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Abstract
AIM: To study the factors that may affect survival of 
cholangiocarcinoma in Lebanon. 
METHODS: A retrospective review of the medical 
records of 55 patients diagnosed with cholangio-
carcinoma at the American University of Beirut 
between 1990 and 2005 was conducted. Univariate and 
multivariate analyses were performed to determine the 
impact of surgery, chemotherapy, body mass index, 
bilirubin level and other factors on survival.
RESULTS: The median survival of all patients was 
8.57 mo (0.03-105.2). Univariate analysis showed 
that low bilirubin level (< 10 mg/dL), radical surgery 
and chemotherapy administration were significantly 
associated with better survival (P  = 0.012, 0.038 and 
0.038, respectively). In subgroup analysis on patients 
who had no surgery, chemotherapy administration 
prolonged median survival significantly (17.0 mo vs  
3.5 mo, P  = 0.001). Multivariate analysis identified 

only low bilirubin level < 10 mg/dL and chemotherapy 
administration as independent predictors associated 
with better survival (P  < 0.05).
CONCLUSION: Our data show that palliative and 
postoperative chemotherapy as well as a bilirubin level 
< 10 mg/dL are independent predictors of a significant 
increase in survival in patients with cholangiocarcinoma.

© 2008 The WJG Press. All rights reserved.
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INTRODUCTION
Cholangiocarcinoma is a rare and highly fatal neoplasm 
that arises from biliary epithelium. It constitutes approx-
imately 2% of  all reported cancer[1], and accounts for 
about 3 percent of  all gastrointestinal malignancies[2]. Up 
to date, radical surgery remains the optimal therapy for 
cholangiocarcinoma offering a potential for cure[1,3,4]. In 
surgical patients with negative margins, five-year survival 
rates approach 20%-35% as compared to zero in those 
with positive margins[5]. However, most patients pres-
ent with advanced disease precluding surgery[6-8]. Overall 
prognosis in these patients is poor and survival is limited 
to a few months[9]. Thus, it is crucial to identify factors 
that would improve survival in such patients.

The role of  chemotherapy in cholangiocarcinoma 
is yet to be determined, with conflicting data regarding 
its effect on survival. This is due to lack of  randomized 
clinical trials, and absence of  a standard chemotherapeutic 
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regimen[10]. While some authors believe that chemotherapy 
prolongs survival in cholangiocarcinoma[11,12], others deny 
this survival benefit[13-15].

The impact of  excess body weight on survival in 
patients with different cancers is variable. While it is 
associated with improved survival in patients with 
cancers of  the gastric cardia[16], less aggressive disease 
in renal cell cancers[17], and lower malignant potential in 
ovarian tumors[18], it was found to increase mortality in 
early stage breast cancers[19], cancer of  the esophagus, 
colon and rectum, liver, gallbladder, pancreas, and 
kidney[20]. However, the relationship of  increased body 
mass index (BMI) and survival in cholangiocarcinoma 
has not been thoroughly investigated.

Many factors are well known to increase the risk of  
cholangiocarcinoma; these include age, primary scleros-
ing cholangitis (PSC), hepatolithiasis, and liver flukes[6].

Several studies have provided evidence that excess 
body weight and obesity increase the risk of  overall 
cancers. In a study by Lee et al, overweight people had a 
one and a half  times increased risk of  cancer compared 
to those with normal weight in both sexes[21]. Similarly, 
obese people had a 33% increase in overall cancer 
incidence[22]. In cancers of  the biliary tract, cancer of  the 
gall bladder was linked previously with increased BMI 
in women[23,24]; whether increased BMI is a risk factor 
for cholangiocarcinoma is not known yet. In our study, 
the effect of  increased BMI was given special emphasis 
to investigate its role as a risk factor and as a prognostic 
indicator.

In this study, we sought to determine the clinico-
pathologic characteristics of  patients with cholangio-
carcinoma. We also tried to identify the determinants 
of  prognosis and survival in those patients with special 
emphasis on the role of  surgery, chemotherapy and BMI.

MATERIALS AND METHODS
Patients diagnosed with cholangiocarcinoma at the 
American University of  Beirut-Medical Center during 
the 15 year period between 1990 and 2005 were identi-
fied. Patients’ demographics, clinical data, radiological 
and histopathologic findings, surgical intervention, che-
motherapy administration, and survival data were ob-
tained retrospectively from hospital medical charts and 
by contacting patients or their family members. All histo-
pathology slides and radiographic studies were reevaluat-
ed by a pathologist and a radiologist to obtain data about 
tumor location, grade, stage, lymphatic spread, vascular 
invasion and metastasis.

