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Abstract: Background: Adenocarcinoma is the most common malignant tumor of the bile duct, originating from the 
mucosal epithelium. Surgical resection is typically recommended for biliary adenocarcinoma to achieve the best 
therapeutic outcome and prognosis. However, early detection and diagnosis remain significant global challenges. 
Case Presentation: This paper presents a case of a 55-year-old female patient who was admitted to the Second 
People’s Hospital of Nanning with complaints of dull pain in the right upper abdomen for 4 months and yellowing 
of the skin and sclera for the past half month. The patient was diagnosed as early well-differentiated biliary adeno-
carcinoma by probe-based confocal laser endomicroscopy (pCLE), biliary ultrasonography, choledochoscopy and 
biopsy. After pancreaticoduodenectomy, exploratory laparotomy, partial bowel resection, afferent loop and efferent 
loop anastomosis, the patient underwent surgery successfully. After 1 year of surgical treatment, no significant 
postoperative complications were found in the follow-up. There was no recurrence after operation and the patient 
made a full recovery. Conclusion: Bile duct adenocarcinoma is a malignant tumor, and early screening, diagnosis 
and treatment are crucial for improving patient prognosis. In this case, early cholangiocarcinoma was detected by 
a combination of choledochoscopy, biliary ultrasound, and biliary confocal endoscopy. The tumor and surrounding 
tissues were completely removed through pancreaticoduodenectomy. The operation was successful and the patient 
recovered well. Confocal microendoscopy shows great promise in the early diagnosis of digestive tract diseases, 
owing to its high-resolution imaging capabilities and potential to detect early lesions. 
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Introduction

Biliary adenocarcinoma is a malignant tumor 
that arises from the extrahepatic bile duct, 
spanning the hilar region to the distal common 
bile duct. Its etiology may be associated with 
bile duct stones, primary sclerosing cholangitis, 
and other biliary diseases [1]. Globally, the inci-
dence of cholangiocarcinoma varies significant-
ly across regions and populations, accounting 
for about 3% of all digestive system tumors [2]. 
In China, the incidence of cholangiocarcinoma 
is reported to be 6 per 100,000, with an esti-
mated 80,000 new cases annually [3]. Notably, 
the incidence of cholangiocarcinoma is also 
increasing in Western countries, especially am- 
ong Hispanic and Asian populations [4]. Bile 
duct adenocarcinoma typically lacks specific 
symptoms in its early stage. Patients may pres-

ent with nonspecific signs such as abdominal 
discomfort or pain, loss of appetite, weight  
loss, jaundice, and pruritus. Clinically, treat-
ment options include surgery, radiotherapy and 
chemotherapy; however, the overall prognosis 
is not optimistic. At present, imaging examina-
tion is the primary method for preliminary diag-
nosis, but definitive confirmation often depends 
on intraoperative or postoperative pathological 
examination.

There are few reports on bile duct adenocar- 
cinoma both nationally and internationally. In 
China, endoscopic ultrasound-guided duodenal 
papilla puncture, dilatation, endoscopic biliary 
drainage and pancreaticoduodenectomy are 
used for treatment. These interventions are  
of great significance for completely removing 
tumor tissue and reducing the risk of recur-
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rence [5]. Bile duct adenocarcinoma is a ma- 
lignant tumor for which early detection and 
diagnosis remain global challenges. Confocal 
endoscopy, with its high-resolution imaging 
capability, shows promise in identifying early 
malignant changes, playing a critical role in the 
early diagnosis, treatment and prognosis of 
cholangiocarcinoma. In this case report, we 
describe the diagnosis and treatment of a 
55-year-old female patient with cholangiocarci-
noma, treated at a tertiary general hospital in 
Nanning, China. The surgical procedure and 
clinical documentation adhered to the CARE 
guidelines [6]. This report integrates the clinical 
course of the patient with insights from rele-
vant literature.

