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Background and aim: Indeterminate biliary stricture (IBS) is a frequently

encountered clinical problem. In this study, we aimed to highlight the clinical

characteristics, risk factors and diagnostic outcomes of patients presentedwith

indeterminate biliary stricture.

Method: A Retrospective multicenter study included all patients diagnosed

with IBS in the participating centers between 2017 and 2021. Data regarding

IBS such as presentations, patient characteristics, diagnostic and therapeutic

modalities were collected from the patients’ records and then were analyzed.

Results: Data of 315 patients with IBS were retrospectively collected

from 7 medical centers with mean age: 62.6 ± 11 years, females:

40.3% and smokers: 44.8%. For diagnosing stricture; Magnetic resonance

imaging/Magnetic resonance cholangiopancreatography (MRI/MRCP) was the

most frequently requested imaging modality in all patients, Contrast enhanced
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computerized tomography (CECT) in 85% and endoscopic ultrasound

(EUS) in 23.8%. Tissue diagnosis of cholangiocarcinoma was achieved in

14% only. The used therapeutic modalities were endoscopic retrograde

cholangiopancreatography (ERCP)/stenting in 70.5%, percutaneous

trans-hepatic biliary drainage (PTD): 17.8%, EUS guided drainage: 0.3%,

and surgical resection in 8%. The most frequent type of strictures was distal

stricture in 181 patients, perihilar in 128 and intrahepatic in 6. Distal strictures

had significant male predominance, with higher role for EUS for diagnosis and

higher role for ERCP/stenting for drainage, while in the perihilar strictures,

there was higher role for CECT and MRI/MRCP for diagnosis and more

frequent use of PTD for drainage.

Conclusion: Indeterminate biliary stricture is a challenging clinical problem

with lack of tissue diagnosis in most of cases mandates an urgent consensus

diagnostic and treatment guidelines.

KEYWORDS

cholangiocarcinoma (CCA), biliary stricture, ERCP, MRI, MRCP, CECT

Introduction

The indeterminate biliary stricture (IBS) is a term

that could be used referring to stricture in the biliary tree

with unidentified etiology after completing initial work up

including transabdominal ultrasound (US), computerized

tomography (CT), magnetic resonance imaging (MRI) and

endoscopic retrograde cholangiopancreatography (ERCP)

with transpapillary biopsy and/or standard cytologic

brushing (1, 2).

The differential diagnosis of this term may include

benign conditions such as iatrogenic post-surgical biliary

strictures, primary sclerosing cholangitis (PSC), IgG4-related

sclerosing cholangitis, recurrent pyogenic cholangitis, ischemic

cholangiopathy, AIDS-associated cholangiopathy, acute or

chronic pancreatitis, autoimmune pancreatitis, or malignant

conditions such as cholangiocarcinoma (CCA) or pancreatic

cancer (3–5).

CCA is the primary tumor of the bile ducts that accounts

for about 15% of all primary liver tumors and comes second to

hepatocellular carcinoma (HCC) regarding its frequency. Also; it

represents∼3% of all gastrointestinal cancers and forms a global

health problem with an increasing incidence worldwide in the

past few decades (6–8). According to the anatomical location,

CCA is classified to distal CCAwhen it is limited to the common

bile duct (CBD) distal to the cystic duct (CD) insertion and

without extension/invasion of the papilla of Vater (PV); perihilar

CCA when it involves the common hepatic duct CHD, and/or

right hepatic duct (RHD), and/or left hepatic duct (LHD); and

intrahepatic CCA when the involvement is limited only to the

intrahepatic biliary radicals (6, 7, 9). Diagnosis of CCA is usually

suspected based on radiologic findings of biliary stricture or

mass-forming stricture in the setting of assessment of patient

presented with cholestatic jaundice, and is then confirmed

through pathologic examination of obtained specimen either

by endoscopic ultrasound fine needle aspiration/biopsy (EUS-

FNA/B), cholangioscopy (CS) or transcutaneous rout (10).

Unfortunately; despite the recent improvement in the diagnosis

and treatment of CCA, patient prognosis has not been improved

substantially with disappointing 5-year survival and tumor

recurrence rates after resection (11–13).

Aim

To highlight the clinical characteristics, risk factors and

diagnostic outcomes of patients presented with indeterminate

biliary stricture.

Methods

A Retrospective multicenter study included all patients

diagnosed with biliary strictures with no identified cause

after initial diagnostic work up between 2017 and 2021.

Data regarding IBS such as clinical presentations, patient

characteristics, relation to common hepatobiliary pathogens,

available diagnostic tools, and treatment modalities were

collected from the patients’ records and then were analyzed.

