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Background/Aims: Various diagnostic advantages of 
percutaneous transhepatic cholangioscopy (PTCS) for 
the determination of the range of tumor and for the 
characterization of cholangioscopic findings have been 
reported. The aim of our study is to evaluate the di-
agnostic and therapeutic role of PTCS in patients with 
hilar strictures and to investigate its causes. Me-
thods: We retrospectively studied the medical records 
and cholangioscopic reports of 177 patients who re-
ceived PTCS for hilar strictures between January 
2000 and December 2005 at Asan Medical Center, 
Seoul. For each patient, cholagnioscopy, biopsy result, 
computed tomography (CT) and magnetic resonance 
cholangiopancreaticography (MRCP), operation, and 
pathologic reports were collected. Results: Most pa-
tients had malignant hilar strictures or biliary papil-
lomatosis while a few had benign hilar strictures. 
Presence of tumor vessel on PTCS was a useful di-
agnostic tool since direct observation of the tumor 
vessel strongly suggested a malignant tumor in the 
bile duct. The sensitivity of tumor vessel alone was 
56.1%, and sensitivity of PTCS biopsy alone was 
76.9%. However, sensitivity of biopsy combined with 
cholangioscopy of the tumor vessel was 88.4%, which 
was statistically significant compared with biopsy or 
tumor vessel alone. Conclusions: PTCS biopsy com-
bined with cholangioscopic observation was useful in 
differential diagnosis of hilar strictures. PTCS also had 
a therapeutic role in some patients with incurable ma-
lignant hilar lesion. (Gut and Liver 2007;1:56-62)

Key Words: Cholangiocarcinoma; Cholangiography; 
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INTRODUCTION

  Numerous inflammatory diseases and malignant or be-
nign bile duct lesions could induce biliary strictures.1 
Particularly, biliary structures in the hilar portion or mass 
lesions require to be differentiated from malignant lesions 
because 60-70% cholangiocarcinoma has been reported to 
be developed in the hilar portion.2 Recently, numerous 
studies reported clinical characteristic, diagnosis and 
treatment of cholangiocarcinoma. Among them, chol-
angiocarcinoma in patients, various diagnostic advantages 
of percutaneous transhepatic cholangioscopy (PTCS) for 
the determination of the range of tumor as well as for 
the characterization of cholangioscopic findings have been 
reported.3-5

  Unfortunately, up to the present time, there have been 
only insufficient reports that describe the role of PTCS in 
the diagnosis and treatment of hilar strictures. Therefore, 
we analyzed the diagnostic and therapeutic application of 
cholangioscopy. In addition, the final pathologic diag-
nostic finding and the diagnosis by PTCS were compared 
in patients who underwent surgery.

MATERIALS AND METHODS

1. Study population

  Among patients without the past history of biliary duct 
surgery who underwent PTCS at Asan medical center 
from January 2000 to December 2005, 177 patients sus-
pected to have hilar lesions were included. Medical re-
cords were analyzed retrospectively. Results of imaging 
studies, such as computed tomography (CT) and mag-

original article



Jung JY, et al: The Role of Percutaneous Transhepatic Cholangioscopy in Patients with Hilar Strictures   57

Table 1. Baseline Characteristics of Patients
󰠚󰠚󰠚󰠚󰠚󰠚󰠚󰠚󰠚󰠚󰠚󰠚󰠚󰠚󰠚󰠚󰠚󰠚󰠚󰠚󰠚󰠚󰠚󰠚󰠚󰠚󰠚󰠚󰠚󰠚󰠚󰠚󰠚󰠚󰠚󰠚󰠚󰠚󰠚󰠚󰠚󰠚󰠚󰠚󰠚󰠚󰠚󰠚󰠚󰠚󰠚󰠚󰠚

Factors
󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏

Age (years)*  59.38 (23-81)
  Male  58.8
  Female  59.6
Sex
  Male 129 (72.8%)
  Female  48 (27.2%)
PTCS   1.56 (1-8)
AST (IU/L)*  89.5 (15-467)
ALT (IU/L)* 103.5 (8-614)
Total bilirubin (mg/dL)*   7.2 (0.2-35.9)
CA 19-9 (U/mL)* 991 (3-45400)
󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏
*Median (range).

netic resonance cholangiopancreatography (MRCP), PTCS 
findings, biopsy results, and findings at surgery and re-
sults of pathological examination were obtained. 

