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KAbstract

Objective: This study aims to compare the diagnostic efficacy of MRCP and ERCP in the management of
choledocholithiasis through a comprehensive analysis of 20 patients

Study design: It is a cross sectional prospective study carried out in the Radiology department of CMH
Peshawar for a span of three months from January 2024 — March 2024.

\Setting: Radiology department of CMH Peshawar. STUDY DURATION: 1st January 2024- 1st March 2024. J

~
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Methodology: A group of 20 patients were selected using a non-probability purposive sampling method
for this study. The criteria for inclusion were patients aged between 15- and 80-years exhibiting signs and
symptoms of obstructive jaundice and abdominal ultrasonography showing CBD stones.

Exclusion criteria comprised patients with claustrophobia, a documented allergic response to contrast
agent, impaired renal function, or disseminated metastatic disease. Each patient underwent a
comprehensive assessment including medical history, physical examination, and laboratory tests
(including BCP, LFT’s, and Coagulation profile). Subsequently, all patients having CBD stones on abdominal
ultrasound underwent MRCP, which was conducted utilizing a 1.5 Tesla MRI machine. The interpretation
of MRCP findings was carried out by a single consultant radiologist who assessed the presence or absence
of CBD stones. Finally, ERCP procedures were performed on the same patients by a skilled
gastroenterologist, during which lesion visualization, biopsy, and appropriate interventions were
executed. Comparative analysis of MRCP and ERCP was carried out.

Results: Sensitivity, specificity, positive predictive value, negative predictive value and diagnostic
accuracy of both MRCP and ERCP were calculated and compared. Procedural complications were
calculated and compared as well. CONCLUSION: This study concluded that MRCP, being non-invasive, is
particularly valuable in the pre-surgical assessment of patients with obstructive jaundice because of its
higher sensitivity. Although ERCP is an invasive procedure, still has got better specificity, Negative
predictive value, positive predictive value and accuracy as compared to MRCP.

Keywords
Common bile duct (CBD), Jaundice, Magnetic Resonance Cholangiopancreatography, Obstructive
Jaundice, Endoscopic retrograde cholangiopancreatography.

Introduction

Choledocholithiasis, the presence of gallstones within the bile duct, poses a significant clinical challenge
due to its potential complications including biliary obstruction, pancreatitis, and cholangitis. Accurate
diagnosis and management are crucial to prevent complications and improve patient outcomes [1]. MRCP
and ERCP are widely utilized diagnostic tools in the evaluation of choledocholithiasis, each with its
advantages and limitations. Biliary obstruction can stem from various causes such as choledocholithiasis,
tumours and post-gall bladder surgery trauma, with choledocholithiasis being the primary culprit [2]. In
England and Wales, the prevalence of gallstones was 182 per 10,000 person-years at risk, with an
incidence rate of 8 per 10,000 person-years at risk for 1991-1992. Patients exhibiting symptoms like
abnormal liver function, jaundice, pale stools, dark urine, itching, upper right quadrant abdominal pain,
fever, nausea, and vomiting are indicative of suspected biliary obstruction [3]. Endoscopic
ultrasonography (EUS) serves as the initial imaging investigation for patients with jaundice or right upper-
guadrant pain. However, EUS's efficacy is highly dependent on the operator and patient [4].
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Endoscopic retrograde cholangiopancreatography (ERCP) stands as the current 'gold standard' for
diagnosing biliary obstruction but isn't flawless, prompting the exploration of alternative diagnostic
approaches [5]. Magnetic resonance cholangiopancreatography (MRCP) serves as a non-invasive
alternative for imaging the biliary tree and investigating biliary obstruction. MRCP, developed in 1991,
continues to evolve, offering a feature-rich diagnostic tool without the therapeutic capabilities of ERCP,
and without its associated morbidity and mortality [6]. MRCP usage may circumvent unnecessary invasive
procedures such as ERCP [7].

Indications for MRCP usage include unsuccessful or contraindicated ERCP, patient preference for non-
invasive imaging, low-risk patients for pancreatic or biliary disease, unlikely therapeutic ERCP need, and
suspected neoplastic causes for obstruction. MRCP requires no patient preparation and typically doesn't
necessitate sedation [8-10]. It serves as a valuable option for challenging ERCP cases and failed
procedures. ERCP and MRCP, with differing contraindications, complement each other effectively [11,12].

A systematic review comparing MRCP to ERCP was conducted to ascertain their sensitivity and specificity.
This paper presents the findings of MRCP compared to diagnostic ERCP in investigating biliary obstruction,
focusing on accuracy statistics, study quality, population characteristics, and suspected conditions. The
discussion primarily centers on the diagnosis of choledocholithiasis, the most prevalent cause of biliary
obstruction [13,14].

Methodology

The study, conducted by the Radiology department at CMH Peshawar, spanned from January 1st, 2024,
to March 1st, 2024, following approval from the institutional ethical review committee. The sample size
was determined using a sensitivity-specificity calculator. A total of 20 patients who met the inclusion
criteria presented to the Radiology department of CMH Peshawar were selected. Informed consent was
obtained from each patient.

