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Abstract

AIM: To evaluate the long-term outcome and prognostic
factors of patients with hilar cholangiocarinoma.

METHODS: Ninety-six consecutive patients underwent
treatment for malignant hilar bile duct tumors during
1995-2005. Of the 96 patients, 20 were initially treated
with surgery (7 = 2 RO / n = 18 R1). In non-operated
patients, data analysis was performed retrospectively.

RESULTS: Among the 96 patients, 76 were treated
with endoscopic transpapillary (ERC, n = 45) and/or
percutaneous transhepatic biliary drainage (PTBD, n
= 31). The mean survival time of these 76 patients
undergoing palliative endoscopic and/or percutaneous
drainage was 359 * 296 d. The mean survival time
of patients with initial bilirubin levels > 10 mg/dL was
significantly lower (P < 0.001) than patients with bilirubin
levels < 10 mg/dL. The mean survival time of patients
with Bismuth stage II (7 =8), Il (7n =28)and IV (7 =
40) was 496 = 300 d, 441 + 385 d and 274 + 218 d,
respectively. Thus, patients with advanced Bismuth stage
showed a reduced mean survival time, but the difference
was not significant. The type of biliary drainage had no
significant beneficial effect on the mean survival time (ERC
vs PTBD, P = 0.806).

CONCLUSION: Initial bilirubin level is a significant
prognostic factor for survival of patients. In contrast,
age, tumor stage according to the Bismuth-Corlette
classification, and types of intervention are not significant
prognostic parameters for survival. Palliative treatment
with endoscopic or percutaneous biliary drainage is still
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suboptimal, new diagnostic and therapeutic tools need
to be evaluated.
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INTRODUCTION

Hilar cholangiocarinomas (Klatskin-tumors) are classified
into 4 stages according to the Bismuth classification: stage
I or I for tumors expanding up the hilus, type I A/B
infiltrating the right or left hepatic duct, and stage IV with
infiltration of both hepatic ducts and subsegmentsm.
Epidemiological data reveal an increasing mortality of
primary intrahepatic cholangiocarcinoma. Because of
the late presentation of symptoms, tumors are usually
diagnosed in their later stages, and thus most therapy
concepts cannot be curative” . The prognosis of patients
with hilar cholangiocarcinoma is poor, and the survival
rate reported so far describes a very limited life expectancy
< 3 mo if no treatment is offered. Although radical hilar
tumor is a formidable challenge for surgeons, endoscopic
transpapillary and/or percutaneous transhepatic biliary
drainage offers the best survival™®’.,

Possible treatment strategies for best supportive care
include endoscopic retrograde cholangiography (ERC) with
transpapillary stent therapy or percutaneous transhepatic
biliary drainage (PTBD)"". Effective endoscopic stent
placement provides adequate relief of symptoms
associated with biliary obstruction and leads to increased
overall survival™'". Systemic chemotherapy, another
palliative therapy concept, is marginally effective and dose-
limited because of toxic side effects!". Unfortunately,
the efficacy of percutaneous radiation, brachytherapy or
radiochemotherapy is limited"*"”.

In the present study, the clinical outcome of patients
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with hilar cholangiocatinoma was investigated with regard
to possible prognostic factors such as Bismuth stage,
bilirubin levels, age, and types of endoscopic intervention.
Special attention was given to endoscopic transpapillary
versus percutaneous transhepatic biliary drainage.

MATERIALS AND METHODS

Data selection

Long-term follow-up of patients with hilar cholangio-
carcinoma undergoing endoscopic and/or surgical therapy
was performed by retrospective analysis. The study
included 96 unselected consecutive patients (56 males
and 40 females with a mean age of 67 years) undergoing
treatment for hilar cholangiocarinoma from 1995 to 2005
in the Department of Gastroenterology and Surgery at
the Technical University Munich. Data acquisition was
based on hospital records. Furthermore, follow-up data
were obtained by telephone contact with relatives of the
patients or referring physicians. In order to evaluate the life
expectancy of patients with cholangiocarcinoma, follow-
up analysis was done from the time when the patient
received his or her first treatment until death. Baseline
characteristics were age, gender, bilirubin levels, alkaline
phosphatase, y-GT, leucocytes, and type of therapeutic
procedures including endoscopic transpapillary drainage,
percutaneous transhepatic drainage and surgery.