Correlation between the anatomical site of stricture; distal,

perihilar or intrahepatic, and risk factors were also studied. The

included cases were classified to distal IBS when the stricture was

limited to the CBD distal to the CD insertion without involving

the PV; perihilar IBS when involved the CHD, and/or RHD,
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and/or LHD; and intrahepatic stricture when the involvement

was limited only to the intrahepatic biliary radicals.

Exclusion criteria

Patients with history and/or imaging findings suggestive

of iatrogenic biliary stricture, pyogenic cholangitis, PSC,

pancreatitis, primary pancreatic or gallbladder neoplastic lesions

were excluded.

Study definitions

All radiographic descriptive terms like stricture or mass-

forming stricture involving the biliary tree without well-

identified etiology after initial imaging including (US, CT and/or

MRI/MRCP) were defined as indeterminate biliary stricture

(IBS) in this study.

Statistical analysis

Data were collected from the participating centers in

a single predesigned excel sheet and then analyzed using

Statistical Package for the Social Science (SPSS version 20,

IBM and Armonk, NY, USA). Continuous variables were

expressed in form of mean ± standard deviation (SD) or

median and range. Nominal variables were expressed as

frequency and percentage. Chi squared test was used to

compare nominal data and ANOVA to compare continuous

data. Level of confidence was kept at 95% and p-value < 0.05

was significant.

Results

This study has included 7 medical centers from

Egypt; Qena University Hospital, Qena; Sohag University

Hospital, Sohag; Assiut University Hospital, Assiut; Al-

Azhar University Hospital, Assiut; Al-Azhar University

Hospital, Cairo; Maadi Armed Forces Medical Complex,

Military Medical Academy, Cairo; Mansoura University

Hospital, Dakahlya.

A Total of 315 patients with IBS were enrolled, the

mean age was 62.6 ± 11 years, females were 127 (40.3%),

smokers were 141 (44.8%). Personal history of malignancy

was positive in 18 (5.7%) of patients and 12 patients

(3.8%) had a positive family history for malignant tumors,

Table 1 shows the rest of demographic criteria of the

included patients.

Obstructive jaundice work-up was the reason for hospital

admission in 248 patients (79%) with median serum bilirubin:

TABLE 1 Demographic data of the included patients; data are

presented as numbers and percent.

Variables n = 315 patients

Age (years, mean± SD) 62.67± 11.36

Females 127 (40.3%)

Smokers 141 (44.8%)

Urban 77 (24.4%)

Comorbidities

HCV 75 (23.8%)

HBV 5 (1.6%)

DM 127 (40.3%)

HTN 69 (21.9%)

IHD 16 (5.1%)

Choledochal cyst 0

Obesity 6 (1.9%)

Liver cirrhosis 17 (5.4%)

Heart failure 1 (0.3%)

Gallstones∗ 83 (26.3%)

Other cancers

Breast cancer 1 (0.3%)

Hepatocellular carcinoma 11 (3.4%)

Colorectal cancer 3 (0.9%)

Gastric cancer 1 (0.3%)

Prostatic cancer 1 (0.3%)

Lung cancer 1 (0.3%)

Family history of cancers 12 (3.8%)

∗Descriptive terms like thick wall or distended gallbladder without visible stones,

surgically removed gallbladder, or unavailable data about the gallbladder status, all were

considered as no gallstones in our analysis.

12 mg/dl (range: 0.3–29.7), median ALP: 448 IU/L (range:

56–3,220), median CEA: 12 ng/ml (range: 0.05–1,224) and

median CA19-9: 93 U/ml (range: 5.50–943), Table 2 shows the

biochemical profile of the included patients.

The most frequently requested imaging modality for initial

assessment of IBS was MRI/MRCP in all included patients,

followed by CECT in 268 patients (85%) and EUS in 75 patients

(23.8%). Definite tissue-based diagnosis of cholangiocarcinoma

was achieved only in 44 cases (14%) of the included IBS cases

while no definite diagnosis was achieved in the rest of cases

271 (86%).

ERCP with CBD stent insertion was the commonly used

therapeutic modality in 222 patients (70.5%), followed by

percutaneous trans-hepatic drainage (PTD) in 56 (17.8%) and

EUS guided drainage only in 1 patient (0.3%). On the other

hand; 25 patients (8%) were subjected to surgical resection
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TABLE 2 Laboratory data of the included patients (n = 315); data are

expressed as median (range) and mean ± standard deviation (SD).

