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: Introduction: Objective: To evaluate the diagnostic accuracy of MRCP in comparison
to ERCP for identifying hepatobiliary pathologies, including choledocholithiasis, biliary strictures,
bile duct dilatation, and intrahepatic biliary radicle abnormalities. Materials and Methods: This
prospective observational cross-sectional study was conducted in the Department of General Surgery,
SMS Medical College and Hospital, Jaipur, over 18 months. Fifty patients aged 18-60 years with
clinically suspected hepatobiliary pathology were enrolled. All participants underwent MRCP
followed by ERCP, which served as the reference standard. Statistical analysis included calculation
of sensitivity, specificity, positive predictive value (PPV), negative predictive value (NPV), and

diagnostic accuracy for each lesion type. Results: MRCP demonstrated excellent diagnostic accuracy

Article History for bile duct stones (sensitivity 95.24%, specificity 100%), bile duct strictures (accuracy 94%), bile
Received: 25.04.2026 duct tumors (accuracy 100%), and intrahepatic biliary radicle dilatation (accuracy 98%). However,
Revised:  25.05.2026 diagnostic performance was limited for choledochal cysts and gallbladder stones, where false-positive
Accepted: 31.05.2026 findings reduced accuracy. Conclusion: MRCP is a reliable, non-invasive alternative to ERCP for
Published: 06.06.2026 diagnosing most hepatobiliary pathologies. It can be used as a first-line imaging modality to identify
patients who truly require therapeutic ERCP, thereby reducing procedure-related risks and improving

Citations: patient safety.

Ramsnehi, L., Dadhich, Y., Meena, N. N.,

& Verma, S. (Year). Diagnostic accuracy : Diagnostic Accuracy, ERCP, Hepatobiliary pathology, MRCP.

of magnetic resonance
cholangiopancreatography Versus
endoscopic retrograde
cholangiopancreatography in the

evaluation of hepatobiliary pathologies.
JSurg Radiol, V5(6) 164-170

nutritional deficiencies, and bleeding tendencies.3
Biliary obstruction is broadly classified as intrahepatic or
extrahepatic. Intrahepatic cholestasis may result from
drug-induced liver injury, primary biliary cholangitis,

INTRODUCTION

Jaundice, or hyperbilirubinemia, refers to the yellowish
discoloration of the skin and sclera caused by excessive

accumulation of bilirubin in body tissues. It occurs when
there is either increased bilirubin production or
decreased hepatic excretion.1 Hepatobiliary disorders,
including diseases of the liver and biliary tract, are
important causes of jaundice and contribute substantially
to global morbidity and mortality. Conditions such as
viral hepatitis, cirrhosis, and non-alcoholic fatty liver
disease account for millions of deaths annually, while
biliary tract diseases, including cholelithiasis and biliary
malignancies, further add to the disease burden. Clinical
jaundice usually appears when serum bilirubin levels
exceed 3 mg/dl, with scleral icterus being the earliest
visible sign because of the high elastin content in the
sclera, which has a strong affinity for bilirubin.2

Biliary obstruction is a common cause of jaundice and
may occur at any point along the biliary pathway. Such
obstruction can lead to serious complications, including
cholangitis, hepatic dysfunction, renal impairment,

primary sclerosing cholangitis, infiltrative disorders, or
viral and alcoholic  hepatitis.4,5 Extrahepatic
obstruction, can arise from benign conditions such as
choledocholithiasis, Mirizzi syndrome, iatrogenic
strictures, or choledochal cysts, and from malignant
lesions of the biliary tract or pancreas.6

Gallstones represent the most common benign cause of
extrahepatic obstruction. About 10%-15% of individuals
with gallstones develop choledocholithiasis during their
lifetime.7 The condition is more prevalent among
women, largely due to the effect of estrogen on hepatic
cholesterol metabolism, which increases bile cholesterol
saturation and promotes stone formation.8 Accurate
diagnosis of the cause and site of biliary obstruction is
crucial for guiding management, determining the need
for intervention, and preventing complications.
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Traditionally, Endoscopic Retrograde
Cholangiopancreatography (ERCP) has been regarded as
the gold standard for the diagnosis of biliary and
pancreatic disorders since its introduction in 1968.9 It
combines endoscopic visualization with fluoroscopic
imaging and also allows therapeutic interventions such
as stone extraction and stenting.10 However, ERCP is an
invasive procedure requiring ductal cannulation and
sedation, and it carries a 1%—7% risk of complications
including hemorrhage, sepsis, pancreatitis, and bile
leakage, with approximately one-fourth of these being
serious.11