Bismuth classification and diagnostic procedures

The biliary stricture location was classified in relation
to the confluence of hepatic ducts as described by
Bismuth-Corlette!". Bismuth stage was assessed by
endoscopic retrograde cholangiography, endoscopic
retrograde cholangioscopy, percutaneous transhepatic
cholangiography and/or percutaneous transhepatic
cholangioscopy. In addition, selected patients underwent
computertomography (CT-scan), magnetic resonance
imaging (MRI), or magnetic resonance cholangiopancreatic
ography (MRCP). The final diagnosis was made by surgical
specimens, autopsy, percutaneous ultrasound-guided fine
needle biopsy, endoscopic ultrasound guided-fine needle
biopsy, endoscopic transpapillary forceps biopsy/brush
cytology, percutaneous transhepatic cholangioscopic
guided biopsy, and clinical course.

Treatment strategies

The type of therapeutic procedures depended on tumor
expansion and clinical conditions of patients. If the tumor
was resectable, surgery was the first choice of treatment
for patients in good clinical conditions. In all patients
the possibility of a curative therapy concept with tumor
resection was evaluated. In patients with non-resectable
tumors or bad clinical conditions, palliative procedure
using endoscopic transpapillary and/or percutaneous
transhepatic biliary drainage was performed. R1-resected
patients received also endoscopic and/or percutaneous
drainage as a second-line treatment.

Endoscopic transpapillary drainage
ERC was done by a standard videoduodenoscope Olympus

Resection No resection Standart values Scale unit
Nu.mber of 20 76
patients
Age (yr) 62+84 68 £8.3
Bismuth I 2 8
Bismuth II 7 28
Bismuth IV 11 40 - -
Bilirubin 5.4 +5.28 10.87 £7.11 <12 mg/dL
ﬁiﬁ:giztase 561 + 278 610+ 275 40-120 U/L
y-GT 401 + 225 365 + 237 <66 U/L
Leucocytes 8.95 +2.64 9.21+£2.79 49 G/L

TF] 160-R (Olympus, Hamburg, Germany). The first ERC
comprised an endoscopic sphincterotomy (EPT) using
an Olympus papillotom (Olympus, Hamburg, Germany)
introduced over a Terumo guide wire. Under radiographic
guidance using contrast fluid bile duct strictures were
localized. Subsequently, one or more plastic endoprotheses
were placed above the stricture to obtain biliary drainage. The
caliber of stents varied between 7 F and 12 E Elective stent
changes were conducted at a time interval of 3 mo unless the
clinical situation of patients required an eatlier intervention.

Percutaneous transhepatic biliary drainage

In patients with percutaneous transhepatic drainage the
biliary system was punctured with a steel needle, and a
nitinol-coated guide wire (35”) was introduced into the
bile duct after contrast visualization of the biliary system.
Dilation of the bile duct stricture was carried out using 8 E,
10 F, and 12 F bougies. After a first attempt, a 10 F pigtail
catheter was introduced. In a second attempt, bile duct
dilatation was continued to allow the placement of a 12 F
14 F or 16 F Yamakawa drainage. The Yamakawa drainage
was changed at a time interval of 3 mo.

Statistical analysis

Survival curves in relation to bilirubin, Bismuth stage and
type of endoscopic procedures (ERC versus PTBD) were
estimated by the Kaplan-Meier curves and comparisons
were made by using the log rank test. P < 0.05 was
considered statistically significant.