Case presentation

A 55-year-old female patient with a history of 
hepatitis B for over ten years underwent regular 
annual follow-ups. There was no history of liver 
dysfunction or jaundice. She denied any chron-
ic conditions such as hypertension or diabetes 
and reported no history of smoking or alcohol 
consumption. She also denied a history of tu- 
berculosis and other infectious diseases. The 
patient presented to the Second Nanning peo-
ple’s Hospital on February 27, 2024 with a chief 
complaint of dull pain in the right upper abdo-
men lasting for 4 months, accompanied by yel-
lowing of the skin and sclera for the past half 
month. Before admission, the patient had not 
received any treatment. Upon admission, she 
was conscious, afebrile, with a normal heart 

rate, and actively cooperated with the ex- 
amination. Clinical manifestations included yel-
low urine, jaundice (yellowing of the skin and 
sclera), and pruritus. No rash, ecchymosis or 
subcutaneous hemorrhage was observed, and 
there were no liver palms and spider angiomas. 
Routine blood, stool and urine tests results 
were within normal limits (Table 1). Physical 
examination showed no abnormalities in the 
heart, kidney or abdomen. Hepatobiliary and 
pancreatic MRI with contrast enhancement 
(gadoxetic acid disodium) and magnetic reso-
nance cholangiopancreatography (MRCP) sug-
gested the following initial diagnoses: (1) sus-
pected stricture at the confluence of the com-
mon bile duct and pancreatic duct; (2) intrahe-
patic bile duct stones; (3) gallbladder stones; 
and (4) liver dysfunction.

On February 28, 2024, the patient was admit-
ted to the Department of Gastroenterology for 
further evaluation and treatment. Gastroscopy 
performed on February 29, 2024 (Figure 1), 
revealed chronic non-atrophic antral gastritis 
(moderate) and enlargement of the duodenal 
papilla. On March 5, 2024, under general anes-
thesia, the patient underwent endoscopic ultra-
sound-guided biopsy in the endoscopy room, 
which revealed pancreaticobiliary duct stenosis 
and dilatation. On March 13, 2024, the patient 
underwent endoscopic retrograde cholangio-
pancreatography (ERCP) under intravenous an- 
esthesia and local pharyngeal anesthesia in 
the gastrointestinal radiography unit of the 
radiology department. Intraoperative proce-

Table 1. Main indicators of patients during diagnosis and treatment
Index 2024-02-23 2024-02-28 2024-03-06 2024-03-18 Reference interval
TB (μmol/L) 35.5 40.7 60.8 24.1 ≤23.0
DB (μmol/L) 28.4 33.3 48.1 18.6 0-7
IB (μmol/L) 7.1 7.4 12.7 5.5 3.0-21.0
TP (g/L) 77.2 79.5 71.7 71.5 65-85
AIB (g/L) 42.9 44.6 40.1 40.3 40-55
GLO (g/L) 34.3 34.9 31.6 31.2 20-40
AIB/GLO 1.25 1.28 1.27 1.29 (1.2-2.4)/1
PA (mg/L) 178.0 190.0 155.5 178.0 100-400
ALT (U/L) 196.0 188 138 42.0 7-40
AST (U/L) 204.0 172.0 124 21.0 13-35
GGT (U/L) 1150.0 1191.0 1119 527 7-45
ALP (U/L) 572.0 613 603.1 377.9 50-135
Note: TB is total bilirubin; DB is direct bilirubin; IB is indirect bilirubin; TP is total protein; AIB is albumin; GLO is globulin; PA is 
prealbumin; ALT is alanine aminotransferase; AST is aspartate aminotransferase; GGT is gamma-glutamyl transferase; ALP is 
alkaline phosphatase.
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dures included intrabiliary probe-based confo-
cal laser endomicroscopy (pCLE), biliary ultra-
sonography, choledochoscopy, biopsy, endo-
scopic sphincterotomy (EST), endoscopic papil-
lary dilation, endoscopic biliary drainage, stent 
placement, and endoscopic retrograde cholan-

giography (Figures 2, 3). The biopsy was taken 
from the lesion with the most characteristic 
imaging features. After the operation, the 
patient experienced no significant discomfort 
and was returned to the ward. Postoperative 
blood work and pancreatic biochemistry tests 

Figure 1. Gastroscopy images. A: Esophagus; B: Duodenal descending segment; C: Cardia; D: Gastric angle; E: 
Gastric mucosal congestion; F: Gastric mucosal congestion. Gastroscopic diagnosis: 1. Chronic non-atrophic fundal 
antral gastritis (moderate); 2. Duodenal papilla enlargement.

Figure 2. Endoscopic ultrasonography and ultrasound puncture images. A: Gallbladder; B: Common bile duct; C: 
Pancreas; D: Pancreatic head; E: Papilla echo; F: Bleeding at the puncture site. Ultrasound diagnosis: 1. Papillary 
inflammation and adenoma; 2. Dilatation of the common bile duct; 3. Dilatation of the main pancreatic duct.
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were reexamined, with close monitoring for 
pancreatitis, biliary tract hemorrhage, perfora-
tion and infection.

