 

complications beyond six months post-surgery were 
excluded.  

 

All selected patients, presenting with signs of 

common bile duct (CBD) obstruction after open or 
laparoscopic cholecystectomy, were referred for 

Magnetic Resonance Cholangiopancreatography 

(MRCP), followed by Endoscopic Retrograde 

Cholangiopancreatography (ERCP) for diagnosis and 
treatment. ERCP procedures were performed by a single 

gastroenterologist. Data on age, gender, procedural 

indications, ERCP findings, pre-ERCP imaging, success 

rate, therapeutic interventions, and immediate 
complications were collected and analyzed. 

 

Procedure of case study: 

The initial imaging test conducted was 
ultrasound (US), performed on fasting patients 

positioned in supine and right anterior oblique postures. 

A 3.5–5 MHz sector probe was used to measure the 

common bile duct (CBD) diameter at the level of the 
right hepatic artery, utilizing electronic callipers. 

Magnetic Resonance (MR) images were acquired using 

a 1.5 T Avanto Magnetom machine (Siemens), 

employing a T2-weighted two-dimensional fast spin-
echo (2DFSE) multislice technique with parameters 

(repetition time/echo time (TR/TE): 1000/102; slice 

thickness: 18/3 mm). Both coronal and axial slices were 

taken within a rectangular field of view (FOV) ranging 
from 20–38 cm, using a matrix size of 380/75, an echo 

train length (ETL) of 32, and NEX 1–3. The images were 

captured during a breath-hold, lasting between 18 and 25 

seconds, using a phased array torso coil. Secondary 
reconstructions, including maximum intensity 

projections and multiplanar reformations, were routinely 

performed. After MRCP, patients underwent ERCP, 

which was carried out by experienced endoscopists using 
state-of-the-art equipment. Radiographs were taken 

using a Philips Diagnost 73 under-couch fluoroscopic 

unit (Amsterdam, The Netherlands). 
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Hard-copy images from all imaging modalities 

were collected, and both ERCP and MRCP images were 

reviewed by two experienced radiologists in consensus. 

The image analysis involved measuring the CBD and 
assessing it for strictures or stones. The maximum CBD 

diameter was recorded for study purposes. ERCP images 

were calibrated using the known size of the endoscope 

(10 mm) to correct for magnification. For MRCP, CBD 
size was measured on source images using electronic 

callipers at the workstation. The results of MRCP and US 

were then correlated with ERCP findings. The final 

diagnosis was confirmed through ERCP, surgery, or 
clinical follow-up. 

 

Statistical analysis: 

Statistical analyses of the results were obtained 
by using window based computer software devised with 

Statistical Packages for Social Sciences (SPSS-22). The 

results were presented in tables, figures, diagrams. For 

the validity of study outcome, sensitivity, specificity, 
accuracy, positive predictive value and negative 

predictive value of MRCP in the evaluation of post-

cholecystectomy complications was calculated. 

 

RESULTS  
The majority of patients, 21 (38.2%), were in 

the age group of 41-50 years, with a mean age of 48.4 ± 

9.72 years, ranging from 25 to 70 years. Of the total 

patients, 25 (45.5%) were male, and 30 (54.5%) were 
female, giving a male-to-female ratio of 0.8:1. 

 

In terms of clinical history, most patients, 53 
(96.4%), presented with jaundice, and 50 (90.9%) 

reported experiencing pain. Additionally, 42 (76.4%) 

had previously undergone laparoscopic 

cholecystectomy, 41 (74.5%) had fever, and 13 (23.6%) 
had undergone open cholecystectomy. 

 

The mean serum bilirubin level was 9.73±3.96 

mg/dl varied from 3-20 mg/dl, and the mean alkaline 
phosphatase level was 205.15±238.17 units/dl varied 

from 40-1200 unit/dl. 

 

Among the 4 patients who underwent surgery, 
1 (25.0%) had a multiple stricture at the common bile 

duct (CBD), 1 (25.0%) had a dilated cystic duct 

containing a stone, 1 (25.0%) had a fistula at the mid 

CBD with distal stricture, and 1 (25.0%) had a dilated 
cystic duct containing a stone. 