Tumors were classified as intrahepatic if  originating 
from intrahepatic ductules (proximal to the bifurcation 
of  the right and left hepatic ducts), and extrahepatic if  
perihilar (involving the confluence of  the right and left 
bile ducts) or distal (if  originating distal to the conflu-
ence of  hepatic ducts).

AJCC 2003 criteria were used for TNM staging of  
the tumor[25].

The impact of  high bilirubin level at presentation, 
tumor location, size, grade, metastasis, presence of   

vascular or perineural invasion, positive surgical margins, 
type of  treatment including palliative stenting, surgery 
and chemotherapy on survival was examined.

Parameters examined as possible risk factors for 
cholangiocarcinoma were age, gender, diabetes, BMI, 
history of  cholelithaisis, Hepatitis B and C infection, 
smoking, alcohol consumption, presence of  cirrhosis, 
inflammatory bowel disease (IBD), PSC, and parasitic 
infestations.

To determine if  increasing BMI is a risk factor for 
cholangiocarcinoma, patients were compared to con-
trols of  the same age groups that were selected from a 
large study about obesity in the Lebanese population[26].  
According to WHO standards[27], subjects were catego-
rized according to their body mass index (normal: < 25, 
overweight: 25-30, and obese: ≥ 30 kg/m2).

All data was coded and entered using SPSS 14.0 
computer program. The Kaplan-Meier method was used 
to estimate survival which was measured from time of  
presentation to AUB-MC to the date of  death or date 
of  last follow up. Differences in survival between sub-
groups were compared using the log-rank test. Univari-
ate analysis was performed using the chi-squared testing. 
Multivariate analysis was performed with the Cox pro-
portional hazards model. A P-value of  less than 0.05 was 
considered statistically significant.

RESULTS
Demographics and clinical data
During the 15-year period, a total of  55 patients diag-
nosed with cholangiocarcinoma were studied. The de-
mographic and clinical data of  all patients are listed in 
Table 1. There were 34 males (60.7%) and 22 (39.3%) 
females. The mean age for all patients was 62.6 ± 13.0 
years and ranged from 28 years to 91 years. Seventeen 
patients were older than 70 years (11 females and 8 
males). In males, the incidence of  the tumor was highest 
in the age group of  50-59 years, while in females it was 
in the older than 70 years age group.

The most common presenting symptoms were jaun-
dice (72.7%), dark urine (61.8%), weight loss (43.6%), 
abdominal pain (43.6%), pruritus (36.4%), and fever (10.9 
%).

Risk factors
None of  the patients had primary sclerosing cholangitis 
or any evidence of  parasitic infestation on histological 
examination. One patient had inflammatory bowel disease 
(1.8%). One patient had a history of  hepatitis B infection 
and two had liver cirrhosis of  unknown etiology (3.6%). 
Ten patients had a history of  cholecystectomy (17.8%) 
and 17 had a history of  cholelithiasis (30.9%). Fifteen pa-
tients had a history of  diabetes mellitus (25.5%) and one 
third (33%) were obese (BMI ≥ 30 kg/m2). One patient 
had a family history of  cholangiocarcinoma (1.8%).

Microscopic and macroscopic appearance
Tissue diagnosis was obtained on 30 patients (54.5%). 
Histopathologic findings are listed in Table 2. Tumors 
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larger than 3 cm, as measured in resected specimens and 
by radiology, comprised 34.5%, compared to 23.6% for 
those less than 3 cm. The most common morphological 
type was intraductal growing (n = 34, 61.8%) followed 
by mass forming (n = 21, 38%). Mass forming morphol-
ogy was present in 63% and 35% of  intrahepatic and 
extrahepatic tumors, respectively, with periductal infil-
trating morphology comprising the rest of  the patients.

Tumor grade was available on 27 patients. They were 
mostly moderately (55.6%) and poorly differentiated 
(29.6%). Vascular involvement on histology was evident 
in 12 patients (21.8%), while perineural invasion was 
found in 10 patients (18.2%).

Tumors presented at stage Ⅳ in 49 out of  55 patients 
(89%).

Distribution of  tumor could be obtained on 48 pa-
tients (Table 2). Thirty-seven tumors (67.2%) were extra-
hepatic versus 11 intrahepatic (20%).

Of  the extrahepatic tumors, 19 were distal (34.5%) 
and 18 were perihilar (32.7%). Nineteen patients had 
metastatic disease. The most common sites of  metasta-
ses were the liver (25.4%, n = 14/55), followed by the 
peritoneum (10.9%, n = 6/55). Two patients had lymph 
node metastasis. One patient had brain metastasis and 
another had bone metastasis.

