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Abstract
AIM: To perform a clinical evaluation of the surgical procedures of 
extrahepatic bile duct cancer and their influence on prognosis.

METHODS: A total of 55 patients with pathologically and clinically 
verified extrahepatic bile duct cancer treated in our department 
between January 1984 and December 1993 were analyzed retrospec-
tively. Clinical courses, with respect to the surgical procedures, 
investigated by follow-up and the survival period was assessed.

RESULTS: Among the 55 patients, 24 received surgery that involved 
the upper third of extrahepatic biliary tract, 12 involving the middle 
third, and 19 involving the lower third. The diagnosis of bile duct 
cancer was confirmed histopathologically in 42 of the patients, 
with a clear predominance of adenocarcinoma (97.6%). Eleven 
(26.2%) of the patients received curative resection, 30 received 
palliative procedures (i.e.  biliary-enteric bypass (n  = 14) and external 
drainage (n  = 16)), 6 received permanent percutaneous transhepatic 
cholangio-drainage (PTCD) alone, and 8 received exploratory 
laparotomy only or conservative treatment. Forty-eight patients 
(87.3%) were followed-up. The overall mean survival period was 10.8 
± 9.7 mo (¯x ± s); patients with curative resection had the longest 
survival period (21.4 ± 16.7 mo, P  < 0.01) and highest survival rate 
(P  < 0.05). A significant survival difference was observed for patients 
with biliary-enteric anastomosis as compared with those who had 
external drainage, etc.  (P  < 0.05), but there was no significant 
difference in survival period between patients who had preoperative 
PTCD (n  = 23) and those who did not (n  = 26) (P  < 0.05).

CONCLUSION: Curative resection is the treatment of choice for 
suitable patients with extrahepatic bile duct cancer; biliary-enteric 
anastomosis is preferable for those with unresectable tumor in order 
to improve prognosis and quality of life.
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INTRODUCTION
Despite the widespread application of new imaging techniques in 
diagnosis of bile duct cancer, the prognosis remains discouraging[1-3]. 
As a result of difficult early-detection and the low resectability rate 
of such tumors, only a few reports are available on the relationship 
between the surgical procedures and the prognosis of extrahepatic 
bile duct cancer. This study made an effort to evaluate the influence 
of various surgical procedures on survival and prognosis of patients 
with extrahepatic bile duct cancer by retrospective analysis in order 
to identify the best choice of management of the disease.

MATERIALS AND METHODS
A total of 55 consecutive patients with extrahepatic bile duct cancer 
were surgically treated between January 1984 and December 1993. 
This group included 30 men and 25 women, with a mean age of 
65.0 years (range: 39.2-85.0 years). Taking into account the gen-
eral condition of the patients and stage of the disease, we grouped 
the 55 cases according to the subsequent treatment, as follows: 
(1) curative resection, (2) biliary-enteric anastomosis, (3) opera-
tional external drainage, (4) permanent percutaneous transhepatic 
cholangio-drainage (PTCD), and (5) exploratory laparotomy only or 
conservative treatment. All patients were followed up routinely.

Statistical analysis
All the statistical analyses were made by Student's t-test and 
Student-Newman-Keuls test for comparison between the groups. 
Survival curves were constructed by the Kaplan-Meier method[4] and 
were compared by the log-rank test[5]. P < 0.05 was considered to 
be of statistical significance.

RESULTS
Diagnosis
Among the 55 patients, diagnosis of extrahepatic bile duct cancer 
was confirmed histopathologically in 42, with a clear predominance 
of adenocarcinoma (97.6%), including 24 infiltrative type, 6 nodular 
type and 11 papillary type. The other 13 patients were diagnosed 
clinically by imaging procedures such as ultrasonography, PTC, ERCP 
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Table 3  Mean survival period with or without percutaneous transhepatic 
cholangio-drainage prior to operation

Table 1  Tumor sites and surgical procedures in 42 patients with extrahepatic bile duct cancer
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or CT. Of these, 24 (43.6%) involved the upper third of extrahepatic 
biliary tract, 12 (21.8%) the middle third, and 19 (34.6%) the lower 
third, according to Longmire's classification[6].