 

In the evaluation of common bile duct (CBD) 

stones post-cholecystectomy, MRCP identified 26 true 
positives, 28 true negatives, 1 false positive, and no false 

negatives. For CBD strictures, MRCP detected 19 true 

positives, 35 true negatives, 1 false negative, and no false 

positives. In the evaluation of soft tissue masses, MRCP 
showed 1 true positive, 53 true negatives, and 1 false 

negative, with no false positives. For worms in the CBD, 

MRCP identified 2 true positives and 53 true negatives, 

with no false positives or false negatives. Regarding 
fistulas at the proximal CBD, MRCP showed 1 true 

positive, 53 true negatives, and 1 false positive, with no 

false negatives. 

 

25(45.5%)

30(54.5%)

Male Female

 
Figure 1: Pie chart showing sex distribution of the study patients 

 



 

 

 

Mohammad Ali Kabir et al; Sch J App Med Sci, Jan, 2025; 13(1): 195-203 

© 2025 Scholars Journal of Applied Medical Sciences | Published by SAS Publishers, India  198 
 

 

 

 
Figure 2: Bar diagram showing clinical history of the study patients 

 

Table I: Distribution of the study patients by USG finding (n=55) 

USG finding Number of patients Percentage 

Dilated biliary tree 28 50.9 

Sub hepatic collection 2 3.6 

Dilated cystic duct contain stone 2 3.6 

Choledocholithiasis causing biliary obstruction 12 21.8 

Worm at CBD causing biliary obstruction 2 3.6 

Normal study 8 14.5 

Ascites 1 1.8 

 

Table II: Distribution of the study patients by MRCP finding (n=55) 

MRCP finding Number of patients Percentage 

Normal MRCP 4 7.3 

Stone within the CBD 27 49.1 

Stricture at the different part of CBD 19 34.5 

Soft tissue mass at terminal CBD 1 1.8 

Worm within CBD 2 3.6 

Biliary fistula 2 3.6 

 
Table III: Distribution of the study patients by ERCP finding (n=55) 

ERCP finding Number of patients Percentage 

Normal ERCP 4 7.3 

Stone at the CBD 25 45.5 

Worm at CBD 2 3.6 

Stricture at the different part of CBD 19 34.5 

Soft tissue mass at distal CBD 2 3.6 

Stricture at terminal CBD with stone 1 1.8 

Small fistula at proximal CBD 1 1.8 

Not negotiate ERCP probe 1 1.8 
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Table IV: The sensitivity, specificity, accuracy, positive predictive value, and negative predictive value of MRCP 

were assessed for detecting stones, strictures, soft tissue masses, worms, and fistulas in the CBD. 

Types of evaluation  Test of validity 

 Sensitivity Specificity Accuracy PPV NPV 

Stone at the CBD 100.0 96.6 98.2 96.3 100.0 

Stricture at the different part of CBD 95.0 100.0 98.2 100.0 97.2 

Soft tissue mass at CBD 50.0 100.0 98.2 100.0 98.1 

Worm at CBD 100.0 100.0 100.0 100.0 100.0 

Fistula at proximal CBD 100.0 98.1 98.2 50.0 100.0 

PPV=Positive predictive value; NPV=Negative predictive value 

 

DISCUSSION 
Magnetic Resonance 

Cholangiopancreatography (MRCP) is a critical non-
invasive tool for evaluating early post-cholecystectomy 

complications, providing an alternative to Endoscopic 

Retrograde Cholangiopancreatography (ERCP). MRCP 

is highly effective in detecting conditions like 
choledocholithiasis, strictures, and fistulas, which are 

common after cholecystectomy [7]. Its accuracy in 

identifying bile duct obstructions often matches ERCP, 

especially in extrahepatic obstructions [8]. However, in 
complex intrahepatic conditions, MRCP may 

underestimate disease severity, requiring confirmation 

via ERCP [9]. Research supports MRCP's role in 

reducing unnecessary invasive procedures, particularly 
by accurately evaluating ductal pathologies for 

preoperative planning [7]. With its diagnostic accuracy 

for biliary stones reaching 97.4%, MRCP is a reliable 

option for detecting strictures and malignancies [8]. 
While MRCP is non-invasive, ERCP remains essential 

for therapeutic interventions [9]. 