Magnetic Resonance Cholangiopancreatography
(MRCP), introduced in 1991, is a non-invasive imaging
technique that uses heavily T2-weighted magnetic
resonance sequences to visualize static fluid within the
biliary and pancreatic ducts.12 MRCP provides high-
contrast images of the biliary tree without the need for
ionizing radiation or contrast agents. It is safe, operator-
independent, and highly useful for pre-procedural
assessment before therapeutic ERCP.'"” When combined
with routine T1- and T2-weighted MRI sequences,
MRCP can also identify extra-ductal pathologies such as
mass lesions or infiltrative disease.

Multiple comparative studies have evaluated the
diagnostic performance of MRCP and ERCP. Most
reports suggest that while ERCP remains indispensable
for therapy, MRCP can serve as a reliable non-invasive
diagnostic alternative in many cases.14,15 MRCP is
especially beneficial for patients with suspected
hepatobiliary obstruction but without definite evidence
on biochemical or sonographic evaluation, helping to
avoid unnecessary ERCP and its associated
complications. Despite extensive global research, most
comparative studies between MRCP and ERCP have
been retrospective and based on selective patient groups.
There is limited prospective data from Indian tertiary-
care centres assessing their diagnostic agreement in
routine clinical practice. Therefore, this study aims to
evaluate the diagnostic accuracy of MRCP in
comparison to ERCP for identifying hepatobiliary
pathologies such as choledocholithiasis, biliary
strictures, and malignancies in patients attending SMS
Medical College, Jaipur. Given the invasive nature and
risk profile of ERCP, establishing MRCP as a reliable
diagnostic tool could help limit ERCP use primarily to
therapeutic procedures.

MATERIALS AND METHODS

This prospective, hospital-based observational, Cross-
sectional study was conducted in the Department of
General Surgery, Sawai Man Singh (SMS) Hospital,
Jaipur, Rajasthan. The study period extended over 18
months, which included 12 months for data collection
and 6 months for data analysis. This study enrolled adult
patients presenting with hepatobiliary pathology who
were admitted.

The sample size was calculated at a 5% alpha error and
90% power using the formula for the difference in paired
means. Based on expected variability in diagnostic
outcomes between MRCP and ERCP, the minimum
required sample size was determined to be 42, which was
rounded off to 50 participants to ensure adequate
statistical power. A total of 50 consecutive patients
fulfilling the inclusion criteria were enrolled using
purposive sampling.

Patients aged between 18 and 60 years with suspected
hepatobiliary pathology who provided written informed
consent were included. Exclusion criteria comprised
patients below 18 years of age, pregnant females, and
those with contraindications to MRI such as cardiac
pacemakers, cochlear implants, non-MRI-compatible
intracranial clips, or severe claustrophobia. Participants
not undergoing subsequent ERCP evaluation or
unwilling to provide consent were also excluded from the
study.

The research proposal was approved by the Institutional
Clinical Trial Screening Committee and subsequently
cleared by the Institutional Ethics Committee (IEC).
Written informed consent was obtained from all
participants after providing detailed information about
the study objectives, procedures, and potential risks and
benefits. Confidentiality of participants was maintained
throughout the study by assigning anonymous
identification numbers and restricting data access to the
research team.

Data were collected prospectively using a pre-designed
and pre-tested proforma to ensure uniformity and
completeness. The proforma included demographic
details, presenting symptoms, clinical examination
findings, laboratory investigations, and imaging results
from MRCP and ERCP.

All enrolled patients underwent a detailed clinical
evaluation at admission, including history of presenting
complaints such as abdominal pain, jaundice, fever, or
vomiting; duration of symptoms; and any history of
alcohol intake, drug use, or previous hepatobiliary
disease. General physical and systemic examination
findings, especially abdominal signs, were documented.

