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ABSTRACT
Background

! Department of Radiology, Kathmandu Medical College, Kathmandu, Nepal.

Obstructive jaundice is a common clinical condition requiring accurate imaging for etiological diagnosis.
Ultrasonography (USG)is widely used as an initial modality, while magnetic resonance cholangiopancreatography
(MRCP) provides detailed biliary imaging. This study aimed to compare the diagnostic performance of USG
and MRCP in patients with obstructive jaundice.

Methods

This hospital-based descriptive cross-sectional study was conducted among 86 patients with clinically
suspected obstructive jaundice at Kathmandu Medical College, Kathmandu Nepal. All patients underwent
both ultrasonography (USG) and magnetic resonance cholangiopancreatography (MRCP), and findings were
compared with the final diagnosis, which served as the reference standard. Diagnostic performance was assessed
using sensitivity, specificity, positive predictive value (PPV), negative predictive value (NPV), accuracy, and
Cohen’s kappa () for agreement analysis. Data were analyzed using SPSS version 20.

Results

MRCP showed higher diagnostic performance than USG across all etiologies. For choledocholithiasis,
sensitivity, specificity, and accuracy of MRCP were 96.6%, 92.6%, and 96%, respectively, compared to 78%,
88%, and 84% for USG. For malignant strictures, MRCP achieved 100% sensitivity and 98.8% specificity,
while USG showed lower values (82% and 90%). Overall, MRCP demonstrated almost perfect agreement with
the final diagnosis (k = 0.94), whereas USG showed substantial agreement (k = 0.69).

Conclusion

MRCP is a more accurate and reliable imaging modality than USG for evaluating the etiology of obstructive
jaundice. It demonstrates superior diagnostic performance and higher agreement with the final diagnosis,
supporting its use as a preferred diagnostic tool, especially in complex cases.

Keywords: Obstructive jaundice; MRCP; Ultrasonography; Diagnostic accuracy; Biliary obstruction.

Correspondence: Dr. Ashok Tayal, Department of Radiology, Kathmandu Medical College, Kathmandu, Nepal. Email:
tayalashok@gmail.com, Phone No: +977-9855057219, Article received: 2026-03-20, Article accepted: 2026-05-28,
Article published: 2026-06-30.

JoBH | Vol-2 | No.1 | Jan-Jun 2026


https://creativecommons.org/licenses/by-nc-nd/4.0/
https://orcid.org/0009-0003-4755-1870
mailto:tayalashok@gmail.com
https://orcid.org/0000-0003-4422-4842

Tayal et al. Diagnostic Performance of Ultrasonography Compared with Magnetic Resonance Cholangiopancreatography...

INTRODUCTION

Obstructive jaundice is a common clinical condition
caused by hepatobiliary disorders such as gallstones,
biliary strictures, inflammatory conditions, and
neoplasms, all of which lead to obstruction of
bile flow within the biliary tract.! It represents
an important clinical challenge due to its varied
etiology and potential for serious complications.
Early and accurate diagnosis is essential, as delayed
recognition and management may result in severe
outcomes including acute cholangitis, secondary
biliary cirrhosis, hepatic failure, and even mortality.?
Therefore, prompt identification of the underlying
cause is crucial for appropriate therapeutic
intervention and improved patient outcomes.
Ultrasonography (USG) is widely accepted as
the first-line imaging modality in patients with
suspected obstructive jaundice because of its non-
invasive nature, cost-effectiveness, accessibility,
and lack of ionizing radiation.® It is particularly
useful for detecting biliary dilatation and gallstones.
However, its diagnostic performance may be limited
by several factors, including operator dependency,
patient-related factors such as obesity or bowel
gas, and reduced sensitivity in evaluating distal
common bile duct and periampullary lesions.* These
limitations can lead to inconclusive or incomplete
characterization of the underlying pathology.
Magnetic resonance cholangiopancreatography
(MRCP) is a non-invasive imaging technique
that provides high-resolution, three-dimensional
visualization of the biliary and pancreatic ductal
systems without the need for contrast agents or
invasive procedures. * It offers superior diagnostic
accuracy in identifying the level and cause of
obstruction, particularly in complex hepatobiliary
diseases. Despite its higher cost and limited
availability in resource-constrained settings, MRCP
is increasingly recognized as a valuable adjunct or
alternative to invasive diagnostic procedures such
as endoscopic retrograde cholangiopancreatography
(ERCP).¢ In this context, the present study was
undertaken to evaluate and compare the diagnostic
performance of USG and MRCP in patients with
obstructive jaundice, aiming to provide evidence