Variables (normal
ranges)

Median
(range)

Mean ± SD

Creatinine (0.4–1.4) mg/dl 1.10 (0.21–5)

INR (1–1.2) 1.20 (0.80–3.50)

Bilirubin (up to 1) mg/dl 12 (0.30–29.77)

Direct Bilirubin (up to 0.3)

mg/dl

10 (0.12–26.50)

ALT (up to 40) IU/L 70 (6–790)

AST (up to 40) IU/L 77 (9–624)

ALP (40–130) IU/L 448 (56–3220)

Hemoglobin (12–16) g/dl 11.15 (5.10–16.40) 11.19± 1.94

WBCs (4–10× 103) 9 (1–48)

Platelets (150–350× 103) 215 (12.80–713)

Amylase (30–110) U/L 73.5 (12–980)

CEA (0–2.5) ng/mL 12 (0.05–1224)

CA 19–9 (0–37) U/mL 93 (5.50–943)

without prior biliary drainage. While 12 patients (3.8%) of

cases had no available data regarding the palliative treatment

they received.

According to its anatomical location; the most frequent type

was distal IBS in 181 patents, perihilar in 128 and intrahepatic

in 6 patients only; Figure 1. Comparison among different types

showed statistically significant male predominance (p= 0.01) in

the distal strictures with higher role for EUS (p < 0.0001) for

diagnosis and higher role for ERCP/stenting for drainage.While,

in the perihilar strictures, there was higher role for CECT (p =

0.02) and MRI/MRCP (p < 0.0001) for diagnosis and frequent

use of PTD for drainage (p = 0.03). One out of 6 patients

with intrahepatic strictures was positive for HBV infection (p

< 0.0001). The rest of variables showed statistically insignificant

distribution among different CCA types, Table 3.

Discussion

Meticulous multimodality diagnostic work-up including

CA19-9, CEA, contrast enhanced-computerized tomography

(CECT), magnetic resonance imaging/magnetic resonance

cholangiopancreatography (MRI/MRCP), EUS/EUS-FNA,

brush cytology and CS is usually required to distinguish benign

from malignant biliary strictures (14).

As imaging plays a crucial role in the diagnostic work-up

of IBS, certain radiologic findings are suggestive of malignancy

including duct hyperenhancement, ductal wall thickening,

irregularity in the shape of the biliary stricture, regional lymph

node enlargement, or a mass lesion (15). However; many factors

FIGURE 1

Percent of di�erent types of biliary strictures (BS) according to

our results.

can influence the diagnostic accuracy and staging capabilities of

the different imaging modalities such as the anatomical location

of the stricture; distal, perihilar or intrahepatic and its growth

patterns; stricture, mass-forming stricture or infiltrative lesion

(16, 17).

Multi-slice CECT is considered the standard imaging

modality for the preoperative assessment of both intrahepatic

and perihilar CCA; it provides a comprehensive locoregional

evaluation of the primary lesion, the relationship with adjacent

structures, vascular invasion and potential abdominal and/or

extra-abdominal spread (18). Similarly; MRI is an accurate

method for diagnosis and staging of CCA, with additional

benefit of using specific sequences like diffusion-weighted

imaging and MRCP which plays a critical role in perihilar CCA

staging (19).

It is worthy mention that endoscopic ultrasound fine needle

aspiration (EUS-FNA) has an important role in the diagnosis

of biliary stricture with a sensitivity of 80% and a specificity

of 97% for malignancy detection (20, 21). Also; the sensitivity

and specificity for the diagnosis of CCA may be improved to

90% when taking biopsies of a suspicious stricture by direct

cholangioscopy (21).

Our result showed that the most frequently requested

imaging modality for assessing IBS was MRI/MRCP almost in

all included patients followed by CECT in 85%. The superiority

of using MRI/MRCP over CETC assumed to the need for

contrast injection in CT which may be not appropriate in

patients with impaired kidney function and patients’ preference,

otherwise; no institutional policy recommended the use of

MRI/MRCP over CECT in the participating centers. EUS was

used in 23.8% of patients only which elucidated a crucial role

of both MRI/MRCP and CECT for assessing biliary strictures

in the included centers compared to EUS, EUS-FNA and CS.

That may be attributed to unavailability of EUS, EUS experts

and CS in most of centers, as well as the added costs of

these procedures.
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TABLE 3 Distribution of di�erent variables according to the anatomical location of biliary stricture (n = 315).