RESULTS

Characteristics of patients

A total of 96 consecutive patients underwent treatment for
malignant hilar bile duct tumors during 1995-2005. The
characteristics of patients entered into this study included
mean age of 67 * 8.6 years, 9.73 £ 7.1 mg/dL bilirubin,
599 + 277 U/L alkaline phosphatase L, 373 + 235 U/L
v-GT, and 9.17 + 2.75 G/L leucocytes. Of the 96 patients
at the time of their initial diagnosis, 10 were diagnosed
as Bismuth stage II, 35 as Bismuth stage I, and 51 as
Bismuth stage V. Patients with Bismuth stage [ were not
identified by endoscopic and percutanoeus procedures.
The characteristics of resected and non-resected
patients are given in Table 1. A characteristic radiological
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Figure 1 ERC/X-ray contrast of the bile duct system in a 57-year old patient with
hilar cholangiocarcinoma (Bismuth IV).
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Figure 2 Algorithm of treatment strategies.
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Of the 96 patients 20 were initially treated with surgery. 2
Two of these 20 patients had RO-resection with complete 5]
tumot removal, 18 had R1-resection. All the 18 R1- 0.2
resected patients had recurrent biliary obstruction, thus
requiring subsquent endoscopic (ERC) and/or PTBD. 0.0 —

Seventy-six out the 96 patients underwent only endoscopic
transpapillary (#» = 45) and/or percutaneous transhepatic
biliary drainage (# = 31). Figure 2 shows the algorithm
of treatment strategies in the resected and endoscopic
group. The overall mean survival was 359 £ 296 d in
the endoscopic group, 656 £ 299 d in the RO-resected
group, and 1114 £ 924 d in the Rl-resected group. Due
to the small number of resected patients and unbalanced
baseline characteristics, a direct comparison of survival
time between the endoscopic and resected groups was not
carried out.

Dependence on initial Bismuth stage for mean survival of
non-resected patients

We investigated the cotrelation of mean survival time
and Bismuth stage at the time of initial diagnosis in 76

www.wjgnet.com

0 500 1000 1500 2000 2500

Survival time in day

Figure 3 Kaplan-Meier estimate for survival depending on Bismuth stage at the
time of initial diagnosis in 76 (A) initial serum bilirubin levels (B), and endoscopic
procedure (ERC vs ERC/PTBD) (C) in 76 non resected patients.

patients with non-respectable hilar cholangiocarcinoma.
The mean survival time of patients with Bismuth stage I
(n=8), Il (= 28)and IV (» = 40) was 496 + 300 d, 441
1+ 385 d and 274 * 218 d, respectively. The Kaplan-Meier
estimate for survival depending on Bismuth stage is shown
in Figure 3A. The mean survival time of patients with
Bismuth stage II was not significantly higher than that of
patients with Bismuth stage Il (P = 0.707) or Bismuth [V
(P = 0.169). Patients with Bismuth stage Il also did not
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Figure 4 Mean survival depending on patients age in the non resected group (n =
76).

have a significantly longer survival time than patients with

Bismuth stage IV (P = 0.084).

Dependence on initial bilirubin levels for mean survival of
non-resected patients

The Kaplan-Meier estimate for mean survival depending
on serum bilirubin levels at the time of primary diagnosis
is shown in Figure 3B. The mean survival time of patients
with bilirubin levels < 10 mg/dL (» = 36) was 541 £
420 d, the mean survival of patients with bilirubin levels
> 10 mg/dL (» = 40) was 195 £ 141 d. Thus, in the
non-resected group, the mean survival time of patients
with initial bilirubin levels > 10 mg/dL was significantly
lower (P < 0.001) than that of patients with initial bilirubin
levels < 10 mg/dL.

Dependence on endoscopic procedure for mean survival
of non-resected patients

The type of endoscopic procedures had no significant
beneficial effect on the mean survival of non-resected
patient (Figure 3C). Forty-five patients only treated with
endoscopic transpapillary drainage (ERC) had a mean
survival time of 381 X 286 d, and 31 patients who were
additionally treated with PTBD had a mean survival time
of 368 + 312 d (P = 0.806).