2. Percutaneous transhepatic biliary drainage

  Prior to PTCS, percutaneous transhepatic biliary drain-
age (PTBD) was performed. First, by abdominal CT, ab-
dominal untrasonography, etc., the dilation result of the 
intrahepatic bile ducts was assessed, and the feasibility of 
performing PTBD was determined. As PTBD, using a flu-
oroscopic imaging technique, a pig-tail catheter (7.5-8.0 
Fr, Cook, Bloomington, USA) was inserted to the intra-
hepatic biliary duct. After performing PTBD, the dilata-
tion of the sinus tract was performed, and a 16-18 Fr 
catheter was inserted to the fistula that the drainage was 
performed. Afterward, 7-10 days waiting period was re-
quired for the maturation of the sinus tract.

3. PTCS

  After the maturation of the sinus tract, PTCS was 
performed. First, prior to performing PTCS, percutaneous 
transhepatic cholangiography was performed, and the bili-
ary duct structure and the presence or absence of stric-
tures in the hilar area was assessed, and additionally, the 
entire biliary ducts were assessed. Subsequently, a chol-
angioscope (FCN-15X; Pentax, Tokyo, Japan, ECN-1530; 
Pentax, Japan) was inserted to the sinus tract and PTCS 
was performed. Lesions in the hilar portion and the bili-
ary duct were assessed macroscopically and biopsy was 
performed for the lesions suspicious of malignancy. For 
patients whose strictures in the bile duct were severe and 
thus difficult to examine, balloon dilatation was per-
formed. After performing balloon dilation, using a chol-
angioscope, lesions were assessed again, and if needed, 
biopsy was performed. Presence of the findings that sug-
gest malignancy such as tumor vessels were also 
evaluated.

4. Treatments and follow up 

  Surgical procedure was performed on patients who 
were confirmed to be operable stage hilar chol-
angiocarcinoma after PTCS. Cases with suspicous chol-
angiography, CT or MRCP findings were subjected to sur-
gery even if histological results were benign. Preoperative 
PTCS findings and postoperative histopathological exami-
nation results were compared. For those confirmed to 
have inoperable cholangiocarcinoma by PTCS, CT and 
MRCP, conservative management was done. 
  Histological examination was performed also on pa-
tients who were not hilar cancer by PTCS but confirmed 
to be biliary papillomatosis macroscopically. If operable 

cases in patients with hilar malignancy, surgery was per-
formed, and surgery was performed also on biliary papil-
lomatosis cases if possible. Patients who confirmed to be 
without hilar strictures and their lesion were found to be 
benign by PTCS were followed up at outpatient clinics 
without surgical treatments.

5. Statistical analysis

  For statistical analysis, the SPSS program (version 12.0, 
SPSS Inc, Chicago, Illinois, USA) was used. Individual 
sensitivity of histological examination and tumor vessel 
and the sensitivity of the combination of these two were 
compared by chi-square test. A p-value less than 0.001 
was considered to be statiscally significantly different. 

RESULTS

  Total of 177 patients were included. There were 129 
male patients and 48 female patients. Ages of the patients 
ranged from 23 years old to 81 years old and average age 
was 59.38 years old. Demographic data of the patients are 
summarized in Table 1.