On March 20, 2024, the results of pathological 
examination revealed high-grade intraepithelial 
neoplasia/dysplasia (Figures 4, 5). On March 
26, 2024, the patient underwent pancreatico-
duodenectomy, cholecystectomy, end-to-side 
pancreaticojejunostomy, end-to-side choledo-
chojejunostomy, side-to-side gastrojejunosto-

my, and abdominal drainage. The operation 
was successful with satisfactory anesthesia, 
and intraoperative blood loss was about 200 
ml. There was no blood transfusion during the 
operation, and the patient’s vital signs were 
stable during the operation. After recovering 
from anesthesia, the patient was transferred 
back to the ward. Postoperative management 
included active infection prevention, acid and 
enzyme inhibition, adequate drainage, nutri-
tional support and other supportive treat- 

Figure 3. Bile duct opening images: endoscopic ultrasound, choledochoscopy, and biliary confocal microscopy. A: 
Ultrasound image of bile duct; B: Normal upper biliary tract under choledochoscopy; C: Lesions at the bile duct 
opening under choledochoscopy; D-F: Probe-based confocal laser endomicroscopy images. Biliary ultrasound ob-
servation showed that the middle and upper bile ducts of the common bile duct appeared clear with uniform echo-
genicity. The mucosa near the lower opening was significantly thickened, measuring up to 8 mm in most areas. Most 
of the region had slightly higher and uniform echoes, but a small area showed irregular structure. Choledochoscopy 
revealed obvious swelling of the mucosa near the lower segment opening of the common bile duct, with protrusions 
into the lumen and a tough texture; four biopsy specimens were taken. Confocal microendoscopy showed black cell 
clusters and irregular epithelioid structural changes in the lesions.

Figure 4. Intraoperative frozen pathological examination. A: Bile duct marginal tissue; B-D: Tissue network staining 
specimens. Pathological diagnosis: (bile duct margin) Chronic suppurative inflammation with erosion.
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ments. No complications such as pancreatico-
jejunal or choledochojejunal anastomotic leak-
age occurred, and the short-term prognosis 
was favorable.

On April 8, 2024, the patient developed abdom-
inal distension and pain with a palpable mass 
detected in the left lower abdomen. Ultrasound 
of the subcutaneous tumor revealed dilation 
from the ascending colon to descending colon. 
Enhanced CT of the upper abdomen showed (1) 
pancreatic and duodenal postoperative chang-
es; (2) new small bowel obstruction; and (3) 
common hepatic duct wall thickening, sugges-
tive of inflammatory lesions. On April 10, 2024, 
the patient underwent laparotomy, intestinal 
adhesion release, and bowel repositioning. The 
operation was successful with satisfactory 
anesthesia, the intraoperative blood loss was 
approximately 50 ml, and no blood transfusion 
was required. The vital signs were stable during 
the operation. After anesthesia recovery, the 
patients were safely transferred back to the 
ward. Postoperative management included 
active prevention of infection, gastric protec-
tion, adequate drainage, promotion of gastroin-
testinal motility, and nutritional support. There 
were no postoperative complications such as 
bleeding, intra-abdominal gastrointestinal re-
adhesion or obstruction, and the prognosis was 
favorable.

Discussions

Long-standing gallstones can cause biliary 
inflammation and recurrent infections, thereby 
promoting abnormal proliferation of local cells 
and increasing the risk of cholangiocarcinoma. 
However, the early diagnosis of cholangiocarci-
noma remains a major clinical challenge [7]. 
Based on the clinical manifestations of the 
patient (yellow urine, jaundice, and pruritus) 
and MRI findings, an initial diagnosis of steno-