Treatment
The resection rate of  the tumor was low (21/55, 31.8%). 

Rate of  radical operation was only 11% (6/55). Extra-
hepatic tumors were more resectable (n = 13, 23.6%) as 
compared to intrahepatic tumors (n = 6, 10.9%). In 2 
surgical patients, location of  tumor could not be ascer-
tained.

Of  the twenty one patients who underwent surgery: 6 
had Whipple procedure, 6 hepatic resection, and 9 enbloc 
resection of  bile ducts and gall bladder. Two patients had 
positive lymph nodes. Surgical margins were positive in 7 
patients (n = 7/21, 33%). Thirty-four patients had unre-
sectable disease because of  gross vascular involvement, 
locally advanced disease, or peritoneal metastasis discov-
ered by imaging or during surgical exploration.

Twenty-four patients underwent palliative stenting, 9 
had endoscopic stenting (37.5%), 14 had percutaneous 
radiological stenting (58.3%), and only one patient un-
derwent surgical stenting (4.2%).

Fourteen patients received chemotherapy in the form 
of  postoperative chemotherapy (n = 6) or as palliative 
in the setting of  non-resectable disease (n = 8). Che-
motherapy regimens consisted of  gemcitabine or 5-Fu. 
Gemcitabine was given mainly as a single agent. As part 
of  combination therapy, it was co-administered with 
other drugs such as oxaliplatin, 5-Fu, or CPT-11. 5-Fu 
was given as part of  combination therapy at all times. 

Factors influencing survival in cholangiocarcinoma
The median survival for all patients was 8.57 mo 
(0.03-105.2), with 1-year, 3-year and 5-year survival rates 
of  10.8%, 5.4%, and 5.4%, respectively.

The longest survival time among all patients was 103 
mo.

Multiple clinical, tumor-related and treatment param-
eters were evaluated by univariate analysis to determine 
their impact on survival in cholangiocarcinoma (Table 3). 

Number of patients (%)

Age (mean ± SD) 62.6 ± 13
Range (yr) 28-91 61/39
Male/Female 34/22
Diabetes (Yes/No) 14/41 25/75
BMI (kg/m2)
   < 25 18 35
   25-30 16 31
   ≥ 30 18 35
Not available   3
History of cholelithiasis (Yes /No) 17/38 31/69
Clinical manifestations
   Jaundice 40 72.7
   Dark urine 34 61.8
   Weight loss 24 43.6 
   Abdominal pain 24 43.6
Total bilirubin
   < 10 mg/dL 27 49
   ≥ 10 mg/dL 17 31
   Missing 11 20
AJCC staging
   Ⅰ   1
   Ⅱ   1
   Ⅲ   0
   Ⅳ 49 89
   Missing   4
Surgery
   Yes 21 38
   No 34 62
Adjuvant chemotherapy
   Yes 14 25
   No 41 75

Table 1  Demographic and clinical data of 55 patients with 
cholangiocarcinoma

Table 2  Tumor location, size, grade, nodal and margin status   
and relation to survival in patients with cholangiocarcinoma

n Median survival (95% CI) P
Location
   Intrahepatic 10     6.23 (0.76-11.7) 0.68
   Perihilar 18   11.47 (6.73-16.2)
   Distal 21     9.17 (0.52-17.8)
   Not available   6
Size
   < 3 cm 19 3.47 (1.9-5.0) 0.31
   ≥ 3 cm 13          11 (4.13-17.87)
   Not available 23 13
Grade
   Poor   4 16.96 (8.9-25.0) 0.31
   Moderate 15        11 (2.77-19.2)
   Well   8                 13 (0-31)
   Missing 28
Margin status
   Positive   7       9.9 (4.6-15.19) 0.90
   Negative 14   14.3 (5.5-23.1)
Vascular invasion
   Yes   7      22 (4.9-39.2)  0.78
   No 14       10.2 (4.04-16.42)
Perineural involvement
   Yes 10   6.2 (4.9-7.5) 0.66
   No 13      11 (5.8-16.2)
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Parameters that did not influence survival were age, gen-
der, diabetes, history of  cholelithiasis, type of  operation, 
resection margin status, presence of  metastasis, and stent-
ing. Tumor size, grade, location, vascular and perineural 
invasion also did not impact survival (Table 2). Increasing 
BMI was associated with a non-significant decrease in  
survival.