1. Final diagnosis

  Among 177 patients, 14 patients (7.9%) were con-
firmed of benign lesions and the remaining 163 patients 
(92.1%) were diagnosed of either malignant tumor or the 
precancerous lesion. Of 19 patients with biliary papil-
lomatosis patients, 14 patients had malignant trans-
formation, which was confirmed by histological examina-
tion and the remaining 5 patients did not have malignant 
lesions. The results of final diagnoses made by PTCS, CT, 
MRCP and surgery of patients suspected to have hilar le-
sions were summarized in Fig. 1 and Table 2. 



58   Gut and Liver, Vol. 1, No. 1, June 2007

Table 2. Final Diagnosis: Including CT, MRCP, PTCS, and 
Postoperative Result
󰠚󰠚󰠚󰠚󰠚󰠚󰠚󰠚󰠚󰠚󰠚󰠚󰠚󰠚󰠚󰠚󰠚󰠚󰠚󰠚󰠚󰠚󰠚󰠚󰠚󰠚󰠚󰠚󰠚󰠚󰠚󰠚󰠚󰠚󰠚󰠚󰠚󰠚󰠚󰠚󰠚󰠚󰠚󰠚󰠚󰠚󰠚󰠚󰠚󰠚󰠚󰠚󰠚

Diagnosis No.
󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏
Malignant Klatskin tumor 139 (78.5%)
 lesion Biliary papillomatosis with

 16 (9.0%)
(90.4%)   malignant change

HCC with hilar invasion   2 (1.2%)
Mucin hypersecreting adenocarcinoma  3 (1.7%)

Benign Chronic inflammation of hilar region  14 (7.9%)
 lesion Biliary papillomatosis without

  3 (1.7%)
(9.6%)   malignant change
󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏
CT, computed tomography; MRCP, magnetic resonance chol-
angiopancreaticography; PTCS, percutaneous transhepatic chol-
angioscopy; HCC, hepatocellular carcinoma.

Table 3. The Results of PTCS Biopsy and CT/MRCP
󰠚󰠚󰠚󰠚󰠚󰠚󰠚󰠚󰠚󰠚󰠚󰠚󰠚󰠚󰠚󰠚󰠚󰠚󰠚󰠚󰠚󰠚󰠚󰠚󰠚󰠚󰠚󰠚󰠚󰠚󰠚󰠚󰠚󰠚󰠚󰠚󰠚󰠚󰠚󰠚󰠚󰠚󰠚󰠚󰠚󰠚󰠚󰠚󰠚󰠚󰠚󰠚󰠚

CT/MRCP Biopsy by PTCS
󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏
Malignancy 165 cases Malignancy: 139 cases

Benign: 12 cases
Biliary Papillomatosis: 14 cases

Benign   7 cases Malignancy: 5 cases
Benign: 1 case
Biliary Papillomatosis: 1 cases

Biliary Biliary Papillomatosis: 4 cases
  5 cases

 papillomatosis Malignancy: 1 case
󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏
CT, computed tomography; MRCP, magnetic resonance chol-
angiopancreaticography; PTCS, percutaneous transhepatic cho-
langioscopy.

Fig. 1. Final diagnosis 
based on computed to-
mography, magnetic reso-
nance cholangiopancreati-
cography, percutaneous 
transhepatic cholangio-
scopy, and postoperative 
results. 

2. Differences between the findings of CT/MRCP 
and PTCS 

  Of 177 patients, seven patients had hilar strictures that 
were considered to be benign by CT or MRCP. Among 
them, patients found to be malignant after performing 
PTCS were 5 cases, 1 patient was biliary palillomatosis, 
and another patient was benign hilar strictures. 
  There were 165 patients who were strongly suspected 
of hilar malignancy by CT or MRCP or could not exclude 
malignancy completely. After PTCS, 12 patients (7.2%) 
were diagnosed of benign stricture, 139 patients of malig-
nancy, and 14 patients of biliary papillomatosis. Of 12 pa-
tients diagnosed of benign strictures, three were lost to 
follow-up, and the other nine patients are undergoing fol-
low-up at outpatient clinic without any evidence of 
malignancy. This was summarized in Table 3 and Fig. 2.