that may support more accurate, timely, and cost-
effective clinical decision-making.

Methods

Study Design

A hospital-based descriptive cross-sectional study
was conducted to evaluate the diagnostic performance
of ultrasonography (USG) and magnetic resonance
cholangiopancreatography (MRCP) in patients with
obstructive jaundice.

Study Area

The study was carried out at the Department
of Radiology, Kathmandu Medical College,
Kathmandu, Nepal, from 2081 to 2082 B.S.

Study Population

The study population comprised patients with
clinically suspected obstructive jaundice who
underwent both USG and MRCP for diagnostic
evaluation at Kathmandu Medical College during
the study period.

Sample Size

A total of 86 patients with clinically suspected
obstructive jaundice were included in the study.
Sampling Technique

Aconsecutive sampling technique was used, whereby
all eligible patients meeting the inclusion criteria
during the study period were enrolled. Patients with
incomplete imaging records or inconclusive final
diagnoses were excluded from the study.

Data Collection Tools and Technique

Data were collected from hospital records using a
structured questionnaire. Information regarding
socio-demographic and clinical characteristics,
including age, sex, place of residence, educational
status, occupation, clinical symptoms, risk factors,
comorbidities, and duration of symptoms, was
recorded. Ultrasonography (USG) was performed
as the initial imaging modality, followed by
MRCP for detailed evaluation of hepatobiliary and
pancreatic abnormalities. The final diagnosis was
established using a combination of clinical findings,
imaging characteristics, laboratory investigations,
and follow-up confirmation, which served as the
reference standard.

Variables/Measurements
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The independent variables included socio-
demographic characteristics (age, sex, residence,
education,andoccupation)andclinical characteristics
(symptoms, risk factors, comorbidities, and duration
of symptoms). The primary outcome variables
were imaging findings on USG and MRCP and the
final diagnosis of obstructive jaundice. Diagnostic
performance measures including sensitivity,
specificity, positive predictive value (PPV), negative
predictive value (NPV), overall accuracy, and
agreement with the final diagnosis were assessed.
Statistical Analysis Used

Data were entered and analyzed using Statistical
Package for Social Sciences (SPSS) version 20.
Descriptive statistics were used to summarize
categorical variables as frequencies and percentages.
The diagnostic performance of USG and MRCP
was evaluated using sensitivity, specificity, positive
predictive value (PPV), negative predictive value
(NPV), and overall accuracy. Agreement between
imaging findings and the final diagnosis was
assessed using Cohen’s kappa (k) statistic.

Ethical Consideration

Ethical approval was obtained from the Institutional
Review Committee of Kathmandu Medical College
(Ref No. 10042026/16) prior to data collection.
All procedures were conducted in accordance with
institutional ethical standards and good clinical
practice guidelines. Patient confidentiality and
privacy were maintained throughout the study, and
data were used solely for research purposes.
Result

This study was conducted among 86 patients.
Regarding age distribution, the majority of patients
were in the 50-59 years age group (27.9%), followed
by 40-49 years (25.6%). The average age of the
patients was 46.5 + 12.4 years. A male predominance
was observed (60.5%). More than half of the
patients resided in urban areas (55.8%). In terms
of educational status, secondary-level education
was most common (32.6%). Regarding occupation,
housewives/unemployed (27.9%) and farmers
(23.3%) constituted the major groups. Clinically,
all patients presented with jaundice (100%), while
abdominal pain (72.1%) and pruritus (51.2%) were
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frequently reported symptoms. The most common
risk factors were a history of gallstones (34.9%)
and alcohol consumption (30.2%). Nearly half of
the patients had no comorbidities (46.5%), and the
majority presented within one month of symptom
onset (44.2%) (Table 1).

