Dilated Common Bile Duct Unexplained on Magnetic Resonance Cholangiopancreatography: The Role of Endoscopic Ultrasonography
ABSTRACT
Background: Endoscopic ultrasound (EUS) may have a major diagnostic value in detecting etiologies of dilated common bile duct (CBD) undetected by other non-invasive modalities. Objectives: This study aimed to evaluate the diagnostic role of endoscopic ultrasonography in dilated common bile duct unexplained by Magnetic resonance cholangiopancreatography (MRCP). Methods: This study was conducted on 50 patients attending to the endoscopic ultrasound unit of the Hepatology, Gastroenterology and Infectious disease Department, Benha University Hospital and Endemic Medicine Department, Kasr AL Ainy Hospital presented with unexplained common bile duct dilatation. Every patient underwent TUS, MRCP and EUS. Results:By EUS examination  pancreatic head mass was detected among 32% of cases, Pancreatic uncinate process mass  in 16% of cases, chronic pancreatitis in 44%, TB pancreatitis in 2%, pancreatic duct dilatation in 40%, pancreatic body cyst in 4%and pancreatic divisum in 2% of cases, CBD dilatation in 100%, CBD stone detected in 20% of cases and CBD distal mass in 8%, ampullary mass in 10%, LN in 70% and GB stone in 20%. There were statistically significant differences between EUS and MRCP regarding detection of Pancreatic head mass, pancreatic uncinate process mass, chronic pancreatitis, small CBD stone (p=0.000, p=0.008, p=0.000, p=0.002) respectively. No statistically significant difference between them regarding detection of TB pancreatitis, pancreatic body cyst, pancreatic divisum, small CBD distal mass and ampullary mass (p=1, p=0.5, p=1, p=0.125, p=0.63) respectively. Conclusion: EUS has a very useful role in diagnostic work up for patients with unexplained CBD dilatation.
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INTRODUCTION:

Dilatation of common bile duct (CBD) can result from diverse causes such as: choledochocholithiasis, CBD stricture, cholangiocarcinoma, periampullary diverticulum, pancreatic head mass, sphincter of Oddi dysfunction and papillary stenosis. (1)
The evaluation of biliary system abnormalities can be carried out using many investigational modalities including transabdominal ultrasonography (US), computed tomography (CT), magnetic resonance cholangio-pancreatography (MRCP), endoscopic ultrasonography (EUS) and endoscopic retrograde cholangiopancreatography (ERCP), although US provides a quick, non-invasive and a cheap method to evaluate the bile duct, it is operator-dependent and the image quality depends largely on the intervening tissues. (1)
ERCP has been the gold standard for evaluation of the biliary tract, however, because of being invasive and having potential for serious adverse effects like post-ERCP pancreatitis, there have been increasing attempts to develop non-invasive and safer diagnostic modalities for evaluation of biliary tract. (1)
EUS is an excellent procedure for visualizing the biliary tract given its proximity when imaging from the duodenum, unlike trans-abdominal US, EUS provides excellent sonographic visualization of the extra-hepatic biliary tree without interference of bowel gas, because of its ability to place the transducer in close proximity to the extrahepatic bile duct, additionally, EUS permits accurate and systematic visualization of the duodenal wall, including the papillary region. This study aimed to evaluate the diagnostic role of endoscopic ultrasound in dilatated common bile duct unexplained by MRCP. (2)
PATIENTS AND METHODS
[bookmark: _Hlk172274147]This study was performed as a cross-sectional study and including fifty adult patients attending to the endoscopic ultrasound unit of the Hepatology, Gastroenterology and Infectious disease Department, Benha University Hospital and Endemic Medicine Department, Kasr AL Ainy Hospital presented with unexplained common bile duct dilatation from August 2022 to December 2023.


· Inclusion criteria: 
· Patients more than 18 years old, patients with dilated CBD in whom evaluation with U/S and MRCP did not provide a specific cause.
· Exclusion criteria: 
· patients with previous pancreaticobiliary surgery such as: surgery specific to benign and malignant diseases of pancreas and biliary tree (Whipple's operation).
· Patients unfit for anesthesia
All patients underwent through history taking, through clinical examinations, and the subsequent laboratory tests: liver enzymes (Alanine aminotransferase (ALT), Aspartate aminotransferase (AST), and serum alkaline phosphatase (ALP), albumin, total and direct bilirubin, complete blood count, serum creatinine, coagulation profile prothrombin time (PT) and International normalized ratio (INR).
Abdominal ultrasound: Experienced ultrasonologists performed the examination using an ultrasound machine using LOGIQ P6 PRO, Feb 2010, Korea.
MRCP technique were performed on magnetic resonance imaging (MRI) device.
Endoscopic Ultrasound examination utilizing Pentax EUS probe 58-70Hz connected to ultrasound machine Hitashi Aloka.
The examination was performed with the patient in the left lateral decubitus position while being mildly sedated intravenously with midazolam and/or propofol, with the help of an anesthesia professional, and while being connected to instruments that monitor blood pressure, oxygen saturation, and pulse oximetry.