3. Histological result and subsequent treatments 
as well as outcomes

  Histological examination was done on 162 patients af-
ter PTCS. Then, surgery was performed on operable cases 
with malignancy proven by biopsy or suspected of malig-
nancy by other imaging studies. 
  Among 15 patients on whom histological examination 
was not performed, one patient was the case who showed 
benign findings, and 14 patients were thought to be ma-
lignant hilar lesions. Tumor vessels were seen in 8 of 14 
patients and histological examination of resected speci-
men confirmed malingnancy. The remaining 6 patients 
were strongly suspected of malignancy, but did not un-
dergo surgery since the lesions were unresectable. Of 162 
patients performed histological examination by PTCS, 44 
patients (27.2%) had histologically benign lesions and the 
remaining 118 patients (72.8%) malignancy (Table 4).
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Table 4. The Result of PTCS Biopsy and Final Diagnosis
󰠚󰠚󰠚󰠚󰠚󰠚󰠚󰠚󰠚󰠚󰠚󰠚󰠚󰠚󰠚󰠚󰠚󰠚󰠚󰠚󰠚󰠚󰠚󰠚󰠚󰠚󰠚󰠚󰠚󰠚󰠚󰠚󰠚󰠚󰠚󰠚󰠚󰠚󰠚󰠚󰠚󰠚󰠚󰠚󰠚󰠚󰠚󰠚󰠚󰠚󰠚󰠚󰠚

PTCS result Final result
󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏
Malignant 118 cases Surgery: 54 cases

  (BP: 11 cases) Conservative: 64 cases 
  (malignancy: 117 cases)

Benign 44 cases Benign lesion: 12 cases
Surgery: 15 cases
  (malignancy: 14 cases)
Conservative: 17 cases

Total 162 cases 162 cases
󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏
BP, biliary papilomatosis; PTCS, percutaneous transhepatic 
cholangioscopy.

Fig. 2. Benign hilar lesion noted by percutaneous transhepatic cholangioscopy (PTCS) in a 67-years old man with hilar stricture. (A,
B) Hilar stricture is noted in computed tomography (A) and magnetic resonance cholangiopancreaticography (B). PTCS is performed 
since the CT and MRCP finding could not exclude malignancy. (C) Cholangioscopic finding and biopsy results shows benign hilar 
stricture. 

  Of 44 patients shown to be benign by biopsy, 15 pa-
tients underwent surgery and 29 patients did not undergo 
surgery. When malignancy was strongly suspcted by CT, 
MRCP, and cholangiography, the patients underwent sur-
gery even if histological findings were benign. Of 15 pa-
tients who underwent surgery, 10 patients underwent ra-
dical curative resection and the other 5 patients were 
found to be inoperable at exploratory laparotomy. Post-
surgical histopathological examination revealed malig-
nancy in 14 patients and benign findings in only one 
patient. 
  Of 29 patients who did not undergo surgery, 12 pa-
tients were thought to have benign biliary duct strictures 
and did not receive surgery. In the remaining 17 patients, 
13 patients were the cases that although they were be-
nign by histological examination, malignancy was sus-
pected by PTCS, CT and MRCP, and 4 patients were bili-
ary papillomatosis patients, and they were the cases re-
ceived only conservative treatments because their disease 

stage was inoperable.
  In 44 patients (27.2%) whose histological examination 
results were benign, the cases that were thought to be ac-
tually benign clinically were only 29.5% (12/44), and the 
remaining 70.5% were malignant. However, even in the 
cases found to be benign by histologial examination, 
some cases were suspicious to be malignant by PTCS. For 
example, they were the cases showing tumor vessels, and 
excluding biliary papillomatosis, among patients suspected 
to be malignant, tumor vessels were detected in 54.1% 
(13/24). 
  Among 118 patients whose result of histological exami-
nation applying PTCS was shown to be malignant, sur-
gery was performed on 54 patients. After surgery, the re-
sult of 46 patients was confirmed to be malignant, and 3 
patients were confirmed to be benign. The remaining 5 
patients were those in whom the disease stage was found 
to be inoperable after surgical procedure and thus termi-
nated the surgery without performing biopsy.
  In patients with histologically proven malignancy, 64 
patients (54.3%) were inoperable, and they were the cas-
es whose disease was inoperable stage or medically in-
operable state. For these patients, only conservative treat-
ments were administered. In addition, among 19 biliary 
papillomatosis patients, which is precancerous lesions, 11 
patients were malignant by histological test using percu-
taneous transhepatic cholangiography, and in cases per-
formed surgery, 3 cases were found to be malignant 
additionally.