Variables N = 315 p-value

Distal
(n = 181)

Perihilar
(n = 128)

Intrahepatic
(n = 6)

Age (years; mean± SD) 63.84± 11.27 61.19± 10.67 59.17± 22.49 0.09

Gender Male 119 (65.7%) 65 (50.8%) 4 (66.7%) 0.02

Female 62 (34.3%) 63 (49.2%) 2 (33.3%)

Smoking 85 (47%) 52 (40.6%) 4 (66.7%) 0.30

Diabetes 70 (38.7%) 55 (43%) 2 (33.3%) 0.70

Gallstones 49 (27.1%) 32 (25%) 2 (33.3%) 0.85

HCV infection 46 (25.7%) 28 (22.4%) 1 (16.7%) 0.73

HBV infection 2 (1.1%) 2 (1.6%) 1 (16.7%) 0.01

Family history 4 (2.2%) 8 (6.3%) 0 0.16

Final diagnostic tool CECT/MRI/EUS 170 (93.9%) 97 (75.8%) 4 (66.7%) 0.001

Tissue 11 (6.1%) 31 (24.2%) 2 (33.3%)

Therapeutic intervention

(biliary drainage or surgical

resection)

ERCP stenting (N = 222, 70%) 123 (68%) 94 (73.4%) 5 (83.3%)

PTD (N = 56, 17.8%) 32 (17.7%) 23 (18%) 1 (16.7%) 0.93

EUS-BD (N = 1, 0.3%) 1 (0.6%) 0 0

Surgical resection (N = 25. 7.9%) 18 (9.4%) 7 (5.5%) 0

Not available (N = 11, 3.5%) 7 (3.9%) 4 (3.1%) 0

Data expressed as frequency (percentage) unless indicated; (p-value < 0.05).

CCA at its early stage is usually asymptomatic disease while

in the late stages obstructive jaundice is the most frequent

presenting symptom particularly for distal and perihilar CCA,

and with exclusion of pancreatic cancer, CCA represents the

main cause of neoplastic-featuring biliary strictures (22). In

this study, tissue-confirmed diagnosis of CCA was achieved

only in 44 (14%) in the included cases which sheds light on

the major diagnostic problem of IBS in the included centers.

Unfortunately, most of the included patients had jaundice as a

presenting problem of their disease which indicates advanced

disease at the onset of diagnosis.

Despite ERCP provides the best palliative management in

jaundiced patients with surgically unresectable lesions, it is

not currently recommended in potentially resectable lesions

unless the patient is not surgical candidate. Beside its crucial

therapeutic role, ERCP has an important diagnostic value by

determining the location and extent of the biliary stricture,

and providing tissue using cytology brush or fluoroscopic

biopsy. Some morphologic criteria may suggest the malignant

nature of IBS such as presence of long, irregular strictures

with shelf-like morphology, and accompanied dilatation of the

pancreatic duct (double duct sign) (19, 23). On the other

hand, although ERCP-obtained-biliary samples provides high

specificity of 95% for diagnosing malignancy, its sensitivity

is low, about 23–56% for brushing cytology and 33–65%

for fluoroscopic biopsies (24, 25). Considering the previously

mentioned fact of low sensitivity as well as the limitations

of using either techniques in some lesions particularly hilar

ones, the included centers and expertises mostly confined

brushing cytology and fluoroscopic biopsies to research

purposes rather than doing it on routine basis. Additional

advantage of ERCP in assessment of BS could be achieved

by doing intraductal endoscopic ultrasound (IDUS) which

provides real-time cross-sectional images of the bile ducts and

periductal structures. IDUS criteria suggestive for malignancy

include disruption of layers, eccentric wall thickening, enlarged

lymph nodes, and hypoechoic sessile masses with signs of

tissue or vascular invasion (26, 27). In a previous large

retrospective study, the sensitivity, specificity and accuracy

of IDUS were 93.2, 89.5, and 91.4% respectively in the

evaluation of cancers of the bile duct, pancreas, ampullary, and

gallbladder (28).

To our knowledge, this is the first work that studied

reasonable number of patients presented with IBS to reflect

its current insight in Egypt. Also, in the spotlight of this

study, and in order to improve the diagnostic outcome of

IBS, several modalities and technologies should be added

to the diagnostic armamentarium of IBS such as single
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operator CS (29, 30), intraductal ultrasonography (28, 31),

confocal laser endomicroscopy (CLE) (32–36), fluorescent in

situ hybridization (FISH) (37–39), bile duct fluid biomarkers

(40, 41), and digital image analysis (42). However; the

study had some limitations including being retrospective,

limited number of patients with the final diagnosis achieved,

lack of long-term follow up, and missing important data

such as the definite treatment, surgical resectability and

overall outcome.

Conclusion

Indeterminate biliary strictures are a frequently

encountered, challenging problem in clinical practice. Distal

strictures are more frequent in males with higher role for EUS

for its diagnosis. ERCP/stenting is the commonest available

palliative treatment with frequent need for PTD in the perihilar

type. Tissue-based diagnosis of cholangiocarcinoma is available

only for limited number of cases which indicate an urgent need

for consensus diagnostic and management criteria/guidelines

for indeterminate biliary strictures.
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