The committee of ethics of scientific research of Benha Faculty of Medicine approved the study with code number: MD 20-3-2023 and written consent was obtained from the patients.
Statistical analysis
The statistical analysis was conducted using  the Software, Statistical Package for Social Science, (SPSS Inc. Released 2009- PASW Statistics for Windows Version 21.0. Chicago: SPSS Inc.). Data were presented and suitable analysis was done according to the type of data obtained for each parameter.
Shapiro-Wilk test was done to test the normality of data distribution. Significant data was considered to be nonparametric. The collected data were summarized in terms of Mean ± Standard deviation (± SD) and range (minimum - maximum) for parametric numerical data, while Median and Range for non-parametric numerical data. Qualitative data presented as number (No.) and percentage (%).
The McNemar test is used to determine if there are differences on a dichotomous dependent variable between two related groups.
 After the calculation of each of the test statistics, the corresponding distribution tables were consulted to get the “P” (probability value). Statistical significance was accepted at P value <0.05. A P value <0.001 was considered highly significant while a P value > 0.05 was considered non-significant.
RESULTS
[bookmark: _Hlk149503302][bookmark: _Hlk141347037][bookmark: _Hlk141347049]The mean age of the study group (in years) was 53.68 ± 14.34 [range 18-80 years]. About 64% of the study participants were males and 36% were females. Most of them 82% came from urban areas compared with 18% from rural areas. Only 16% of patients were smokers. the most prevalent complaint among the study patients was yellowish discoloration of skin and sclera (74%), followed by dark urine and clay stool in 60%, right hypochondrial pain among 34%, itching in 18%, weight loss in 8%, epigastric pain in 6% and elevated body temperature in 2%. The median total bilirubin level was 3.65 [0.8-7.53] mg/dl. The median direct bilirubin level was 2.05 [0.3-4.98] mg/dl. The median Alkaline phosphatase was 179 [100-377] IU/L. The median Alanine aminotransferase (ALT) level was 39 [23.5-71.25] units/L. The median Aspartate transferase (AST) was 45.5 [28-78.5] units/L. The median albumin level was 3.8 [3.38-4] g/dl. The median Prothrombin time (PT) was 13 [12-14.3] seconds. The median International normalized ratio (INR) level was 1 [1-1.1]. The median serum creatinine was 1 [0.7-1] mg/dl. Ultrasound examination revealed enlarged liver among 32% of cases, dilated CBD in 100% of cases, the median CBD diameter (mm) as measured by US was 11mm [10-15.1], IHBRD among 72% of cases and focal liver lesion in only 2% of cases. Regarding gall bladder, stones were detected in 32% of cases and mud in 2%. Gall bladder was surgically removed in 14% of cases (table 1). Regarding EUS findings, pancreatic head mass was detected among 32% of cases, Pancreatic uncinate process mass presented in 16% of cases, chronic pancreatitis among 44%, TB pancreatitis in 2%, pancreatic duct dilatation in 40%, pancreatic body cyst in 4%and pancreatic divisum in 2% of cases. All cases showed CBD dilatation 100%, CBD stone detected among 20% of cases, CBD stent in 30% and CBD distal mass in 8%. The median CBD diameter (mm) as measured by EUS was 12 mm [10-15]. IHBR presented among 52% of cases, ampullary mass in 10%, LN in 70% and GB stone in 20% table (2). Major findings detected were: patients with operable ampullary neoplasms, patients with bile duct stone who were referred for ERCP and sphincterotomy for stone extraction, patients with pancreatic head and uncinate process masses and patients with chronic pancreatitis. There were statistically significant differences between EUS and MRCP regarding detection of Pancreatic head mass, pancreatic uncinate process mass, chronic pancreatitis, small CBD stone (p=0.000, p=0.008, p=0.000, p=0.002) respectively. No statistically significant difference between them regarding detection of TB pancreatitis, pancreatic body cyst, pancreatic divisum, small CBD distal mass and ampullary mass (p=1, p=0.5, p=1, p=0.125, p=0.63) respectively table (3).
Discussion
A dilated CBD may be indicative of underlying biliary pathology, although it can also occur in older people or those who have undergone cholecystectomy without any pathology. (3)
The individuals with CBD dilatation must therefore be assessed further in order to rule out any sinister underlying causes.