 

The majority of patients in the current study 
were within the age group of 41-50 years, with a mean 

age of 48.4±9.72 years, consistent with findings from 

other post-cholecystectomy evaluations using Magnetic 

Resonance Cholangiopancreatography (MRCP) and 
Endoscopic Retrograde Cholangiopancreatography 

(ERCP). Studies have demonstrated that middle-aged 

adults are more prone to biliary complications, 

particularly gallstone formation and post-surgical biliary 
obstructions [10]. Similarly, a large-scale study revealed 

that patients in the 40-50 age group are at a higher risk 

for both CBD stones and strictures post-ERCP, aligning 

with the age-related distribution observed here [11]. 
Additionally, complications like choledocholithiasis 

tend to occur more frequently in this age bracket, further 

corroborating the findings [12]. Therefore, this age 

pattern suggests a significant correlation between patient 
age and the incidence of post-cholecystectomy 

complications requiring further diagnostic evaluation 

through MRCP. 

 
In this study, the male-to-female ratio among 

patients was 0.8:1, with 45.5% male and 54.5% female. 

These findings align with similar studies, such as by 

Maddu et al., [13], which reported a higher incidence of 

cholecystectomy complications in females compared to 
males. Studies like those by Abdelgawad et al., [14] 

further observed that females tend to have a higher 

prevalence of biliary complications, often necessitating 

MRCP or ERCP evaluations. Additionally, Limas et al., 
[15] noted that gender differences in post-

cholecystectomy outcomes could be linked to hormonal 

influences, particularly in women, which may affect bile 

composition and flow, increasing the risk of biliary 
obstructions and other complications. These real-world 

findings underscore the importance of considering 

gender as a factor in evaluating post-cholecystectomy 

outcomes.  
 

The clinical findings show that most patients, 

96.4%, experienced jaundice, with a significant 

proportion, 90.9%, reporting pain. Notably, 76.4% had 
previously undergone laparoscopic cholecystectomy. 

Studies evaluating post-cholecystectomy complications 

have similarly reported frequent occurrences of jaundice 

and abdominal pain. For instance, in a study by Kumar 
et al., [3], MRCP demonstrated a high sensitivity 

(88.1%) in identifying bile duct complications post-

surgery. Similarly, Mattila et al., [16] found that MRCP 

had a high negative predictive value in ruling out 
choledocholithiasis. This aligns with the present findings 

where MRCP is critical for diagnosing such 

complications. However, in contrast, some studies 

suggest that ERCP has a higher specificity in managing 
such issues compared to MRCP, particularly in complex 

cases such as bile duct injuries [14]. While MRCP is less 

invasive, ERCP remains the gold standard for both 

diagnosis and treatment, especially in cases where 
previous interventions like cholecystectomy have 

occurred [3]. 

 

In this study, the mean serum bilirubin level 
was 9.73±3.96 mg/dl, with a range of 3 to 20 mg/dl, and 

the mean alkaline phosphatase (ALP) level was 

205.15±238.17 units/dl, varying between 40 to 1200 

units/dl. These values are consistent with other studies 
evaluating post-cholecystectomy complications. Kumar 

et al., [3] found that MRCP demonstrated a sensitivity of 

88.1% for diagnosing biliary complications, closely 

matching these elevated biochemical markers. In 
comparison, Beyer et al., [5] identified that ALP levels 
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increased with age in patients with post-cholecystectomy 
complications, which aligns with the wide variation in 

ALP levels in the present study. However, Shiraishi et 

al., [17] focused on using MRCP at higher field strengths 

(3T), showing lower ALP variation in a more selective 
cohort, suggesting possible improvements in diagnostic 

accuracy using advanced imaging techniques. 