Treatment
In group 1, 11 patients underwent curative resection, including 
left hemihepatectomy and biliary-enteric anastomosis (n = 2), 
resection of tumors with biliary-enteric anastomosis (n = 3), and 
Whipple's procedure (n = 6). The overall curative resection rate was 
26.2%, of which the lower third cholangiocarcinoma had the high-
est resective rate (42.9%) and the upper third tumor had the lowest 
resective rate (11.8%). In group 2, 30 patients with unresectable 
tumors underwent palliative procedures (accounting for 54.6% of all 
patients and with 71.4% receiving surgical exploration), including 
biliary-enteric bypass (n = 14; i.e. Roux-en-Y cholangiojejunostomy 
(n = 9), cholangio-duodenostomy (n = 1), choledochojejuno-intu-
bation internal drainage (n = 1), cholecystojejunostomy (n = 2) and 
cholecystoduodenostomy (n = 1)) and biliary external drainage by 
operative stent insertion (n = 16; i.e. extrahepatic (n = 6) or intra-
hepatic biliary T-tube intubation (n = 7), and hepatobiliary U-tube 
intubation (n = 3)). In group 3, 29 patients underwent PTCD, 
including preoperative PTCD (n = 23) and permanent PTCD alone (n 
= 6). In group 4, 1 patient underwent exploratory laparotomy only. 
In group 5, 7 patients received conservative treatment (Table 1).

Follow-up study
The range of follow-up was 1-62 mo. Seven patients were lost to 
follow-up. Five patients are still alive and disease-free. Forty-eight 
(87.3%) patients have data that are evaluable. The overall mean sur-
vival period was 10.8 ± 9.7 mo (range: 8 d to 5.2 years). The 1/2-, 
1-, 2-, 3- and 5-year survival rates were 68.8%, 39.6%, 20.8%, 
6.3% and 2.1%, respectively. Long-term survival following various 
treatment procedures is shown in Table 2 and Figure 1. Patients with 
curative resection had the longest mean survival period (21.4 ± 16.7 
mo, P < 0.01) as well as the highest rate (P < 0.05). Biliary-enteric 
anastomosis gave better outcome and longer survival period than 
operative stent insertion, etc. (P < 0.05). There was no significant 
difference in the mean survival period and the survival rate between 
patients with operative stent insertion and permanent PTCD, conser-
vative treatment or exploratory laparotomy only (P > 0.05).

The mean survival period of patients with preoperative PTCD 

(n = 23) was 12.5 ± 6.6 mo in contrast to those (n = 19) without 
which had a period of 15.2 ± 13.4 mo (Table 3). There was no sig-
nificant difference between the two groups (P > 0.05).

DISCUSSION
Prognosis and resectability rate
Despite great advances having been made for diagnostic techniques 
and surgical procedures in hepatobiliary surgery, patients with extra-
hepatic bile duct cancer, and in particular hepatic hilar cancer, still 
have a poor prognosis, with less than 5%-30% surviving 5 years. 
The vast majority of patients died in the first year[1-3]. The cancer 
is frequently infiltrative and sclerotic in nature, tending to involve 
the hilum of the liver. As a consequence, resectability rates under 
20% are common[1]. A national clinical survey in China determined 
the overall resectable rate of extrahepatic bile duct cancer to be 
11.1%-33.3%, with 10.4% for carcinoma of the upper third of the 
extrahepatic bile duct[7]. However, it had also been reported that the 
resectable rate of carcinoma of the upper third might reach 50%[8-10]. 

Our data showed that the overall resectable rate of extrahe-
patic bile duct cancer was 26.2%, with 11.8% for carcinoma of the 
upper third. This finding should be ascribed to the late diagnosis 
and advanced lesions in our case series; fifty-four (98.2%) of these 
patients developed icterus at 1-6 mo prior to the operation, and 
52.7% had weight loss and 32.7% developed ascites. In addition, 
lymph node metastasis (42.2%) and hepatic metastasis (25.5%) 
were present during laparotomy. Therefore, early diagnosis and 
operation are essential.