Table 1. Socio-demographic Characteristics of
the Study Participants (n = 86).

Variables | Frequency (%)
Age (years)

<30 10 (11.6)
30-39 14 (16.3)
40-49 22 (25.6)
50-59 24 (27.9)
>60 16 (18.6)
Sex

Male 52 (60.5)
Female 34 (39.5)
Residence

Urban 48 (55.8)
Rural 38 (44.2)
Education status

No formal education 18 (20.9)
Primary 22 (25.6)
Secondary 28 (32.6)
Higher secondary & above 18 (20.9)
Occupation

Farmer 20 (23.3)
Service 18 (20.9)
Business 16 (18.6)
Housewife/Unemployed 24 (27.9)
Others 8(9.3)
Common symptoms

Jaundice present 86 (100)
Abdominal pain 62 (72.1)
Pruritus (itching) 44 (51.2)
Fever 28 (32.6)
Risk factors

Alcohol consumption 26 (30.2)
Gallstone history 30 (34.9)
Smoking history 22 (25.6)
Comorbidities

None 40 (46.5)
Diabetes mellitus 18 (20.9)
Hypertension 16 (18.6)
Both DM & HTN 12 (14)
Duration of symptoms

<1 month | 38(44.2)
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1-3 months 34 (39.5) Hilar mass 3(3.5)
>3 months 14 (16.3) Distal cholangiocarcinoma 5(5.8)
Among the 86 patients evaluated by ultrasonography Gallbladder carcinoma infiltrating 5(5.8)
e hilum
(USG), choledocholithiasis was the most common Biliary stricture 10 (11.62)
cause of obstructive jaundice, accounting for 28 Pancreatitis 14 (16.27)
cases (32.55%). This was followed by pancreatitis Total benign causes 51(59.3)
in 20 patients (23.25%) and biliary stricture in 8 Total malignant causes 35 (40.7)

patients (9.3%). Malignant etiologies included distal
cholangiocarcinoma and gallbladder carcinoma
infiltrating the hilum, each observed in 6 patients
(6.98%), carcinoma of the head of the pancreas in
6 patients (6.98%), 65 patients (75.6%) had benign
causes, whereas 21 patients (24.4%) had malignant
causes (Table 2).

Table 2. Causes of Obstructive Jaundice on
Ultrasonography (USG) (n=86).

Among the 86 patients with obstructive jaundice,
the final diagnosis revealed choledocholithiasis
as the most common etiology, accounting for
41.9% of cases. This was followed by Biliary
CBD stricture (16.3%) and carcinoma of the head
of pancreas (11.6%). Distal cholangiocarcinoma
constituted 8.1%, while hilar cholangiocarcinoma
and choledochal cyst each accounted for 7.0% of
cases. Gallbladder carcinoma infiltrating the hilum

Etiology Frequency (%) was observed in 4.7% of patients, and periampullary
Choledocholithiasis 28(32.55) carcinoma was the least frequent diagnosis (3.5%).
Choledochal cyst 8(9.3) Overall, benign conditions were more prevalent
Carcinoma head of pancreas 6(6.98) than malignant etiologies in the final diagnosis of
Hilar mass 4(4.65) obstructive jaundice in this study population (Table
Distal cholangiocarcinoma 6(6.98) 4).
Gallbladder carcinoma infiltrating 6(6.98) Table 4.. Final I?iagnosis of Patients with
hilum Obstructive Jaundice (n=86).
Biliary stricture 8(9.3) Final Diagnosis Frequency (%)
Pancreatitis 20(23.25) Choledocholithiasis 36 (41.9)
Total benign causes 65(75.6) Biliary CBD stricture 14 (16.3)
Total malignant causes 21(24.4) Carcinoma head of pancreas 10 (11.6)