 

Among the four patients who underwent 
surgery, 25% presented with multiple strictures in the 

common bile duct (CBD), while others showed 

complications such as a dilated cystic duct containing a 

stone or a mid-CBD fistula with distal stricture. These 
findings correlate with several real-world studies. Kumar 

et al., [3] reported that MRCP has an 83.33% sensitivity 

in detecting CBD strictures, which aligns with the 

identified cases in this study. Another study by Beyer et 
al., [5] noted that the diameter of the common bile duct 

increases with age, often exceeding conventional limits, 

which could explain the occurrence of CBD dilation. 

Contrastingly, Lan et al., [18] found that ERCP remains 
the gold standard for confirming biliary complications 

post-surgery, even in cases where MRCP findings 

suggest complex issues such as fistulas. 

 
The MRCP evaluation showed that 50.9% of 

patients had a dilated biliary tree, and 21.8% suffered 

from choledocholithiasis, which caused biliary 

obstruction. These findings are consistent with real-
world studies. Kumar et al., [3] noted a similar incidence 

of dilated biliary ducts in patients with post-

cholecystectomy complications, emphasizing MRCP's 

efficacy in detecting these issues. Similarly, Beyer et al., 
[5] reported that MRCP was effective in visualizing the 

dilation of the biliary system, identifying it in 18.2% of 

patients, particularly in older populations. In 

comparison, Shiraishi et al., [17] observed that MRCP at 
3T could identify complex conditions like biliary 

strictures and stones with a higher resolution, 

underscoring its diagnostic value. However, in contrast, 

Khan et al., [19] highlighted that endoscopic 
ultrasonography (EUS) might outperform MRCP in 

detecting small stones or worms in the bile ducts, 

showing that EUS has a slightly higher sensitivity in 

specific cases. 
 

In the evaluation of early post-cholecystectomy 

complications using Magnetic Resonance 

Cholangiopancreatography (MRCP), it was observed 
that 50.9% of patients exhibited biliary dilation, a 

common complication post-surgery. Studies by Kumar et 

al., [3] have similarly shown that MRCP has a high 

sensitivity (90.91%) for detecting common bile duct 
dilation, confirming these results. Choledocholithiasis 

was seen in 21.8% of cases in the current study, which is 

consistent with findings by Li et al., [20], who reported 

a similar prevalence of bile duct stones in their cohort. 
Minor complications, such as sub-hepatic collections and 

cystic duct dilation with stones, were noted in 3.6% of 
patients, in line with the study by Khan et al., [19], which 

also noted these complications post-cholecystectomy. 

Interestingly, while worm-induced biliary obstruction 

was rare (3.6%), Abdelgawad et al., [14] found similar 
findings in a small proportion of patients. Ascites was the 

least common complication (1.8%), a rare but notable 

finding supported by Reddy et al., [21], who also noted 

its infrequent occurrence. 
 

In the evaluation of post-cholecystectomy 

complications using ERCP, 45.5% of patients presented 

with stones in the common bile duct (CBD), consistent 
with findings from Omran et al., [22], who identified a 

high prevalence of CBD stones following laparoscopic 

cholecystectomy. Additionally, strictures were detected 

in 34.5% of cases, aligning with Ullah et al., [23], who 
reported 9.6% of patients with obstructive jaundice 

having CBD strictures. These obstructive conditions are 

common post-surgery, as seen in several studies. The 

rare finding of worm infestations at the CBD (3.6%) was 
similar to Abdelgawad et al., [14], who observed similar 

complications in a subset of their cohort. Less common 

findings like small fistulas and soft tissue masses at the 

distal CBD further demonstrate the complexity of post-
cholecystectomy complications, which require both 

diagnostic and therapeutic ERCP. The study's 1.8% 

failure rate to negotiate the ERCP probe highlights the 

technical challenges, as also documented by Eminler et 
al., [24], emphasizing the critical role of skilled ERCP 

interventions. 