Endoscopic ultrasound has proven high sensitivities of up to 97% in the detection of CBD stones. (4)
EUS is also accurate in diagnosing the cause of obstruction in cases of stricture, neoplasm, and other extra-ductal causes of obstruction relating to the ampulla and head of pancreas. (5)
EUS is considered a safe and useful technique for selecting patients for therapeutic ERCP, allowing many patients to avoid the potential complications of ERCP of doubtful indication. (6)
Despite advances in MRCP technology that improved the diagnosis of biliary abnormalities, it is not uncommon to face cases with dilated common bile duct (CBD) without obvious cause on MRCP. (7)
It has been established that EUS is an effective method for evaluating pancreaticobiliary diseases. (8)
So, in individuals with equivocal MRCP, EUS would be able to identify any abnormality provided both modalities have equivalent diagnostic accuracy.
Research of Rana et al., 2013 (7) had revealed that while MRCP and EUS have similar diagnostic yields, MRCP suffers when there are tiny CBD stones or dilated CBD. 
Endoscopic ultrasound data in this study, we found that pancreatic head mass was detected among 32% of cases, Pancreatic uncinate process mass presented in 16% of cases, chronic pancreatitis among 44%, pancreatic tuberculosis in 2%, pancreatic duct dilatation in 40%, pancreatic body cyst in 4% and pancreatic divisum in 2% of cases. All cases showed common bile duct dilatation 100%, common bile duct stone detected among 20% of cases, common bile duct stent in 30% and common bile duct distal mass in 8%, intra hepatic biliary radical dilatation presented among 52% of cases, ampullary mass in 10%, lymph node in 70% and gall bladder stone in 20%.
This goes in agreement with the results of the study of (9), which was conducted on 57 patients, found that the mean common bile duct diameter was 12.5±3.6 mm. Abnormal endoscopic ultrasound findings were recorded in 12 (21%) subjects: 6 patients had a periampullary diverticulum, 2 had ampullary adenoma, 2 had signs of chronic pancreatitis, 1 had a cancer of the pancreatic head, and 1 had a 7 mm common bile duct stone,this also goes in agreement with (3) which was conducted on 60 patients with obstructive jaundice and indefinite etiology, the final diagnosis of patients was 38 patients (63.33%) of malignant etiology [26 pancreatic cancer (43.33%), 4 cholangiocarcinoma (6.66%), and 8 with ampullary cancer (13.33%)] and 22 patients (36.67%) of benign etiology [10 calcular obstruction (16.66%), 8 benign stricture (13.33%), and 4 pancreatitis (6.66%)],this also goes in agreement with (10) who found that causative identified lesions were periampullary diverticula ,ampullary adenoma, chronic pancreatitis according to predefined criteria,  biliary stone and  pancreatic cancer. This study evaluated the role of EUS in detecting the cause of CBD dilatation in patients in whom MRCP could not demonstrate the cause of dilation as a proper second step in the diagnostic workup of patients with dilated CBD compared to MRCP and found a statistically significant differences between EUS and MRCP regarding detection of Pancreatic head mass, pancreatic uncinate process mass, chronic pancreatitis, small CBD stone (p=0.000, p=0.008, p=0.000, p=0.002) respectively. This goes in agreement with study of (11) which was conducted on 67 participants who had unexplained CBD dilatation, there is highly significant difference between the MRCP and EUS detection rates of underlying pathology in overall studied patients with dilated CBD.
This goes in agreement also with study of (12) which was conducted on 152 participants with dilated CBD, MRCP was very poor for imaging the periampullary neoplasms, CBD stone, pancreatic cancer in comparison to EUS.
This goes hand with hand with the study of (7) about EUS diagnostic accuracy in patients with unexplained dilatation of CBD on MRCP, in order to establish EUS yield in the clinical practice, EUS detected a pathological conditions causing dilatation of CBD (stones, cholangiocarcinoma, benign strictures) compared to MRCP.
This finding was supported also by the study of (13) that showed a diagnostic yield of 56 % to EUS in unexplained CBD dilatation.
So this study showed that patients with a doubtful MRCP diagnosis of the cause of biliary dilatation can benefit from EUS.
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Table (1): Demographic and clinical data of the studied patients (N=50)
	Variable
	Statistics
(N = 50)