4. Tumor vessels

  Among patients performed PTCS, those with confirmed 
tumor vessels were reviewed. Among the entire 177 pa-
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Table 5. Cholangioscopic Findings of Hilar Tumor: Presence of 
Tumor Vessel
󰠚󰠚󰠚󰠚󰠚󰠚󰠚󰠚󰠚󰠚󰠚󰠚󰠚󰠚󰠚󰠚󰠚󰠚󰠚󰠚󰠚󰠚󰠚󰠚󰠚󰠚󰠚󰠚󰠚󰠚󰠚󰠚󰠚󰠚󰠚󰠚󰠚󰠚󰠚󰠚󰠚󰠚󰠚󰠚󰠚󰠚󰠚󰠚󰠚󰠚󰠚󰠚󰠚
Tumor vessel No. Final result
󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏

Hilar malignancy: 78 cases
Positive  80 cases

Benign lesion: 2 cases
Malignancy: 66 cases

Negative  97 cases Biliary Papillomatosis: 19 cases
Benign lesion: 12 cases

Total 177 cases 177 cases
󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏

Fig. 3. Direct cholangioscopic 
finding of tumor vessel noted 
during percutaneous transhe-
patic cholangioscopy (PTCS). 
(A, B) Adenocarcinoma is pro-
ved by PTCS biopsy and post 
operation pathology.

Fig. 4. Self Extendible metallic 
stent insertion in 69 years old 
woman with hilar stricture. 
(A) CT finding suggesting pre-
sence of biliary malignancy and 
percutaneous transhepatic cho-
langioscopy (PTCS) demon-
strated duct stricture. (B) PT-
CS biopsy reveals adenocar-
cinoma. Palliative balloon dila-
tation and metal stent inser-
tion are performed by using 
PTCS.

tients, the cases confirmed to show tumor vessels were 
total 80 cases (45.2%). Analyzing each patient, tumor 
vessels were seen in 56.1% (78/139) of patients diag-
nosed as hilar cholangiocarcinom. On the other hand, 
among patients whose final diagnosis was benign, tumor 
vessels were suspected in 14.2% (2/14). In addition, as 
mentioned previously, among individuals shown to be be-
nign by histological examination, except biliary papil-
lomatosis, in the cases suspected to be malignant, 54.1% 

(13/24) showed tumor vessels, which facilitated the 
diagnosis. In addition, among patients exhibited tumor 
vessels, in 8 patients underwent surgery, all were found 
to be malignant after surgery, which shows that tumor 
vessels are a very effective predictive factor for diagnosis. 
The result of the diagnosis of tumor vessels was summar-
ized in Table 5. Furthermore, clinical examples of tumor 
vessels were described in Fig. 3. Consequently, in the cas-
es whose tumor vessels were positive, the possibility of 
being malignant was 97.5% (78/80), and in the cases 
whose tumor vessels were negative, excluding biliary pap-
illomatosis, the possibility of being malignant was 68% 
(66/97). Therefore, it appears that the possibility of cases 
with positive tumor vessels to be diagnosed as malignant 
is very high. 
  The diagnostic accuracy determined by the accuracy of 
the result of tumor vessel, histological examination by 
PTCS, and combined accuracy of both methods were 
compared. The positive finding of tumor vessels were 
shown in 56.1% (78/139) of the entire hilar chol-
angiocarcinoma, and the diagnosis rate by histological ex-
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amination was 76.9% (107/139). Nevertheless, diagnosed 
by the combination of the result of tumor vessels and 
histological examination by PTCS, it was 88.4% (123/ 
139), and a relatively good diagnosis rate was shown. In 
comoparison with the diagnosis by either histological ex-
amination or tumor vessel alone, it showed a significant 
different at p<0.001 level. 