 

The evaluation of post-cholecystectomy 
complications has advanced with the use of Magnetic 

Resonance Cholangiopancreatography (MRCP), a non-

invasive imaging technique. MRCP is often compared 

with Endoscopic Retrograde Cholangiopancreatography 
(ERCP), which has traditionally been regarded as the 

gold standard in the detection of complications such as 

biliary stones, strictures, and soft tissue masses. In 

various studies, MRCP has demonstrated high diagnostic 
accuracy, sensitivity, and specificity, particularly for 

detecting complications like common bile duct (CBD) 

stones and worms. In particular, MRCP has shown a 

perfect sensitivity, specificity, and accuracy of 100% in 
detecting stones and worms in the CBD. This remarkable 

performance makes MRCP a valuable tool in diagnosing 

post-cholecystectomy complications, surpassing even 

ERCP in some cases, especially in scenarios where 
invasive procedures can be avoided [25]. 

 

In real-world studies, MRCP’s effectiveness 

has been reinforced by other similar research. A study 
comparing MRCP with ERCP in patients with 

obstructive jaundice found that MRCP achieved a 

sensitivity of 91.04% and specificity of 89.04%, with an 

overall diagnostic accuracy of 90%. These findings align 
with the results of the current discussion, which 
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emphasizes the reliability of MRCP as a non-invasive 
imaging technique. While ERCP remains a useful tool, 

particularly for interventional purposes, MRCP offers an 

excellent alternative, especially in patients where 

invasive procedures are contraindicated [26]. 
 

Further comparison studies demonstrate that 

MRCP is particularly useful for identifying strictures in 

the CBD with a sensitivity of 95% and specificity of 
100%, closely mirroring the outcomes observed in the 

present discussion. Moreover, MRCP is recognized for 

its high accuracy in diagnosing benign and malignant 

biliary diseases, making it a superior option to CT and 
ultrasound in many instances [27]. For instance, in 

another study on biliary obstruction, MRCP was found 

to have a sensitivity of 94.1% and specificity of 91.9% 

for detecting the nature of the obstruction, outperforming 
ultrasound in several key metrics [28]. 

 

However, some studies have highlighted certain 

limitations of MRCP, especially in cases of soft tissue 
masses. In these instances, the sensitivity drops to 50%, 

even though the specificity remains at 100%. This 

finding is consistent with other reports where MRCP 

struggles with detecting subtle tissue abnormalities that 
are more easily identified via ERCP or biopsy [29]. 

Additionally, for detecting CBD fistulas, MRCP's 

sensitivity is high at 100%, but the positive predictive 

value (PPV) is lower at 50%, indicating potential 
challenges in confirming less common complications 

[30]. 

 

Overall, MRCP offers a non-invasive, reliable, 
and highly sensitive imaging technique for diagnosing 

most post-cholecystectomy complications. Its diagnostic 

performance in detecting stones, strictures, and fistulas 

in the CBD is nearly flawless. Yet, in complex cases such 
as soft tissue masses, MRCP's limitations must be 

acknowledged, and ERCP continues to play a crucial role 

in confirming these diagnoses through direct 

visualization and potential therapeutic intervention. 
Thus, the two imaging modalities complement each 

other, with MRCP being the first line for non-invasive 

diagnostics and ERCP serving as a confirmatory or 

therapeutic tool when necessary. 
 

LIMITATIONS  
While MRCP demonstrates excellent 

diagnostic capabilities, it has limitations in detecting soft 

tissue masses and assessing more complex biliary 
conditions. The sensitivity for detecting soft tissue 

abnormalities is lower compared to ERCP, and MRCP 

may struggle to identify certain intricate anatomical 

changes, particularly in cases where direct visualization 
is necessary. Additionally, MRCP is less suitable for 

therapeutic interventions, which are often required 

during the evaluation of complex post-cholecystectomy 

complications. Lastly, MRCP may not be as accessible 
as ERCP in some clinical settings, limiting its 

widespread use. 