sis at the confluence of the common bile duct 
and pancreatic duct, along with intrahepatic 
bile duct stones, was made. Stone removal was 
subsequently performed. To evaluate whether 
intrahepatic bile duct stones had caused ma- 
lignant transformation, the patient underwent 
gastroscopy, endoscopic ultrasonography, bili-
ary ultrasound, pCLE and other auxiliary exami-
nations. A final diagnosis of biliary adenocarci-
noma was established based on combined 
imaging and pathological findings. Given that 
surgery remains the only curative option for bili-
ary adenocarcinoma, the principle of R0 resec-
tion should be upheld when surgical indications 
are met and informed consent is obtained. In 
this case, the patient underwent pancreatico-
duodenectomy, exploratory laparotomy, partial 
bowel resection, and afferent loop and effer- 
ent loop anastomosis for this patient. The surgi-
cal objective was to achieve complete tumor 
resection while preserving normal tissue and 
function to the greatest extent possible. Post- 
operative pathology confirmed a diagnosis of 
well-differentiated bile duct adenocarcinoma. 
After a series of treatments, the patient recov-
ered well and was successfully discharged. 
During one year of follow-up, no obvious post-
operative complications, tumor recurrence, or 
metastasis were observed. The prognosis of 
patients with cholangiocarcinoma is affected 
by multiple factors. Early diagnosis, multidisci-
plinary comprehensive treatment and individu-
alized postoperative management are critical 
for improving the prognosis. Clinically, regular 
screening, accurate diagnosis and comprehen-
sive treatment, combined with patient educa-
tion and psychological support, can significant-
ly enhance both survival rates and quality of  
life for patients.

The patient had a history of hepatitis B for more 
than ten years. Hepatitis B virus infection is 

Figure 5. Postoperative pathological examination. A, B: Pancreaticoduodenal and common bile duct, gallbladder, 
lymph nodes; C, D: Tissue staining specimens. Pathological diagnosis: highly differentiated bile duct adenocarci-
noma, maximum diameter of the tumor approximately 2 cm, involving the duodenal submucous muscle layer, with 
no obvious nerve and vascular invasion and no tumor thrombus.
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one of the risk factors for biliary adenocarcino-
ma, as prolonged infection can lead to chronic 
hepatitis, cirrhosis, and an increased risk of 
malignant transformation in the biliary system. 
pCLE is an advanced endoscopic technique 
that provides high-resolution images of biliary 
mucosal cells and subcellular levels in real 
time. It can not only clearly show the cytological 
characteristics of biliary mucosa, but also help 
distinguish between inflammation, benign ste-
nosis and precancerous lesions and early 
malignant transformation of biliary adenocarci-
noma. For patients with hepatitis B, this tech-
nique is particularly important in detecting 
minimal biliary lesions, which is helpful for early 
diagnosis and precise treatment. In addition, 
the abnormal elevations in total bilirubin (TB), 
direct bilirubin (DB), alanine aminotransferase 
(ALT), gamma-glutamyl transferase (GGT), and 
alkaline phosphatase (ALP) provide important 
clues for the diagnosis of biliary adenocarcino-
ma, as well as key reference for evaluating ther-
apeutic effects and subsequent management. 
After treatment, the levels of TB, DB, ALT, GGT 
and ALP were significantly decreased, indicat-
ing clinical improvement.

The strength of this case lies in the timely 
implementation of early screening and diagno-
sis, which is crucial for the surgical outcome 
and prognosis of patients with cholangiocarci-
noma. Additionally, pCLE technology plays a 
key role in improving the diagnostic accuracy of 
cholangiocarcinoma. Compared with traditional 
imaging techniques, pCLE provides higher-res-
olution real-time histopathological imaging, 
which helps reduce misdiagnosis and missed 
diagnosis, thereby ensuring timely and accu-
rate treatment. However, a limitation of this 
case is that the diagnostic accuracy of pCLE is 
highly dependent on the operator’s experience 
and skill, leading to potential inter-operator 
variability. This presents challenges for the 
widespread adoption and standardization of 
technology. Moreover, pCLE technology re- 
quires specialized equipment and training, 
which may be a limiting factor in resource-con-
strained settings.

This case offers valuable insights and implica-
tions. Despite ongoing advancements in imag-
ing technologies, there are still limitations in 
the diagnosis of bile duct malignant tumors. As 
an emerging endoscopic imaging technology, 

pCLE presents a promising approach for distin-
guishing benign and malignant biliary strictures 
[8]. Koda et al. [9] improved the sensitivity and 
negative predictive value of pCLE in the diagno-
sis of biliary malignant tumors by Miami classi-
fication. However, the diagnosis of cholangio-
carcinoma in Guangxi, China remains challeng-
ing, with many patients missing the optimal 
window for surgical intervention by the time of 
diagnosis. As the first medical institution to  
perform ERCP in Guangxi, the Department of 
Gastroenterology of our hospital also pioneered 
the introduction of confocal endomicroscopy, 
applying it for the early screening of biliary tract 
cancers. This initiative has yielded remarkable 
results and effectively addressed diagnostic 
challenges. The procedure outcomes were fa- 
vorable, and the patient recovered smoothly. 
These findings underscore the advantage of 
pCLE in detecting early-stage biliary diseases. 
Early screening, accurate diagnosis and timely 
treatment are essential for improving the prog-
nosis of patients with biliary tract diseases, 
such as cholangiocarcinoma, cancer, biliary 
adenocarcinoma or biliary stricture.