	Age (years)
Mean ± SD (range)
	
[bookmark: _Hlk121909360][bookmark: _Hlk113119806]53.68 ± 14.34 (18-80)

	Gender
	Male (n, %)
	32 (64%)

	
	Female (n, %)
	18 (36%)

	Complaint 
	Right hypochondrium pain (n, %)
	17 (34%)

	
	Yellowish discoloration of skin and sclera (n, %)
	37 (74%)

	
	Dark Urine and Clay Stool (n, %)
	30 (60%)

	
	Weight loss (n, %)
	4 (8%)

	
	Elevated body temperature (n, %)
	1 (2%)

	
	Itching (n, %)
	9 (18%)

	
	Epigastric pain (n, %)
	3 (6%)

	Liver function tests

	Total bilirubin
Median (range) mg/dl
	
3.65 (0.8- 7.53)

	Direct bilirubin
Median (range) mg/dl
	
2.05 (0.3- 4.98) 

	Alkaline phosphatase
Median (range) IU/L
	
179 (100- 377) 

	Alanine aminotransferase (ALT)
Median (range) units/L
	
39 (23.5- 71.25) 

	Aspartate transferase (AST)
Median (range) units/L
	
45.5 (28- 78.5) 

	Albumin
Median (range) g/dl
	
3.8 (3.38- 4) 

	Coagulation profile

	Prothrombin time (PT)
Median (range) seconds
	
13 (12- 14.3) 

	International normalized ratio (INR)
Median (range)
	
1 (1- 1.1)

	Serum Creatinine
Median (range) mg/dl
	
1 (0.7- 1) 

	Ultrasound findings

	Liver
	

	Size
	Normal
	34 (68%)

	
	Enlarged
	16 (32%)

	CBD dilated
	50 (100%)

	CBD diameter (mm)
Median (range)
	11 (10-15.1)

	IHBRD
	36 (72%)

	Hepatic focl lesion
	1 (2%)

	Gall bladder
	Stones
	16 (32%)

	
	Surgically removed
	7 (14%)

	
	Mud
	1 (2%)


n number   -   SD Standard deviation
ALT Alanine aminotransferase -  AST Aspartate aminotransferase
PT Prothrombin time   -   INR International normalized ratio
CBD common bile duct    -   IHBRD Intrahepatic biliary radical dilatation


Table (2): EUS findings of the studied patients (N=50)
	Variable
	Statistics

	Pancreas

	Pancreatic head mass
	16 (32%)

	[bookmark: _Hlk162565863]Pancreatic uncinate process mass
	8 (16%)

	Chronic Pancreatitis 
	22 (44%)

	[bookmark: _Hlk175092233]TB Pancreatitis 
	1 (2%)

	Pancreatic duct dilatation
	20 (40%)

	Pancreatic body cyst 
	2 (4%)

	Pancreatic Divisum 
	1 (2%)

	Liver

	CBD
	Dilated
	50 (100%)

	
	Stone
	10 (20%)

	
	Stent 
	15 (30%)

	
	Distal mass 
	4 (8%)

	CBD diameter (mm) 
Median (range)
	12 (10- 15)

	Other

	IHBRD
	26 (52%)

	Ampullary mass 
	5 (10%)

	LN
	35 (70%)

	GB stones 
	10 (20%)


EUS Endoscopic ultrasound
CBD common bile duct
mm Millimeter
IHBRD Intrahepatic biliary radical dilatation
LN lymph node
GB gallbladder



Table (3): Comparison between MRCP findings and EUS findings (N=50).
	Variable 
	EUS findings 
(n =50)
	MRCP findings 
(n =50)
	P value*

	Pancreatic Head mass
	16 (32%)
	0 (0%)
	0.000

	Pancreatic Uncinate process mass
	8 (16%)
	0 (0%)
	0.008

	Chronic pancreatitis 
	22 (44%)
	0 (0)
	0.000

	TB pancreatitis
	1 (2%)
	0 (0%)
	1

	Pancreatic body cyst
	2 (4%)
	0 (0%)
	0.5

	Pancreatic Divisum
	1 (2%)
	0 (0%)
	1

	Small CBD stone
	10 (20%)
	0 (0%)
	0.002

	Small CBD distal mass
	4 (8%)
	0 (0%)
	0.125

	Ampullary mass
	5 (10%)
	0 (0%)
	0.63


EUS Endoscopic ultrasound
MRCP Magnetic resonance cholangiopancreatography
CBD common bile duct