Radiological Evaluation

Initial imaging evaluation consisted of a chest X-ray and
ultrasonography (USG) of the abdomen. USG was used
to assess for hepatobiliary abnormalities such as
intrahepatic or extrahepatic bile duct dilatation,
cholelithiasis, choledocholithiasis, or mass lesions.
Patients demonstrating or suspected to have biliary
obstruction were subsequently evaluated by MRCP and
ERCP.
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Magnetic Resonance Cholangiopancreatography
(MRCP)

MRCP was performed using a standard MRI system
equipped with sequences optimized for biliary and
pancreatic duct visualization. Images were obtained in
multiple planes aligned with the biliary tree. MRCP
findings were analyzed for the presence and level of
biliary obstruction, type of pathology (stone, stricture, or
malignancy), ductal dilatation, and any associated
anatomical variations or extra-ductal abnormalities. All
MRCP scans were interpreted by an experienced
radiologist blinded to the ERCP results.

Endoscopic Retrograde Cholangiopancreatography
(ERCP)

Following MRCP, all patients underwent ERCP, which
served as the reference standard for diagnosis. The
procedure was performed under standard aseptic
precautions by an experienced gastroenterologist. ERCP
findings were documented regarding the presence and

RESULTS

nature of the obstruction, underlying pathology, and any
therapeutic interventions performed, such as stone
extraction, sphincterotomy, or stent placement.

Statistical Analysis

All collected data were entered into Microsoft Excel on
the same day of collection to minimize entry bias and
subsequently analyzed using standard statistical
software. Continuous variables were expressed as
meanzstandard deviation, while categorical data were
presented as frequencies and percentages. The difference
between means was assessed using Student’s t-test, and
categorical variables were compared using the chi-square
test. Diagnostic performance of MRCP was evaluated
against ERCP as the gold standard by calculating
sensitivity, specificity, positive predictive value (PPV),
negative predictive value (NPV), and overall diagnostic
accuracy. Agreement between the two modalities was
assessed using Cohen’s kappa coefficient. A p-value of
<0.05 was considered statistically significant.

In the present study, the most common age group was 38-47 years (20%), followed by >68 years (18%), with equal
distribution (16% each) in the 18-27, 48-57, and 58—67 years groups. The least common age group was 28-37 years (14%).
Females constituted 58%, while males comprised 42% of the study population. In our study, 30% of participants had
clinical evidence of icterus, and 14% of participants had Pedal edema. The mean random blood sugar level among

participants was 127.76 + 69.55 mg/dL. (Table -1)

Table 1- Age and Sex wise distribution of participants

Variable Number Percentage
18-27 8 16
28-37 7 14
Age group (Years) 38-47 10 20
48-57 16
58-67 16
>68 18
Female 29 58
Sex
Male 21 42

The liver enzymes were elevated, with SGPT at 84.26 + 68.14 U/L and SGOT at 90.16 + 85.58 U/L. Alkaline phosphatase
was also raised (141.94 + 88.02 U/L). The mean serum albumin was 3.32 + 0.48 g/dL, and the A/G ratio was approximately
1.01. The mean total bilirubin level was 3.38 + 4.57 mg/dL, with direct bilirubin at 2.45 + 3.74 mg/dL and indirect bilirubin

at 0.93 + 0.89 mg/dL. (Table-2)

Table 2- Liver Function Test (LFT) Parameters of Study Participants

LFT Mean SD
PTINR 1.36 0.51
SGPT 84.26 68.14
SGOT 90.16 85.58
S. Alkaline phosphatase 141.94 88.02
Serum Protein 5.83 0.43
Serum Albumin 3.32 0.48
Globulin 1.95 0.35
AJG ratio 1.01 0.09
Bilirubin
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Total Bilirubin 3.38 4.57
Direct Bilirubin 2.45 3.74
Indirect Bilirubin 0.93 0.89