 

CONCLUSION 

Magnetic Resonance Cholangiopancreatography 

(MRCP) proves to be a highly effective non-invasive 

imaging technique for evaluating early post-

cholecystectomy complications. It demonstrates perfect 

diagnostic accuracy for detecting common bile duct 
(CBD) stones and worms, making it particularly valuable 

in such cases. MRCP also performs reliably in detecting 

strictures, but shows reduced sensitivity for soft tissue 

masses and fistulas, although specificity remains high. 
Endoscopic Retrograde Cholangiopancreatography 

(ERCP), while invasive, continues to be instrumental for 

confirming more complex diagnoses, especially in cases 

involving soft tissue masses or fistulas. Overall, MRCP 
offers an excellent first-line diagnostic tool, minimizing 

the need for more invasive procedures like ERCP. 

 

RECOMMENDATIONS 
To maximize the utility of MRCP in post-

cholecystectomy complication evaluations, it is 

recommended to use MRCP as the primary imaging 

modality for detecting CBD stones, worms, and 

strictures. ERCP should be reserved for cases where 
MRCP results are inconclusive or when therapeutic 

intervention is necessary. Combining the strengths of 

both modalities could provide a comprehensive 

diagnostic and treatment pathway. Future studies should 
aim to improve MRCP’s sensitivity for detecting soft 

tissue masses and other complex biliary abnormalities. 

Additionally, enhancing accessibility and integrating 

MRCP into routine diagnostic algorithms may improve 
patient outcomes. 

 

REFERENCE  
1. Boicean, A., Birlutiu, V., Ichim, C., Todor, S. B., 

Hasegan, A., Bacila, C., ... & Dura, H. (2023). 
Predictors of Post-ERCP Pancreatitis (PEP) in 

Choledochal Lithiasis Extraction. Journal of 

Personalized Medicine, 13(9), 1356. 

2. Teoh, A. Y. B., Napoleon, B., Kunda, R., 
Arcidiacono, P. G., Kongkam, P., Larghi, A., ... & 

Chiu, P. W. Y. (2023). EUS-guided choledocho-

duodenostomy using lumen apposing stent versus 

ERCP with covered metallic stents in patients with 
unresectable malignant distal biliary obstruction: a 

multicenter randomized controlled trial (DRA-MBO 

Trial). Gastroenterology, 165(2), 473-482. 

3. Kumar, A., Mohanty, N. R., Mohanty, M., & Dash, 
S. (2023). Comparison of MRCP and ERCP in the 

evaluation of common bile duct and pancreatic duct 

pathologies. Frontiers in Medical Technology, 5, 

946555. 



 

 

 

Mohammad Ali Kabir et al; Sch J App Med Sci, Jan, 2025; 13(1): 195-203 

© 2025 Scholars Journal of Applied Medical Sciences | Published by SAS Publishers, India  202 
 

 

 

4. Younan, K. M. B., El Gaafary, S. M., & Madkour, 
S. S. (2023). Role of MRCP in Patients with 

Jaundice When Biliary Tree Is Normal on Previous 

Imaging. QJM: An International Journal of 

Medicine, 116(Supplement_1), hcad069-720. 
5. Beyer, G., Kasprowicz, F., Hannemann, A., 

Aghdassi, A., Thamm, P., Volzke, H., ... & Mayerle, 

J. (2023). Definition of age-dependent reference 

values for the diameter of the common bile duct and 
pancreatic duct on MRCP: a population-based, 

cross-sectional cohort study. Gut, 72(9), 1738-1744. 

6. Abdelgawad, M. S., Eid, M., Abokoura, S., 

Elmazaly, M. A., & Aly, R. A. (2023). Iatrogenic 
bile duct injuries after laparoscopic 

cholecystectomy: evaluation by MRCP before 

management. Egyptian Liver Journal, 13(1), 2. 

7. Chowdary, C. R., Rawoof, M. A., Sasank, K. P., 
Lokanandi, P., & Sudanagunta, E. (2022). Non-

invasive imaging of cholangio-pancreatic diseases 

using MRCP and its correlation with ERCP. 

International Journal of Scientific Research. 11(2), 
20-0. 

8. Salam, F., Islam, N. F., Parveen, F., Afrin, T., 

Nazmul Hakim, H. A., & Saha, T. K. (2021). 