Prognosis and treatment procedures
Among therapeutic modalities, resection remains the best choice 
of treatment of these tumors[1-4,8-13]. In this case series, 42 patients 
received surgical exploratory operation, of whom 11 underwent 
curative resection and 30 underwent palliative procedures, with 
6 receiving permanent PTCD alone and 7 receiving conservative 
medical treatment. The overall mean survival period of all patients 
was 10.8 ± 9.7 mo. Curative resection gave the best chance of pro-
longed survival and the highest survival rate, as shown in Table 2 
and Figure 1. The results are consistent with the above-mentioned 
reports in the literature. 

Patients with curative resection had better general condition, 
as well as being treated at an earlier stage. However, because the 
lesion has access to the hepatic artery and portal vein, as well as 
frequent liver invasion, curative resection is not possible and the 
surgeon is faced with choosing the most appropriate form of pal-
liation[1,14]. Our data indicated that biliary-enteric anastomosis gave 

Table 2  Mean survival period of the total 55 patients with extrahepatic bile 
duct cancer according to treatment

Tumor site n Curative resection, n  (%) Palliative procedures, n (%) Laparotomy 

Biliary-enteric bypass Stent insertion
Upper third 17   2 (11.8)   5 10 (88.2) -
Middle third 11   3 (27.3)   3   4 (63.6) 1
Lower third 14   6 (42.9)   6   2 (57.1) -
Total 42 11 (26.2) 14 16 (71.4) 1

Group Treatment n Mean survival period (¯x ± s, mo)

1 tumor curative resection 11   21.4 ± 16.7b

2 biliary-enteric bypass 14 12.2 ± 6.8a

3 operative stent insertion 16 7.4 ± 3.4
4 permanent  PTCD 6 4.3 ± 1.5
5 conservative treatment or exploratory 

laparotomy only
8 2.3 ± 1.8

Preoperative PTCD n Mean survival period (mean ± SD, mo)

Yes 23 12.5 ± 6.6
No 19   15.2 ± 13.4

bP < 0.01 vs groups 2-5; aP < 0.05 vs groups 3-5. PTCD: Percutaneous transhepatic 
cholangio-drainage.

P > 0.05. PTCD: Percutaneous transhepatic cholangio-drainage.

Figure 1  Kaplan-Meier survival curves for 55 patients with extrahepatic bile duct cancer. aP 
< 0.05 for curative resection vs biliary-enteric bypass. bP < 0.01 for curative resection vs operative 
stent insertion, curative resection vs permanent PTCD alone, conservative treatment or exploratory 
laparotomy only. PTCD: Percutaneous transhepatic cholangio-drainage.
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longer survival period than operative stent insertion and permanent 
PTCD, etc. (Table 2). Biliary-enteric anastomosis has a low operative 
mortality rate, and less post-operative complications, such as chol-
angitis, which improves quality of life. Besides, there was no signifi-
cant difference in survival period and survival rate between patients 
with permanent PTCD alone and conservative medical treatment or 
exploratory laparotomy only (P > 0.05).

PREOPERATIVE PTCD
There is considerable debate as to whether preoperative PTCD 
diminishes postoperative morbidity and reduces the operative mor-
tality rate in patients who submit to surgery for obstructive jaun-
dice. Several early reports showed that decompression and external 
drainage of the biliary tract can reduce the serum bilirubin level and 
improve operative morbidity and mortality[15,16]. However, prospec-
tive randomized controlled clinical trials from McPherson et al[17], Pitt  
et al[18] showed negative results. 

In the current study, there was no statistically significant differ-
ence found for survival period of patients with and without preopera-
tive PTCD (P > 0.05), which is consistent with the above-mentioned 
reports. Huang did not emphasize on this aspect[8]. The reasons 
were: (1) PTCD might be complicated with biliary infection result-
ing in loss of chance for radical operation; (2) septal occlusion may 
develop and impede successful drainage; (3) a decrease in serum 
bilirubin will not restore hepatocyte function; and (4) many PTCD-
related complications are possible, such as bile leakage, loss of elec-
trolytes, bile peritonitis, intra-abdominal bleeding, pain and catheter 
dislodgement[8]. Therefore, we consider that PTCD prior to surgery 
should be performed with caution.
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