Although bile duct adenocarcinoma is the pre-
dominant pathological type, its relatively low 
incidence and mostly sporadic occurrence  
have resulted in relatively few clinical reports. 
In addition, numerous challenges in the diagno-
sis and treatment of biliary adenocarcinoma 
have contributed to the limited systematic 
research and case reporting. Hoti et al. [10] 
reported a case of 51-year-old man with biliary 
adenoma who recovered well after surgical 
treatment. Yoo et al. [11] reported a case of 
67-year-old man who was diagnosed with jaun-
dice. Imaging revealed a mass involving the 
common hepatic duct and common bile duct. 
Pancreatoduodenectomy was performed, and 
the pathology showed both squamous cell car-
cinoma and adenocarcinoma. Liver metastasis 
occurred 3 months later, and the patient died 8 
months postoperatively. It can be seen that 
radical resection is the only chance for long-
term survival. However, the lack of early screen-
ing and diagnosis often leads to poor progno-
sis. Notably, pCLE demonstrates high accuracy 
in diagnosing malignant cholangiocarcinoma 
[12]. A study showed that the sensitivity, spe- 
cificity, positive predictive value and negative 
predictive value of pCLE in detecting malignant 
tumors were 98%, 67%, 71% and 97%, respec-
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tively, outperforming histopathological sam-
pling, which had corresponding values of 45%, 
100%, 100% and 69% [13]. The combination of 
ERCP and pCLE increased the sensitivity to 
89%, specificity to 71%, and accuracy to 82%. 
When histopathology, ERCP and pCLE were 
combined, sensitivity remained at 89%, while 
specificity and the accuracy improved to 88% 
[14]. Moreover, studies have shown that in 
patients with uncertain biliary strictures, the 
sensitivity and accuracy of cytology combined 
with pCLE in the diagnosis of malignant stric-
tures are similar to those of choledochoscopy, 
and pCLE facilitates real-time histopathological 
examination of biliary strictures [15]. Therefore, 
as an emerging diagnostic tool, pCLE holds 
great potential and promising applications in 
the diagnosis of cholangiocarcinoma.

Conclusion

The early symptoms of cholangiocarcinoma 
closely resemble those of bile duct stones and 
gallbladder stones, making early differential 
diagnosis more challenging. pCLE can accu-
rately diagnose bile duct tumors. This technol-
ogy offers high imaging clarity and sensitive 
detection of early pathological changes, with 
vast potential for application in both diagnostic 
research and clinical practice for biliary tract 
diseases. This technology can reveal the mic- 
rostructure of the digestive tract mucosa, 
enabling early detection and treatment, and 
may become a key area of focus in future diges-
tive tract medicine research.

Disclosure of conflict of interest

None.

Address correspondence to: Chengli Liu, Depart- 
ment of Gastroenterology, The Third Affiliated 
Hospital of Guangxi Medical University (Nanning 
Second People’s Hospital), No. 13 Dancun Road, 
Jiangnan District, Nanning 530031, Guangxi, China. 
Tel: +86-0771-4808062; E-mail: malixian79@163.
com

References

[1] Valle JW, Kelley RK, Nervi B, Oh DY and Zhu AX. 
Biliary tract cancer. Lancet 2021; 39: 428-
444.

[2] Sung H, Ferlay J, Siegel RL, Laversanne M, 
Soerjomataram I, Jemal A and Bray F. Global 
cancer statistics 2020: globocan estimates of 

incidence and mortality worldwide for 36 can-
cers in 185 countries. CA Cancer J Clin 2021; 
71: 209-249.

[3] Banales JM, Cardinale V, Carpino G, Marzioni 
M, Andersen JB, Invernizzi P, Lind GE, Folseraas 
T, Forbes SJ, Fouassier L, Geier A, Calvisi DF, 
Mertens JC, Trauner M, Benedetti A, Maroni L, 
Vaquero J, Macias RI, Raggi C, Perugorria MJ, 
Gaudio E, Boberg KM, Marin JJ and Alvaro D. 
Expert consensus document: cholangiocarci-
noma: current knowledge and future perspec-
tives consensus statement from the European 
Network for the study of cholangiocarcinoma 
(ENS-CCA). Nat Rev Gastroenterol Hepatol 
2016; 13: 261-280.