- - - Distal cholangiocarcinoma 7 (8.1)
A total of 86 patients were evaluated using magnetic Hilar cholangiocarcinoma 6(7.0)
resonance cholangiopancreatography (MRCP) to Choledochal cyst 6(7.0)
determine the causes of obstructive jaundice. The Gallbladder carcinoma infiltrating 447
most frequent etiology was choledocholithiasis hilum )
(43.02%). This was followed by biliary stricture Periampullary carcinoma 31389)

in 10 patients (11.62%) and pancreatitis in 14
patients (16.27%). Other identified causes included
choledochal cyst (8.1%), carcinoma of the head of
pancreas (5.8%), distal cholangiocarcinoma (5.8%),
gallbladder carcinoma infiltrating the hilum (5.8%),
and hilar mass (3.5%) (Table 3).

Table 3. Causes of Obstructive Jaundice on
MRCP (n=86).

Etiology Frequency (%)
Choledocholithiasis 37 (43.02)
Choledochal cyst 7 (8.1)
Carcinoma head of pancreas 5(5.8)

The diagnostic performance of ultrasonography
(USG) and magnetic resonance cholangio
pancreatography (MRCP) was compared in 86
patients with obstructive jaundice, demonstrating
consistently superior accuracy of MRCP across all
etiologies.

For choledocholithiasis, MRCP showed higher
sensitivity  (96.6%), specificity (92.6%), and
accuracy (96%) compared to USG (78%, 88%, and
84%, respectively). In benign strictures, MRCP also
outperformed USG with sensitivity and accuracy
of 92.3% and 92%, respectively, versus 70% and
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79% for USG. For malignant strictures, MRCP
achieved perfect sensitivity (100%) and near-
perfect specificity (98.8%), compared to lower
values for USG (82% and 90%). Similarly, MRCP
demonstrated excellent diagnostic performance in
periampullary carcinoma with 100% sensitivity,

specificity, and accuracy, whereas USG showed
comparatively lower diagnostic yield. MRCP
demonstrated markedly superior diagnostic efficacy
compared to USG in identifying the etiology of

obstructive jaundice, with agreement analysis

showing substantial concordance for USG (k

Table 5. Comparison of diagnostic performance of MRCP and USG in obstructive jaundice.
Diagnosis Modality| Sensitivity (%)| Specificity (%) | PPV (%) | NPV (%) | Accuracy (%)
e USG 78 88 85 82 84
Choledocholithiasis =y op 96.6 92.6 95 97.7 96
Benign stricture USG 70 83 80 78 79
MRCP 92.3 90.9 95 90.9 92
Malignant stricture USG 82 20 88 83 86
MRCP 100 98.8 100 98.8 99
Periampullary USG 75 92 85 86 85
carcinoma MRCP 100 100 100 100 100

CoronalT2 weighted

Figure 1.
MRI demonstrating Hilar
cholangiocarcinoma

0.69) and almost perfect agreement for MRCP (kx =
0.94) with the final diagnosis (Table 5).

DISCUSSION

This study included 86 patients with obstructive
jaundice. Most patients were aged 50-59 years
(27.9%), followed by those aged 4049 years
(25.6%). The mean age was 49.5 £ 16.5 years, which
was slightly lower than that reported by Chhetri
et al. (53 = 19 years).” Nevertheless, both studies
indicate that obstructive jaundice predominantly
affects middle-aged and older adults, with minor
variations likely attributable to differences in study
populations and sample sizes.
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Figure 2. Coronal T2 Weighted MRI
demonstrating distal choledocholithiasis

Figure 3.