5. Therapeutic application of PTCS

  Therapeutic intervention during PTCS was performed in 
some patients. In 30 patients, ballon dilation of the stric-
ture was performed. In 8 patients, a metal stent was in-
serted after ballon dilation of the stricture (Fig. 4). In 22 
patients, only balloon dilation of the stricture area was 
performed, therefore, for the area where the access of 
cholangioscope was difficult due to strictures, histological 
exmination was performed or dilation of the stricture area 
was attempted by placing a catheter in the dilated stric-
ture area. 

6. Development of complications

  Complications occurred in 14 out of 177 patients (7.9%). 
Hemorrhage was most prevalent and seen in 8 patients, 
uncontrollable pain during surgery in 5 patients, and leak-
age of contrast material into the peritoneal cavity due to 
the insufficient maturation of the sinus tract in 2 
patients. All were managed conservatively except for one 
patient with uncontrollable hemorrhage, who underwent 
arterial embolization. 

DISCUSSION

  PTCS is an endoscopic procedure that has been very 
useful in removal of biliary stones and diagnosis of intra-
hepatic masses. Moreover, PTCS allows macroscoic ex-
amination of the bile duct and histopathologic examina-
tion by obtaining biopsy specimens. Therefore, PTCS has 
been recommended by some investigators prior to surgery 
for hilar cholangiocarcinoma to assess the extent of the 
tumor and for early diagnosis.1,6 Through PTCS, assess-
ment of resectability and extent of resection can be made 
beforehand and survival rate could be improved.6 Unlike 
malignancies of other sites, determination of feasbile neg-
ative resection margin is more important than TMN stage 
in hilar cholangiocarcinoma. For example, the Bismuth- 
Corlette IV type cases with the invasion to the second 
branch of both sides were considered to be unresec-
table.4,5 In such cases, PTCS allows direct macroscopic ex-
amination of the lesions and biopsy for histological 
examination. Thus, it can be a very useful procedure. 
  On the other hands, less invasive study such as MRCP 

may be used to substitute PTCS. Lee et al7 have reported 
that when findings of PTCS and MRCP were compared in 
the same patients with hilar cholangiocarcinoma, a high 
diagnostic concurrence was found. In other words, the 
Bismuth-Corlette classification obtained by the two meth-
ods was compared, and 82.6-100% of substantial con-
currence was shown. 
  CT is a diagnostic modality with very high sensitivity 
for the diagnosis of intrahepatic cholangiocarcinoma larg-
er than 1 cm. MRCP is an excellent imaging modality 
that can substitute endoscopic retrograde cholangiopan-
creatography (ERCP), and it has the advantage that 3-di-
mensional biliary duct shape could be obtained.8,9 
Therefore, CT and MRCP had become essential diagnostic 
tools not only for the hilar cholangiocarcinoma but also 
cholangiocarcinoma in general.10 In our study, CT and 
MRCP had been useful for diagnosis.
  Most patients included in our study (167/177, 94.3%) 
were those in whom CT or MRCP findings suggested hi-
lar malignancy. Thus, PTCS was performed. Most cases 
whoes were suspected to be malignant by CT or MRCP 
(155/167, 92.8%) were diagnosed to be malignant. In the 
entire patients, the cases determined to be benign lesion 
was small (17/177, 9.6%), and most cases were found to 
have malignant lesion (160/177, 90.4%). However, some 
cases of our study suggest that the beneficial effect of 
PTCS. In some patients, malignant lesions were finally 
confirmed to be benign lesions by PTCS (12/165, 7.2%), 
and thus unnecessary surgeries could be avoided. In addi-
tion, although a small number, even in patients consid-
ered be benign, the actual results were that malignant 
cases were more abundant. This suggests that for the di-
agnostic purpose, to add PTCS to radiological tests is 
useful in some cases. Furthermore, for patients whose re-
sults were shown to be malignant, PTCS may be a useful 
method to determine whether the disease stage is resect-
able or not.
  On the other hand, benign results were obtained from 
27.2%, and among them, the cases who were shown to 
be actual benign were only 29.5%, and the remaining 
70.5% patients were thought to be malignant clinically or 
patients whose malignancy was proven during surgery. 
Therefore, specificity of histological examination alone 
could be considered to be low. Nevertheless, even in the 
cases shown to be benign by histological examination, by 
determining the findings suspicious to be malignant by 
cholangioscope, it could be diagnoses as malignant. 
Tumor vessels have been reported to be a finding that 
suggests malignancy among PTCS macroscopic findings. 
According to Kim et al,11 tumor blood vessels could be 
detected in 61 % malignant bile duct strictures, and most 
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cases showing tumor vessels were malignant. In addition, 
it has been reported that by combining the results of his-
tological examination and tumor vessels, malignant bile 
duct strictures could be diagnosed in 96%, and thus a 
better diagnosis rate than either histological examination 
or tumor vessel results alone could be obtained.11 