In the present study, MRCP failed to detect the single case of choledochal cyst confirmed by ERCP, showing a sensitivity
of 0%, but demonstrated a high specificity of 95.92% and a negative predictive value (NPV) of 97.92%, yielding an overall
diagnostic accuracy of 94%. No cases of gall bladder stones were detected by ERCP; however, MRCP falsely identified
26 cases, resulting in a specificity of 48.98% and a diagnostic accuracy of 48%, indicating poor concordance between
MRCP and ERCP for gall bladder stone detection. There were no carcinoma gallbladder (CA GB) cases confirmed by
ERCP, while MRCP falsely reported three cases, resulting in 94% specificity and 0% positive predictive value (PPV), with
a diagnostic accuracy of 94%. (Table 3)
Table 3- Diagnostic Accuracy of MRCP Compared to ERCP

. . ERCP

Diagnosis Present [ Absent Total
Choledochal Cyst

Present 0 2 2
MRCP Absent 1 47 48
Gall Bladder Stones

Present 0 26 26
MRCP Absent 0 24 24
Carcinoma Gallbladder (CA GB)

Present 0 3 3
MRCP Absent 0 47 47
Bile Duct Tumor

Present 4 0 4
MRCP Absent 0 46 46
Bile Duct Dilation

Present 11 1 12
MRCP Absent 2 36 38
Bile Duct Strictures

Present 8 0 8
MRCP Absent 3 39 42
Bile Duct Stones

Present 20 0 20
MRCP Absent 1 29 30
IHBR Strictures

Present 0 1 1
MRCP Absent 0 49 49
IHBR Dilation

Present 34 1 35
MRCP Absent 0 15 15

For bile duct tumors, MRCP accurately detected all four cases, achieving 100% sensitivity, specificity, PPV, NPV, and
diagnostic accuracy, demonstrating perfect agreement with ERCP. In the detection of bile duct dilatation, MRCP showed
high sensitivity (84.62%) and specificity (97.30%), with PPV of 91.67% and NPV of 94.74%, yielding an overall diagnostic
accuracy of 94%, indicating strong agreement with ERCP findings. For bile duct strictures, MRCP correctly identified
eight out of 11 cases, resulting in 72.73% sensitivity, 100% specificity, and a diagnostic accuracy of 94%, reflecting
excellent reliability. (Table 4)

Table 4- Diagnostic Accuracy of MRCP Compared to ERCP for Various Hepatobiliary Pathologies

Lesion Type Sensitivity (%) | Specificity (%) PPV (%) ('\(I)/Po;/ 22%?223(:(%)
Choledochal cyst 0 95.92 0 97.92 94
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Gall-bladder stones 0 48.98 0 100 48
Carcinoma gall-bladder 0 94 0 100 94
Bile-duct tumor 100 100 100 100 100
Bile-duct dilatation 84.62 97.3 91.67 94.74 94
Bile-duct strictures 72.73 100 100 92.86 94
Bile-duct stones 95.24 100 100 96.67 98
IHBR strictures 0 98 0 100 98
IHBR dilatation 100 93.75 97.14 100 98

In the detection of bile duct stones, MRCP identified 20 out of 21 cases, achieving 95.24% sensitivity, 100% specificity,
100% PPV, 96.67% NPV, and an overall diagnostic accuracy of 98%, showing near-perfect correlation with ERCP. For
intrahepatic biliary radicle (IHBR) strictures, no confirmed cases were found on ERCP, although MRCP falsely identified
one case, resulting in 98% specificity and a diagnostic accuracy of 98%. Finally, for IHBR dilatation, MRCP correctly
detected all 34 ERCP-confirmed cases with one false positive, showing 100% sensitivity, 93.75% specificity, and 98%
diagnostic accuracy, indicating that MRCP is highly reliable in detecting IHBR dilatation.

Di1scUsSION

The present study evaluated the diagnostic accuracy of
Magnetic ~ Resonance  Cholangiopancreatography
(MRCP) in comparison with Endoscopic Retrograde
Cholangiopancreatography (ERCP) for detecting various
hepatobiliary pathologies. ERCP was considered the
reference standard for comparison.