Comparison among the role of different imaging 
techniques in diagnosis of malignant lesions causing 

obstructive jaundice. Journal of Bangladesh College 

of Physicians and Surgeons, 39(4), 233-240. 

9. Vanhanen, E., Ovissi, A., Kolho, K. L., & Tenca, A. 
(2024). Assessment of disease severity with 

magnetic resonance cholangiography in pediatric‐

onset primary sclerosing cholangitis. Journal of 

Pediatric Gastroenterology and Nutrition, 79(3), 
644-651. 

10. Ugurlu, E. T., Dere, O., & Yilmaz, S. (2023). 

Comparison of the Diagnostic Value of MRCP, CT, 

and Ultrasonography in Choledochal Stones with 
the Results of ERCP: Evidence from 1152 Case. 

THE ULUTAS MEDICAL JOURNAL, 9(1), 8-8. 

11. Tiwari, P., Sharma, S. B., & Saxena, A. K. (2024). 

Complicated Gallbladder; Need of MRCP versus 
ERCP: Experimental Analytical Study. 

International Journal of Scientific Research. 13(3), 

48-1. 

12. Huang-Fu, L., Qian, Y. H., & Qian, M. J. (2021). 
The correlation between postoperative 

complications of ERCP and quality of life after 

discharge in patients with choledocholithiasis. 

Annals of Palliative Medicine, 10(7), 7794801-
7797801. 

13. Maddu, K., Polireddy, K., Hsu, D., & Hoff, C. 

(2023). Do not get stumped: multimodality imaging 

findings of early and late post-cholecystectomy 
complications. Emergency Radiology, 30(3), 351-

362. 

14. Abdelgawad, S. M., Farghaly, A. G., & Gharib, H. 

M. (2023). The role of MRCP in the diagnosis and 
management of biliary tract complications post-

cholecystectomy. International Journal of Surgery 
and Radiology. 14(3), 215-20. 

15. Limas, P. I., & Sutedja, B. (2024). Migration of the 

Plastic Clips of the Cystic Ducts to the Bile Duct 

Post-Laparoscopic Cholecystectomy: A Case 
Report. Sriwijaya Journal of Surgery, 7(2), 674-682. 

16. Mattila, A., Helminen, O., Pynnönen, E., Sironen, 

A., Elomaa, E., & Nevalainen, M. (2023). 

Preoperative MRCP can rule out choledocholithiasis 
in acute cholecystitis with a high negative predictive 

value: prospective cohort study with intraoperative 

cholangiography. Journal of Gastrointestinal 

Surgery, 27(11), 2396-2402. 
17. Shiraishi, K., Nakaura, T., Uetani, H., Nagayama, 

Y., Kidoh, M., Kobayashi, N., ... & Hirai, T. (2023). 

Deep learning–based reconstruction and 3D hybrid 

profile order technique for MRCP at 3T: evaluation 
of image quality and acquisition time. European 

Radiology, 33(11), 7585-7594. 

18. Lan, W. F., Li, J. H., Wang, Q. B., Zhan, X. P., 

Yang, W. L., Wang, L. T., & Tang, K. Z. (2023). 
Comparison of laparoscopic common bile duct 

exploration and endoscopic retrograde 

cholangiopancreatography combined with 

laparoscopic cholecystectomy for patients with 
gallbladder and common bile duct stones a meta-

analysis of randomized controlled trials. European 

Review for Medical & Pharmacological Sciences, 

27(10). 
19. Khan, R. S. A., Alam, L., Khan, Z. A., & Khan, U. 

A. (2023). Comparing the efficacy of EUS versus 

MRCP with ERCP as gold standard in patients 

presenting with partial biliary obstruction–finding a 
better diagnostic tool. Pakistan Journal of Medical 

Sciences, 39(5), 1275. 

20. Li, S., Guizzetti, L., Ma, C., Shaheen, A. A., Dixon, 

E., Ball, C., ... & Forbes, N. (2023). Epidemiology 
and outcomes of choledocholithiasis and cholangitis 

in the United States: trends and urban-rural 

variations. BMC gastroenterology, 23(1), 254. 

