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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)
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INTRODUCTION

Numerous inflammatory diseases and malignant or be-
nign bile duct lesions could induce biliary strictures.'
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.” 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.””

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-
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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.

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)*

ALT (IU/L)*

Total bilirubin (mg/dL)*
CA 199 (U/mL)*

89.5 (15-467)

103.5 (8-614)
7.2 (0.2-35.9)

991 (3-45400)

*Median (range).
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Total: 177 cases

e

Hilar cholangiocarcinoma or
biliary papillomatosis:
163 cases

~

Hilar malignacy:
144 cases

l

Hilar cholangiocarcinoma: 139 cases
HCC with hilar invasion: 2 cases
Mucin hyperscreting tumor: 3 cases

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

Diagnosis No.

Malignant Klatskin tumor 139 (78.5%)

lesion Biliary papillomatosis with

(90.4%) malignant change 16 (9.0%)
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

1.7
(9.6%) malignant change 3 (L.7%)

CT, computed tomography; MRCP, magnetic resonance chol-
angiopancreaticography; PTCS, percutaneous transhepatic chol-
angioscopy; HCC, hepatocellular carcinoma.

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.

N

Benign stricutre:
14 cases

T

Fig. 1. Final diagnosis
based on computed to-
mography, magnetic reso-
nance cholangiopancreati-
cography, percutaneous

Biliary papillomatosis: 19 cases
(malignancy: 14 cases)

transhepatic  cholangio-
scopy, and postoperative
results.

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
Malignancy: 5 cases

Benign: 1 case

Biliary Papillomatosis: 1 cases
Biliary Papillomatosis: 4 cases

Malignancy: 1 case

Benign 7 cases

Biliary

. . 5 cases
papillomatosis

CT, computed tomography; MRCP, magnetic resonance chol-
angiopancreaticography; PTCS, percutaneous transhepatic cho-
langioscopy.

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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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.

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.

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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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%

Table 5. Cholangioscopic Findings of Hilar Tumor: Presence of
Tumor Vessel

Tumor vessel No. Final result

Positive 80 cases Hilal'r malignancy: 78 cases
Benign lesion: 2 cases
Malignancy: 66 cases

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

Total 177 cases 177 cases

(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-

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.
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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."® Through PTCS, assess-
ment of resectability and extent of resection can be made
beforehand and survival rate could be improved.® 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.*® 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 al’ 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.*’
Therefore, CT and MRCP had become essential diagnostic
tools not only for the hilar cholangiocarcinoma but also
cholangiocarcinoma in general.'”’ 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,"! 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."

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,”” nonetheless, many patients are
detected at inoperable stages, and thus drainage and other
convervative treatments become important treatments."

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.

REFERENCES

1. Seo DW, Lee SK, Yoo KS, et al. Cholangioscopic findings
in bile duct tumors. Gastrointest Endosc 2000;52:630-634.

2. Khan SA, Thomas HC, Davidson BR, Taylor-Robinson SD.
Cholangiocarcinoma. Lancet 2005;366:1303-1314.

3. Seo DW, Lee SK, Park JS, et al. Cholangioscopic findings
of various bile duct tumors according to histology. Korean
J Gastrointest Endosc 2000;21:780-785.

4. Yoo BM. Endoscopic Staging of hilar cholangiocarcinoma.
Korean ] Gastroenterol 2005;46:16-19.

5. Lee Y]J. Preoperative diagnosis and management for hilar
cholangiocarcinoma. Korean ] Gastroenterol 2005;46:28-31.

6. Nimura Y, Kamiya J, Kondo S, et al. Aggressive pre-
operative management and extended surgery for hilar chol-
angiocarcinoma: Nagoya experience. ] Hepatobiliary Pan-
creat Surg 2000;7:155-162.

7. Lee SS, Kim MH, Lee SK, et al. MR cholangiography versus
cholangioscopy for evaluation of longitudinal extension of
hilar cholangiocarcinoma. Gastrointest Endosc 2002;56:25-
32.

8. Zhang Y, Uchida M, Abe T, Nishimura H, Hayabuchi N,
Nakashima Y. Intrahepatic peripheral cholangiocarcinoma:
comparison of dynamic CT and dynamic MRIL ] Comput
Assist Tomogr 1999;23:670-677.

9. Manfredi R, Barbaro B, Masselli G, Vecchioli A, Marano P.
Magnetic resonance imaging of cholangiocarcinoma. Semin
Liver Dis 2004;24:155-164.

10. Malhi H, Gores GJ. The modern diagnosis and therapy of
cholangiocarcinoma. Aliment Pharmacol Ther 2006;23:
1287-1296.

11. Kim HJ, Kim MH, Lee SK, Yoo KS, Seo DW, Min Yl
Tumor vessel: a valuable cholangioscopic clue of malignant
biliary stricture. Gastrointest Endosc 2000;52:635-638.

12. Tsao JI, Nimura Y, Kamiya ], et al. Management of hilar
cholangiocarcinoma: comparison of an American and a
Japanese experience. Ann Surg 2000;232:166-174.

13. Cheng JL, Bruno MJ, Bergman JJ, Rauws EA, Tytgat GN,
Huibregtse K. Endoscopic palliation of patients with biliary
obstruction caused by nonresectable hilar cholangiocar-
cinoma: efficacy of self-expandable metallic wallstent. Gas-
trointest Endosc 2002;56:33-39.




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /Unknown

  /Description <<
    /ENU (Use these settings to create PDF documents with higher image resolution for high quality pre-press printing. The PDF documents can be opened with Acrobat and Reader 5.0 and later. These settings require font embedding.)
    /JPN <FEFF3053306e8a2d5b9a306f30019ad889e350cf5ea6753b50cf3092542b308030d730ea30d730ec30b9537052377528306e00200050004400460020658766f830924f5c62103059308b3068304d306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103057305f00200050004400460020658766f8306f0020004100630072006f0062006100740020304a30883073002000520065006100640065007200200035002e003000204ee5964d30678868793a3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /FRA <>
    /DEU <>
    /PTB <>
    /DAN <>
    /NLD <>
    /ESP <>
    /SUO <>
    /ITA <>
    /NOR <>
    /SVE <>
    /KOR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe7f6e521b5efa76840020005000440046002065876863ff0c5c065305542b66f49ad8768456fe50cf52068fa87387ff0c4ee575284e8e9ad88d2891cf76845370524d6253537030028be5002000500044004600206587686353ef4ee54f7f752800200020004100630072006f00620061007400204e0e002000520065006100640065007200200035002e00300020548c66f49ad87248672c62535f0030028fd94e9b8bbe7f6e89816c425d4c51655b574f533002>
    /CHT <FEFF4f7f752890194e9b8a2d5b9a5efa7acb76840020005000440046002065874ef65305542b8f039ad876845f7150cf89e367905ea6ff0c9069752865bc9ad854c18cea76845370524d521753703002005000440046002065874ef653ef4ee54f7f75280020004100630072006f0062006100740020548c002000520065006100640065007200200035002e0030002053ca66f465b07248672c4f86958b555f300290194e9b8a2d5b9a89816c425d4c51655b57578b3002>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