In the present study, MRCP failed to identify the single
case of choledochal cyst confirmed by ERCP, resulting
in a sensitivity of 0%. However, it demonstrated high
specificity (95.92%) and an overall diagnostic accuracy
of 94%. This indicates that MRCP reliably excludes the
diagnosis in normal cases but may occasionally miss true
lesions due to factors such as small cyst size, atypical
morphology, or technical limitations in image
acquisition. In contrast, Tamilarasan SM et al*® reported
that MRCP effectively detects choledochal cysts and
provides detailed anatomical information comparable to
ERCP. Similarly, Matos C et al*” found complete
concordance between MRCP and ERCP in the
classification and structural characterization of
choledochal cysts, including the identification of
abnormal pancreaticobiliary junctions. The discrepancy
between these findings and ours may be attributed to
differences in sample size, image resolution, and
radiologist expertise, underscoring the importance of
clinical correlation and confirmatory ERCP in equivocal
cases.

In the present study, MRCP showed poor accuracy in
detecting gallbladder stones, falsely identifying 26 cases
not confirmed by ERCP, resulting in low specificity
(48.98%) and diagnostic accuracy (48%). These false
positives likely resulted from artifacts, sludge
misinterpretation, or post-surgical changes such as clips
and air, which can mimic calculi on imaging. In contrast,
MRCP demonstrated excellent diagnostic performance
for choledocholithiasis, accurately detecting 20 of 21

ERCP-confirmed bile duct stones, with sensitivity
95.24%, specificity and PPV 100%, NPV 96.67%, and
overall accuracy 98%. Our findings are consistent with
previous studies by Javaria Isram et al'!, Makary MA et
al*?, Polistina FA et al*8, and Tamilarasan SM et al?®, all
of which reported high diagnostic accuracy of MRCP for
bile duct stones. Griffin et al*® and Hurter et al?® also
observed sensitivity and specificity above 85-90%,
confirming its reliability. Despite limitations such as
motion artifacts, small stone size, and signal interference
from adjacent fluid or vascular pulsation, MRCP remains
a highly sensitive and non-invasive imaging tool.
MRCP demonstrated variable diagnostic accuracy across
different hepatobiliary pathologies when compared to
ERCP, the gold standard. For carcinoma gallbladder (CA
GB), MRCP falsely identified three cases with no ERCP
confirmation, giving a specificity and diagnostic
accuracy of 94%. These false positives were likely due
to misinterpretation of benign conditions such as sludge
or wall thickening mimicking malignancy, emphasizing
the need for histopathological or contrast-enhanced
confirmation.

For bile duct tumors, MRCP showed excellent agreement
with ERCP, correctly identifying all four confirmed
cases, resulting in 100% sensitivity, specificity, and
diagnostic accuracy. Similar high accuracy has been
reported by Polistina FA et al*® and Lomas et al?,
reinforcing MRCP’s role in non-invasive diagnosis of
obstructive lesions.

In bile duct dilatation, MRCP achieved a sensitivity of
84.62% and specificity of 97.30%, with overall accuracy
of 94%. These results closely align with findings by
Kumar A et al?? and Chan et al®, who reported
sensitivities of 91-95% and specificities of 85-94%,
confirming MRCP’s strong diagnostic performance in
detecting biliary obstruction.

Regarding bile duct strictures, MRCP identified 8 of 11
ERCP-confirmed cases, with sensitivity 72.73%,
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specificity 100%, and accuracy 94%. Comparable results
were observed by Kumar A et al?® and Lomas et al?,
whereas Javaria Isram et al** reported lower sensitivity
(15.4%) but high specificity (100%), highlighting
variability in detecting malignant distal strictures.
MRCP’s capacity to visualize both intrahepatic and
extrahepatic ducts without contrast makes it valuable for
high or multiple-level strictures, as also noted by
Polistina FA et al®é,

For intrahepatic biliary radicle (IHBR) strictures, MRCP
falsely detected one case, maintaining 98% specificity
and accuracy, indicating strong reliability with minimal
false positives. In contrast, for IHBR dilatation, MRCP
performed exceptionally well, detecting all 34 ERCP-
confirmed cases with sensitivity 100%, specificity
93.75%, and accuracy 98%. These results underscore its
effectiveness in evaluating upstream obstruction and
peripheral ducts, consistent with findings by Hintze et
al®.