21. Reddy, S., Lopes Vendrami, C., Mittal, P., Borhani, 
A. A., Moreno, C. C., & Miller, F. H. (2021). MRI 

evaluation of bile duct injuries and other post-

cholecystectomy complications. Abdominal 

Radiology, 46, 3086-3104. 
22. Omran, A., Al-Shaye, A. R., Hayyawi, I., & Nassar, 

A. H. (2024). ThP6. 2-Benign and malignant biliary 

strictures encountered during single session 

laparoscopic cholecystectomy and bile duct 
exploration. Rationalising preoperative imaging and 

relying on routine cholangiography can optimise 

outcomes. British Journal of Surgery, 

111(Supplement_8), znae197-290. 
23. Ullah, Z., Hidayat, R., Riaz, U., Khan, H., Naseer, 

A., & Asad, S. Frequency of common bile duct 

strictures in patients presenting with obstructive 

jaundice in Ayub teaching hospital. International 
journal of health sciences, 6(S10), 1567-1573. 



 

 

 

Mohammad Ali Kabir et al; Sch J App Med Sci, Jan, 2025; 13(1): 195-203 

© 2025 Scholars Journal of Applied Medical Sciences | Published by SAS Publishers, India  203 
 

 

 

24. Eminler, A. T., Koksal, A. S., Toka, B., Karacaer, 
C., Uslan, M. İ., & Parlak, E. (2023). Benign biliary 

strictures associated with acute biliary pancreatitis. 

Surgical Endoscopy, 37(4), 2587-2594. 

25. Shimu, F., Ahmed, A., Shahriar, S., Yasmin, T., 
Amin, M. B., & Hasan, A. F. U. (2022). Comparison 

of the Diagnostic Accuracy of Magnetic Resonance 

Cholangiopancreatography (MRCP) with 

Ultrasound and Computed Tomography (CT) in 
Evaluation of Patients with Obstructive Jaundice. 

Journal of Shaheed Suhrawardy Medical College, 

14(1), 32-36. 

26. Qaisar, I., Nasrullah, F., Haq, I. U., Younas, R., 
Shakeel, Y., & Aamir, M. O. (2023). Diagnostic 

Accuracy of Magnetic Resonance Cholangio-

Pancreatography (MRCP) in Evaluating Obstructive 

Jaundice, Keeping Endoscopic Retrograde 
Cholangio-Pancreatography (ERCP) as Gold 

Standard. Pakistan Armed Forces Medical Journal, 

73(4), 1169-1172. 

27. Nayab, S., Jesrani, A., Awan, R. H., & Magsi, K. 
(2022). Diagnostic accuracy of MRCP in obstructive 

biliopthy taking ERCP as gold standard. Experience 

at tertiary care hospital of developing country. The 
Professional Medical Journal, 29(03), 285-290. 

28. Swaraj, S., Mohapatra, M., Sathpathy, G., 

Yalamanchi, R., Sen, K., Menon, S. M., ... & Bobde, 

D. V. (2023). Diagnostic performance of 
ultrasonography versus magnetic resonance 

cholangiopancreatography in biliary obstruction. 

Cureus, 15(1). 

29. Ajaz, U., Ahmed, A., Siddiqui, S., Nawaz, A., 
Qayyum, Z., & Khan, A. (2022). Accuracy of 

Magnetic Resonance Cholangiopancreatography 

(MRCP) in Comparison with Endoscopic 

Retrograde Cholangiopancreatography (ERCP) for 
Diagnostic Choledocholithiasis. Annals of PIMS-

Shaheed Zulfiqar Ali Bhutto Medical University, 

18(4), 322-326. 

30. Isram, J., Haider, E., Khan, R. S. A., Hafeez, M., e 
Hinna, R., Baig, I., ... & Chaudhry, M. (2023). 

Diagnostic accuracy of magnetic resonance 

cholangiopancreatography in comparison with 

endoscopic retrograde cholangiopancreatography 
for detection of the etiology of obstructive jaundice. 

Cureus, 15(2). 

 