  In our study which focused on hilar lesions, a similar 
result was obtained, and most patients who showed tu-
mor vessels were the cases with malignant stricture, and 
in 56.1% (78/139) of the entire hilar cholangiocarcinoma, 
positive results of tumor vessels were shown. In the en-
tire hilar cholangiocarcinoma patients, the diagnosis rate 
by histological examination was 76.9% (107/139). How-
ever, diagnosed by the combination of the finding of tu-
mor vessels and histological examination, it was 88.4 % 
(123/139), and a relatively good diagnosis rate was 
shown. The incidence of complications was 7.9% (14 pa-
tients), and among them complications requiring emer-
gency treatment were developed only in one patient. 
Considering this points, in our study, PTCS is thought to 
be a relatively safe procedure.
  In some patients included in our study, the stricture 
area was widened by performing dilation procedure using 
a balloon. In some cases among them, a metal stent was 
used, which may be interpreted as the therapeutic appli-
cation of PTCS that has been used as a diagnostic pur-
pose in most cases. Generally, in the cases that PTCS was 
used as therapeutic purposes, it was usefully to the re-
moval of bilialy stones. However, depending on cases, it 
may be considered to be of help even to conservative 
treatment for hilar cholangiocarcinoma. Generally, for op-
erable cases, as tretments for cholangiocarcinoma, surgery 
should be considered,12 nonetheless, many patients are 
detected at inoperable stages, and thus drainage and other 
convervative treatments become important treatments.13  

  In most cholangiocarcinoma patients, drainage proce-
dure is stent insertion using PTBD or ERCP. Stent in-
sertion applying PTCS is thought to have an advantage 
that stents could be inserted after direct macroscopic ex-
amination of the stricture area. Indeed, in our study, it 
was performed successfully without special complications 
in 8 patients. However, in most cases, it is known that 
stenting by the application of PTCS is rare, and even in 
our study, the number of included patients was small, 
and thus regarding this, it is thought to require a larger 
scale investigation. 

  In conclusion, patients with hilar strictures, prevalence 
of malignancy was high. PTCS is a useful modality for 
histopathologic diagnosis and assessment of resectability 
in patients with hilar strictures, and definite diagnosis 
can be made in cases with unresectable or inoperable 
cases. Combination of macroscopic findings such as tu-
mor vessels and histological examination was helpful in 
diagnosis of malignant hilar strictures. In patients with 
hilar cholangiocarcinoma, PTCS may be useful as a ther-
apeutic tool, but more investigation is needed. 
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