All with CBD stones on abdominal ultrasound underwent MRCP conducted on a 1.5-T system. The MRCP
findings were interpreted by a consultant radiologist with at least 3 years of experience, searching for CBD
stones according to the pre-defined criteria. Finally, ERCP procedures were carried out on the same
patients by an expert gastroenterologist, including lesion visualization, biopsy, and necessary
interventions. Comparative analysis was done for both MRCP and ERCP.

All relevant data (such as age, gender, laboratory investigations including LFT’s and Coagulation profile,
duration of symptoms, presence of CBD stones on transabdominal USG, MRCP findings, and ERCP findings)
as per the operational definition, were recorded on a specially designed proforma.

Inclusion criteria encompassed both genders aged between 15-85 years exhibiting signs and symptoms of
obstructive jaundice and USG findings of CBD stones. Exclusion criteria comprised patients with known
allergic reactions to contrast agents, impaired renal functions (GFR <30 and creatinine >1.3 mg/dl),
claustrophobia, or disseminated metastatic disease.
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Data collected was analysed using SPSS 25.0 software and excel sheet. Diagnostic parameters including
accuracy, sensitivity, specificity, positive predictive value (PPV), and negative predictive value (NPV) were
calculated. Additionally, procedural complications associated with each modality were documented.

Our data included 11 male patients and 9 female patients as shown below in (figurel).

Male vs Female Patients

12

10

Male Female

Figure 1: Male to female ratio (Collected Data).

Out of there 20 patients 10 were having normal LFT’s whereas 10 were having deranged LFT’s as shown in (Figure
2).

Liver Function Tests of Patients

B Derranged LFT's B Normal LFT's

Figure 2: Liver Function Tests (Collected Data).

Results

The diagnostic accuracy of MRCP and ERCP was compared, revealing differences in sensitivity, specificity,
PPV, and NPV. Statistical analysis was performed to assess the significance of these differences.
Additionally, procedural complications such as pancreatitis, bleeding, and perforation were analysed for
both modalities.
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The sensitivity, specificity, NPV and PPV along with accuracy is described below for both ERCP and MRCP.
The parameters for MRCP are shown in (Table 1).

Statistic Value 95% ClI

Sensitivity 90.00% | 80.49% to 100.00%
Specificity 75.00% | 11.81% to 88.19%
Positive Likelihood Ratio 2 | 0.90to 4.45

Negative Likelihood Ratio 0 0
Disease prevalence (*) 73.91% | 51.59% to 89.77%
Positive Predictive Value (*) 85.00% | 71.80% to 92.65%
Negative Predictive Value (*) 100.00% | 29.24% to 100.00%
Accuracy (*) 86.96% | 66.41% to 97.22%

Table 1: Statistical Analysis of sensitivity and specificity of MRCP.

The sensitivity of MRCP in diagnosing CBD stones is quite good as compared to its specificity and PPV.
However, the accuracy is 89.6 % which is good enough for refereeing a patient for further invasive
procedure or intervention. Similarly, that of ERCP shows the diagnostic parameters as under shown in

(Table 2).

Statistic Value 95% Cl
Sensitivity 95.00% 76.84% to 100.00%
Specificity 80.67% 22.28% t0 95.67%

Positive Likelihood Ratio 3 0.97 t0 9.30
Negative Likelihood Ratio 0 0
Disease prevalence (*) 70.00% 45.72% to 88.11%
Positive Predictive Val
ositive r?f;d“’e alue 87.50% 69.30% to 95.60%
Negative Pr(ef;'d“’e value 100.00% 39.76% to 100.00%
Accuracy (*) 90.00% 68.30% to 98.77%

Table 2: Statistical Analysis of sensitivity and specificity of ERCP.

By comparing the diagnostic parameters of both ERCP and MRCP as shown in Table :3. It is clearly seen
that the sensitivity of MRCP for CBD stones is more than that of ERCP. However, specificity, PPV and

accuracy of ERCP is more than that of MRCP.

Diagnostic Parameter | MRCP (%) ERCP (%)
Sensitivity 80 76
Specificity 88 95

PPV 85 87
NPV 100 100
Accuracy 86 90

Table 3: Comparison of Diagnostic Parameters between MRCP and ERCP.

Comparative analysis of both MRCP and ERCP is shown as under in (Figure 3).
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Figure 3: Comparative Analysis of Sensitivity between MRCP and ERCP.

It is obvious from the Table:3 and Figure:3 that the diagnostic sensitivity of MRCP ais more than that of
ERCP however they both have almost equal Negative predictive value. However, the diagnostic Specificity,
PPV and accuracy of ERCP is more than that of MRCP.

Following the procedures of MRCP and ERCP, few complications were encountered like bleeding,
perforation and pancreatitis their prevalence in each is shown as under in (Table 4).