The inclusion and exclusion criteria in this study were
clearly defined, ensuring a uniform study population.
The analysis comprehensively evaluated various
hepatobiliary pathologies such as bile duct stones,
strictures, tumors, and intrahepatic biliary radicle
(IHBR) dilatation, with diagnostic indices like
sensitivity, specificity, and predictive values calculated
for each. The major limitation was the small sample size
(n=50), and certain rare pathologies were
underrepresented, restricting subgroup comparisons.
Future multicentric studies with larger cohorts are
recommended to validate findings, assess cost-
effectiveness, and refine MRCP interpretation to
minimize false positives in gallbladder lesions.

Conclusion

In the present study, MRCP demonstrated high
diagnostic value as a non-invasive imaging modality for
the evaluation of hepatobiliary disorders. Compared with
ERCP, the gold standard, MRCP showed excellent
accuracy in detecting bile duct stones, strictures, tumors,
and intrahepatic biliary radical dilatation, with high
sensitivity and specificity. Its non-invasive nature,
absence of ionizing radiation, and lower risk of
procedure-related complications make it an effective
first-line investigation and a valuable tool for identifying
patients who require therapeutic ERCP. However, its
diagnostic performance was comparatively limited for
gallbladder stones and choledochal cysts, where false-
positive  findings were observed, necessitating
confirmation with ERCP or other imaging modalities in
selected cases. Overall, MRCP can be effectively
incorporated into the diagnostic pathway of hepatobiliary
diseases to reduce unnecessary invasive procedures and
enhance patient safety, although larger multicentric
studies are warranted to further validate these findings
and address areas of limited accuracy.

REFERENCES

1.

10.

11.

12.

13.

Joseph A, Samant H. Jaundice. [Updated 2023 Aug
8]. In: StatPearls [Internet]. Treasure Island (FL):
StatPearls Publishing; 2025 Jan-. Available from:
https://www.ncbi.nIm.nih.gov/books/NBK544252/
Leung TS, Outlaw F, MacDonald LW, Meek J.
Jaundice Eye Color Index (JECI): quantifying the
yellowness of the sclera in jaundiced neonates with
digital photography. Biomed Opt Express. 2019 Mar
01;10(3):1250-1256.

Pavlidis ET, Pavlidis TE. Pathophysiological
consequences of  obstructive jaundice and
perioperative management. Hepatobiliary Pancreat
Dis Int. 2018 Feb;17(1):17-21.

Siddiqui Al, Ahmad T. StatPearls [Internet].
StatPearls Publishing; Treasure Island (FL): Jun 26,
2023. Biliary Atresia.

Kamal F, Williams G, Akbar H, Khan MA, Kadaria
D. Klebsiella Pneumoniae Liver Abscess: a Case
Report and Review of Literature. Cureus. 2017 Jan
10;9(1):e970.

Taylor T, Wheatley M, Gupta N, Nusbaum J.
Jaundice in the emergency department: meeting the
challenges of diagnosis and treatment [digest].
Emerg Med Pract. 2018 Apr 02;20(Suppl 4):1-2.
Zhang W, Wang BY, Du XY, Fang WW, Wu H,
Wang L, Zhuge YZ, Zou XP. Big-data analysis: A

clinical pathway on endoscopic retrograde
cholangiopancreatography for common bile duct
stones. World J Gastroenterol. 2019 Feb

28;25(8):1002-1011.

Stinton LM, Myers RP, Shaffer EA. Epidemiology
of gallstones. Gastroenterol Clin North Am. 2010
Jun;39(2):157-69, vii.

McCune WS, Shorb PE, Moscovitz H. Endoscopic
cannulation of the ampulla of vater: a preliminary
report. Annals of Surgery. 1968;167(5):752.
Andriulli A, Loperfido S, Napolitano G, Niro G,
Valvano MR, Spirito F, et al. Incidence rates of post-
ERCP complications: a systematic survey of
prospective studies. Am J Gastroenterol. (2007)
102(8):1781-8.