Dependence on age for mean survival of non-resected
patients

Concerning the age of non-resected patients at the time
of primary diagnosis, the mean survival rate appeared
to decline with increasing age. The regression line in
the scatter plot (Figure 4) showed that life expectancy
measuted in days was reduced to about 50% between the
age of 50 and 80 years at the time of primary diagnosis.

DISCUSSION

Cholangiocarcinoma is the second most common primary
hepatic cancer. Although its overall incidence is low, it is
on the rise globallym. Risk factors for development of

cholangiocarcinoma are liver cirrhosis, primary sclerosing
cholangitis (PSC), chronic choledocholithiasis, liver
cirrhosis, bile duct adenoma, and other rare diseases such
as biliary papillomatosis, Caroli’s disease, choledochal
cyst and parasitic biliary infestation and chronic typhoid
1519 However, in the majority of patients
with cholangiocarcinoma etiology is unknown. In our
cohort only a minority showed risk factors including liver
cirrhosis or primary sclerosing cholangitis. Consequently,
it remains to be determined what other causes of tumor
development play a role in this disease, specially the role
of bacterial colonisation, e.g. Helicobacter species that
have been previously associated with cholangiocarcinoma
formation.

Most commonly, cholestasis occurs in later stages when
the bile duct is obstructed in the subhilar or hilar regions.
Surgical resection is a mainstay of treatment with curative
intent. However, previous reports indicate that not all
patients are able to undergo a surgical treatment and thus,
palliative options can be offered in a lot of cases' . In
line with these results, in the current retrospective analysis
tumour resection was performed only in 20/96 patients.
To some extent, surgical procedures have been restricted
since RO-resection is hard to achieve and preoperative
diagnostic procedure cannot accurately predict stages of
tumor extent and infiltration. In our study RO-resection
could be achieved in only 2/20 patients. Eighteen of
these 20 patients had no complete tumor removal and
undetwent additional endoscopic and/or percutaneous
transhepatic procedures. Of the 96 non-respectable
patients, 76 underwent endoscopic and/or percutaneous
treatment as the first-line therapy. It has to be mentioned
that the decision for surgery was biased in our study since
younger patients with lower bilirubin levels were chosen.
Nevertheless, our study supported the resection of the
tumours even more aggressively, which is consistent with
other reports™?!,

The current study focussed on the long-term outcome
of 76 patients with non-resected cholangiocarinoma.
Palliative treatment strategies including ERC and PTBD,
routinely performed in our hospital, had only few
complications and were safe and effective measures to
improve excretion of bile fluid. No difference was found
in the effectiveness between ERC and PTBD. However,
previous reports indicate that PTBD may be superior to
ERC".

Most important, we found that bilirubin levels at
initial diagnosis were a significant prognostic parameter.
Kaplan-Meier analysis revealed that bilirubin levels seemed
to correlate with the survival time. So far, no other reports
have shown this association as clear as in the current study,
and thus, this factor needs to be taken into account when
initial diagnose is made.

Other groups performed photodynamic therapy (PDT)
for bile duct cancer and have achieved survival time of 98
d in the control group treated with endoscopic stenting,
and 493 d in the group additionally treated with PDT¥.
Zoepf et al”” showed that patients not treated with PDT
could survive 7 mo, and those treated with PDT could
survive 21 mo. In the current study the mean survival

carrier state

www.wjgnet.com



1426  ISSN 1007-9327 CN 14-1219/R

World J Gastroenterol

March 7, 2007  Volume 13 Number 9

time of patients undergoing palliative endoscopic and/or
percutaneous drainage was 359 d. Ortner e# al” showed
that the control group has a significant shorter survival
time, which is comparable to our results. This may be
explained by the lack of adequate bilirubin drop after
endoscopic procedures in the control group.

In conclusion, bilirubin level is a significant prognostic
factor for the survival of patients. Endoscopic and/or
percutaneous biliary drainge represents the mainstream of
palliative treatment for patients with non-resectable hilar
cholangiocarcinoma. Although newer treatment modalities
such as PDT can improve the expectancy of life, the
overall survival is still unsatisfactory. Thus, additional
diagnostic and therapeutic strategies should be evaluated.
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