[4] Vithayathil M and Khan SA. Current epidemiol-
ogy of cholangiocarcinoma in western coun-
tries. J Hepatol 2022; 77: 1690-1698.

[5] Vogel A, Bridgewater J, Edeline J, Kelley RK, 
Klümpen HJ, Malka D, Primrose JN, Rimassa L, 
Stenzinger A, Valle JW and Ducreux M; ESMO 
Guidelines Committee. Electronic address: 
clinicalguidelines@esmo.org. Biliary tract can-
cer: ESMO clinical practice guideline for diag-
nosis, treatment and follow-up. Ann Oncol 
2023; 34: 127-140.

[6] Gagnier JJ, Kienle G, Altman DG, Moher D, Sox 
H and Riley D; CARE Group. The CARE guide-
lines: consensus-based clinical case report 
guideline development. J Clin Epidemiol 2014; 
67: 46-51.

[7] Qurashi M, Vithayathil M and Khan SA. 
Epidemiology of cholangiocarcinoma. Eur J 
Surg Oncol 2025; 51: 107064.

[8] Han S, Kahaleh M, Sharaiha RZ, Tarnasky PR, 
Kedia P, Slivka A, Chennat JS, Joshi V, Sejpal 
DV, Sethi A and Shah RJ. Probe-based confocal 
laser endomicroscopy in the evaluation of 
dominant strictures in patients with primary 
sclerosing cholangitis: results of a U.S. multi-
center prospective trial. Gastrointest Endosc 
2021; 94: 569-576. 

[9] Koda H, Hara K, Nozomi O, Kuwahara T, 
Nobumasa M, Haba S, Akira M and Hajime I. 
High-resolution probe-based confocal laser en-
domicroscopy for diagnosing biliary diseases. 
Clin Endosc 2021; 54: 924-929.

[10] Hoti KD, Shkololli AJ, Shatri J, Hyseni F, Roy P, 
Maliha M, Kubra KT, Musa J, Vokshi V, Obando 
A, Saha T, Syed Z, Saini J, Rakovica L and 
Choudhary J. Biliary cystadenoma: case report 
with MRI findings and surgical confirmation. 
Radiol Case Rep 2022; 17: 3974-3978.

[11] Yoo Y and Mun S. Synchronous double primary 
squamous cell carcinoma and adenocarcino-
ma of the extrahepatic bile duct: a case report. 
J Med Case Rep 2015; 9: 116.

[12] Tanisaka Y, Ryozawa S, Nonaka K, Yasuda M, 
Fujita A, Ogawa T, Mizuide M, Tashima T and 

mailto:malixian79@163.com
mailto:malixian79@163.com


Early biliary adenocarcinoma detected by probe-based confocal laser endomicroscopy

2649 Am J Cancer Res 2025;15(6):2642-2649

Araki R. Diagnosis of biliary strictures using 
probe-based confocal laser endomicroscopy 
under the direct view of peroral cholangios- 
copy: results of a prospective study (with vid-
eo). Gastroenterol Res Pract 2020; 2020: 
6342439.

[13] Meining A, Chen YK, Pleskow D, Stevens P, 
Shah RJ, Chuttani R, Michalek J and Slivka A. 
Direct visualization of indeterminate pancreat-
icobiliary strictures with probe-based confocal 
laser endomicroscopy: a multicenter experi-
ence. Gastrointest Endosc 2011; 74: 961-968.

[14] Slivka A, Gan I, Jamidar P, Costamagna G, 
Cesaro P, Giovannini M, Caillol F and Kahaleh 
M. Validation of the diagnostic accuracy of 
probe-based confocal laser endomicroscopy 
for the characterization of indeterminate bili-
ary strictures: results of a prospective multi-
center international study. Gastrointest Endosc 
2015; 81: 282-290.

[15] Mi J, Han X, Wang R, Ma R and Zhao D. 
Diagnostic accuracy of probe-based confocal 
laser endomicroscopy and tissue sampling by 
endoscopic retrograde cholangiopancreatog-
raphy in indeterminate biliary strictures: a me-
ta-analysis. Sci Rep 2022; 12: 7257.