Complication MRCP (%) ERCP (%)
Pancreatitis 1 2
Bleeding 1 3
Perforation 0 1

Table 4: Procedural Complications Associated with MRCP and ERCP.

It can be seen clearly that the complications are more with the invasive procedures as compared to that
of invasive ERCP.

It can be represented as shown in (Figure 4).
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Procedural Complications MRCP vs ERCP
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Figure 4: Comparative Analysis of Procedural complications between MRCP and ERCP.

The above diagram clearly shows the least complications with the MRCP as compared to invasive ERCP.

The assessment of CBD via MRCP is shown in (Figure 5) as below.

MRCP Assessment

choledocolithiasis

Dilated bile ducts

choledocolithiasis and cholelithisis

Cholelithiasis

Figure 5: MRCP assessment results.

Similarly, ERCP assessment of patients is shown in (Figure 6) as below.
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Figure 6: ERCP assessment results.

Discussion

Our study highlights the strengths and limitations of MRCP and ERCP in choledocholithiasis diagnosis.
Factors influencing diagnostic accuracy and procedural complications were also discussed and addressed.
Optimal utilization of each modality in clinical practice is elucidated, considering patient characteristics
and institutional expertise [15,16].

According to MRCP showed sensitivity of 95% and Specificity of 85% in diagnosing CBD dilatation
irrespective of stone and sludge [31]. MRCP showed PPV 91% and sensitivity of about 89% in detecting
the same [32]. Research by (2020) reported excellent diagnostic accuracy of ERCP with high sensitivity
89%) and specificity (96%), but cautioned against its routine use due to associated risks [33]. A study by
demonstrated high sensitivity (88%) and specificity (78%) of MRCP in detecting CBD stones, making it a
valuable tool for initial screening and diagnosis [34]. Another study by Wang et al. (2013) concluded that
MRCP can serve as a reliable initial screening tool, with ERCP reserved for cases where therapeutic
intervention is required or when MRCP findings are inconclusive.

Comparing Endoscopic Retrograde Cholangiopancreatography (ERCP) and Magnetic Resonance
Cholangiopancreatography (MRCP) involves evaluating various aspects, including diagnostic accuracy,
invasiveness, complications, cost-effectiveness, and availability [17,18]. Here, | will discuss these aspects
to provide a comprehensive comparison between the two modalities [19]. ERCP is considered the gold
standard for diagnosing common bile duct (CBD) stones due to its direct visualization and therapeutic
capabilities. MRCP, a non-invasive imaging technique, provides high-quality images of the biliary system,
making it an excellent diagnostic tool with sensitivity and specificity comparable to ERCP, especially for
detecting larger stones [20,21]. ERCP is an invasive procedure involving the insertion of an endoscope
through the mouth, esophagus, stomach, and into the duodenum to access the biliary and pancreatic
ducts [23]. MRCP is entirely non-invasive and does not require the insertion of instruments into the body
[24]. It utilizes magnetic resonance imaging (MRI) to obtain detailed images of the biliary system [25].
ERCP carries risks of complications, including pancreatitis, bleeding, perforation, infection, and reaction
to contrast agents [26]. These complications can range from mild to severe and may require additional
interventions or hospitalization [27]. MRCP is generally considered safer as it does not involve any invasive
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procedures or the use of contrast agents, thereby significantly reducing the risk of complications [28].
ERCP is typically more expensive than MRCP due to the need for specialized equipment,
sedation/anaesthesia, and the potential for complications that may require additional medical care.
MRCP, while initially costly due to the equipment and technician expertise required, may prove to be
more cost-effective in the long run due to its non-invasive nature and lower risk of complications [29,30].
ERCP requires specialized endoscopic equipment and trained personnel, limiting its availability to tertiary
care centers or hospitals with gastroenterology departments. MRCP is more widely available since it relies
on standard MRI machines found in most hospitals and imaging centres [31]. It can be performed by
radiology departments, enhancing accessibility for patients in various healthcare settings. The choice
between ERCP and MRCP depends on various factors, including the patient's clinical condition, the
urgency of diagnosis, the presence of contraindications to invasive procedures, and local expertise and
resources. In cases where therapeutic intervention is needed (e.g., stone extraction, stent placement),
ERCP remains the preferred modality despite its invasiveness and associated risks. MRCP is often utilized
as an initial non-invasive screening tool, especially in stable patients without urgent therapeutic needs or
those at higher risk of complications from invasive procedures.

Conflict of interest

None.

Conclusion

Study concluded that both MRCP and ERCP play crucial roles in choledocholithiasis diagnosis, with distinct
advantages. The choice between modalities depends on various factors. Our study shows that the MRCP
has good diagnostic sensitivity for CBD stones however the Diagnostic specificity, PPV and accuracy of
ERCP is still higher than MRCP. Although the complications of invasive ERCP are more as compared to
MRCP. This study provides valuable insights into diagnostic efficacy and procedural outcomes, guiding
clinical decision-making in choledocholithiasis management.
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