MRI demonstrating

distal chonagio carcinoma with
double duct sign

A slight male predominance was observed in the
present study (51.2% males vs. 48.8% females),
contrasting with the findings of Chhetri et al., who
reported a female predominance (67.9% females vs.
32.2% males).” Similarly, Pathak et al. found that
males were more frequently affected by obstructive
jaundice.®

Regarding  sociodemographic
secondary-level education was the most common
status  (32.6%). Housewives/
unemployed individuals (27.9%) and farmers
(23.3%) constituted the largest occupational groups.
A total of 86 patients with obstructive jaundice were

characteristics,

educational
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evaluated. Among the 86 patients evaluated by USG,
choledocholithiasis was the most common cause
of obstructive jaundice, accounting for 28 cases
(32.55%), followed by pancreatitis (20, 23.25%)
and biliary stricture (8, 9.3%). Overall, 65 patients
(75.6%) had benign causes, while 21 patients
(24.4%) had malignant causes. Similar findings
were reported by Chhetri et al., where 72.6% of
cases were benign and 27.4% were malignant.” This
is similar with the study conducted by Pathak.?
Sharma et al. also observed a higher proportion
of benign lesions (53%) than malignant lesions
(47%),° while Ranjan et al. reported benign and
malignant etiologies in 90% and 10% of patients,
respectively.’® These findings suggest that benign
biliary pathologies remain the leading causes of
obstructive jaundice across different populations.
Among the same 86 patients, choledocholithiasis
was also the most common cause detected by
MRCP, accounting for 37 cases (43.02%), followed
by pancreatitis (14, 16.27%) and biliary stricture
(10, 11.62%). Other less common causes included
choledochal cyst, carcinoma of the head of the
pancreas, distal cholangiocarcinoma, gallbladder
carcinoma infiltrating the hilum, and hilar mas.
MRCP  consistently
diagnostic performance compared with USG across
all etiologies.

For choledocholithiasis, MRCP achieved sensitivity,
specificity, and accuracy values of 96.6%, 92.6%,
and 96%, respectively, compared with 78%, 88%,
and 84% for USG. In addition, MRCP showed
excellent agreement with the final diagnosis (x
= 0.94), whereas USG demonstrated substantial
agreement (k = 0.69). Similar findings were reported
by Chhetri et al., where choledocholithiasis was the
most common cause of obstructive jaundice and
MRCP exhibited higher sensitivity and specificity
(97.22% and 97.9%) than USG (71.43% and
93.88%).” Comparable results have also been
reported by Mohammadali et al.'"' and Al-Obaidi
et al.,'”? both of whom found MRCP to be more
accurate than USG in detecting choledocholithiasis.
Likewise, Jiwani et al. reported higher sensitivity
and specificity for MRCP than USG in diagnosing

demonstrated  superior

pancreatobiliary disorders."!

For benign etiologies, Chhetri et al. reported
that MRCP demonstrated a sensitivity of 95.2%,
specificity of 90.9%, and accuracy of 97.6%, while
for malignant etiologies the corresponding values
were 95.8%, 98.5%, and 97.6%, respectively.’
Attri et al. also reported superior sensitivity and
specificity of MRCP in differentiating benign from
malignant causes of obstructive jaundice." The
findings of the present study are consistent with these
reports, demonstrating that MRCP provides superior
diagnostic performance compared with USG for
both benign and malignant causes of obstructive
jaundice. Collectively, the evidence supports MRCP
as a reliable, non-invasive imaging modality for
accurately characterizing the etiology of obstructive
jaundice and guiding clinical decision-making.

Limitations

This study was conducted in a single tertiary
care teaching hospital, which may limit the
generalizability of the findings to other healthcare
settings. In addition, the relatively small sample size
and hospital-based design may introduce selection
bias, and therefore the results may not fully represent
the general population.

Conclusions

This study demonstrates that magnetic resonance
(MRCP) has
superior diagnostic performance compared to

cholangiopancreatography

ultrasonography (USG) in the evaluation of
obstructive jaundice. MRCP showed consistently
higher sensitivity, specificity, and overall accuracy
across all etiologies, including choledocholithiasis,
benign and malignant strictures, periampullary
carcinoma, and ascariasis. Furthermore, agreement
analysis revealed substantial concordance with the
final diagnosis for USG (k = 0.69), whereas MRCP
showed almost perfect agreement (x = 0.94). These
findings indicate that MRCP is a more reliable and
accurate imaging modality for etiological diagnosis
of obstructive jaundice, and it should be preferred
when available, particularly in complex or equivocal
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