Isram J, Haider E, Khan RSA, Hafeez M, Hinna RE,
Baig I, et al. Diagnostic accuracy of magnetic
resonance cholangiopancreatography in comparison
with endoscopic retrograde
cholangiopancreatography for detection of the
etiology of obstructive jaundice. Cureus. (2023)
15(2):e34484.

Makary MA, Duncan MD, Harmon JW, Freeswick
PD, Bender JS, Bohlman M, et al. The role of
magnetic resonance cholangiography in the
management of patients with gallstone pancreatitis.
Ann Surg. 2005 Jan;241(1):119-24.

Maccioni F, Martinelli M, Al Ansari N,
Kagarmanova A, De Marco V, Zippi M, et al.
Magnetic resonance cholangiography: past, present
and future: a review. Eur Rev Med Pharmacol Sci.
(2010) 14(8):721-5.

169



How to cite :Ramsnehi, L., Dadhich, Y., Meena, N. N., & Verma, S. (Year). Diagnostic accuracy of magnetic resonance cholangiopancreatography
versus endoscopic retrograde cholangiopancreatography in the evaluation of hepatobiliary pathologies. JSurg Radiol, V5(6) 164-170

14. Wilcox CM, Kim H, Trevino J, Ramesh J,
Monkemuller K, Varadarajulu S. Prevalence of
normal liver tests in  patients  with
choledocholithiasis undergoing endoscopic
retrograde cholangiopancreatography. Digestion.
2014;89:232-238.

15. Hu KC, Wang HY, Chang WH, Chu CH, Lin SC,
Liu CJ, Wu MS, Shih SC. Clinical presentations of
patients from different age cohorts with biliary tract
stone diseases. J  Gastroenterol  Hepatol.
2014;29:1614-1619.

16. Tamilarasan SM, Ullal S, Rai S, Parth A. Role of
MRCP in hepatobiliary pathology in correlation
with ERCP. Int. J. Adv. Res. 2018;6(4):1388-1407.

17. Matos C, Nicaise N, Deviere J, Cassart M, Metens
T, Struyven J, Cremer M. Choledochal cysts:
comparison of findings at MR
cholangiopancreatography and endoscopic
retrograde cholangiopancreatography in eight
patients. Radiology. 1998 Nov;209(2):443-8.

18. Polistina FA, Frego M, Bisello M, Manzi E,
Vardanega A, Perin B. Accuracy of magnetic
resonance cholangiography compared to operative
endoscopy in detecting biliary stones, a single center
experience and review of literature. World J Radiol.
2015 Apr 28;7(4):70-8.

19. Griffin N, Charles-Edwards G, Grant LA. Magnetic
resonance cholangiopancreatography: the ABC of
MRCP. Insights Imaging. (2012) 3(1):11-21

20. Hurter D, De Vries C, Potgieter P, Barry R, Botha
F, Joubert G. Accuracy of MRCP compared to
ERCP in the diagnosis of bile duct disorders. SA
Journal of Radiology. 2008;12(1):14-22.

21. Lomas DJ, Bearcroft PW, Gimson AE. MR
cholangiopancreatography: prospective comparison
of a breath-hold 2D projection technique with
diagnostic ERCP. Eur Radiol. (1999) 9(7):1411-7.

22. Kumar A, Mohanty NR, Mohanty M, Dash S.
Comparison of MRCP and ERCP in the evaluation
of common bile duct and pancreatic duct
pathologies. Front Med Technol. 2023 Jul
12;5:946555.

23. Chan YL, Chan AC, Lam WW, Lee DW, Chung SS,
Sung JJ, et al. Choledocholithiasis: comparison of
MR cholangiography and endoscopic retrograde
cholangiography. Radiology. (1996) 200(1):85-9.

24. Hintze RE, Adler A, Veltzke W, Abou-Rebyeh H,
Hammerstingl R, Vogl T, et al. Clinical significance
of magnetic resonance cholangiopancreatography
(MRCP) compared to endoscopic retrograde
cholangiopancreatography (ERCP). Endoscopy.
(1997) 29(03):182-7.

170