On univariate analysis, parameters that did influence 
survival included bilirubin level less than 10 mg/dL at 
presentation, surgical resection, and chemotherapy ad-
ministration (Table 3). Since 49 out of  55 patients were 
stage Ⅳ, only these patients were included in Kaplan 
Meier survival (Figure 1) and multivariate analysis. Using 
Cox regression, a multivariate analysis was performed 
and only two were identified as independent predictors 
of  increased survival: bilirubin level less than 10 mg/dL  
(F igure 1A) and chemotherapy adminis t ra t ion  
(Figure 1B). Compared to patients with bilirubin levels 
less than 10 mg/dL, patients with higher bilirubin lev-
els had a more than 2-fold increase in death risk from 
cholangiocarcinoma (P < 0.05). Although the risk of  
dying was less in patients who underwent surgery, results 
did not attain statistical significance. On the contrary, 
patients who received chemotherapy had better survival  
(P < 0.05, Table 4). 

DISCUSSION

This is the first report of  cholangiocarcinoma from 
Lebanon, a small country in the Middle East, with a 
population of  3.4 million people. Our study shows 
the positive impact of  surgery, chemotherapy, and low 
bilirubin level on survival in patients with advanced 
cholangiocarcinoma.

In previous studies, variables such as low preoperative 
bilirubin[4,14,28,29], radical resection[28,29], negative resection 
margin[11,30] and well-differentiated tumor histology[1,31] 

Table 3  Association between clinical variables and survival in 
patients with cholangiocarcinoma

Variable (n ) Median survival (mo) P  (Univariate)
Age
   < 50 (11) 10.23 (1.87-18.6) 0.410
   ≥ 50 (44) 9.17 (3.9-14.4)
Gender
   Male (33)  9.17 (3.8-14.5) 0.386
   Female (22)    9.9 (0.4-19.4)
Bilirubin
   < 10 (27)    9.9 (3.1-16.7) 0.012
   ≥ 10 (17)          2.87 (1.2-4.5)
BMI
   < 25 (18)  13.0 (8.5-17.6) 0.412
   25-30 (16)    7.0 (3.2-10.8)
   ≥ 30 (18)  4.0 (0.5-7.6)
Surgery
   Yes (21)    10.23 (4.82-15.64) 0.038
   No (34)    8.7 (1.8-15.6)
Type of surgery
   Whipple (6)  16.6 (0.0-39.4) 0.988
   Hepatic lobectomy (6)  10.2 (3.9-16.6)
   Bile duct excision (9)  14.3 (8.5-20.1) 
Metastasis
   Yes (19)    7.07 (0.0-15.83) 0.256
   No (36)      9.09 (6.05-13.75)
Stenting
   Yes (24)        9.9 (0.45-19.35) 0.930
   No (32)  9.16 (4.6-13.7)
Chemotherapy
   Yes (14)  16.96 (11.5-22.4) 0.038
   No (41) 6.2 (0-12.9)
Chemotherapy in unresected patients
   Yes (8)           17 (12.76-21.18) 0.001
   No (25)    3.5 (1.12-5.8)

Median survival (95% CI)
   Yes: 10 [4.3-15.7]
   No: 3.6 [0.-10.2]
   P -value: 0.03
HR (95% CI): 2 [1.0-3.9]

Surgery

Su
rv

iv
al

0          20         40         60         80        100       120

1.0

0.8

0.6

0.4

0.2

0.0

Follow up (mo)

No

Yes

Total billirubin level

Su
rv

iv
al

0                20               40               60              80

1.0

0.8

0.6

0.4

0.2

0.0

Follow up (mo)

Median survival (95% CI)
   < 10: 11 [6.6-15.4]
   ≥ 10: 2 [0.5-3.5]
   P -value: 0.01
HR (95% CI): 2.3 [1.1-4.6]

≥ 10

< 10

Median survival (95% CI)
   Yes: 16 [11.0-21.0]
   No: 8 [1.6-14.4]
   P -value: 0.03
HR (95% CI): 2.2 [1.0-4.6]

Chemotherapy

Su
rv

iv
al

0          20         40         60         80        100       120

1.0

0.8

0.6

0.4

0.2

0.0

Follow up (mo)

No

Yes

C

B

A

Figure 1  A: Bilirubin level ≥ 10 mg/dL at presentation was associated 
with decreased survival as compared to lower levels; B: Chemotherapy 
administration prolonged survival in cholangiocarcinoma patients; C: Surgery 
added survival benefit in patients with cholangiocarcinoma.
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were found to be predictors of  improved outcome. On 
the other hand, less-differentiated histology[32], perineural 
involvement, positive surgical margins, vascular 
or lymphatic invasion were associated with worse 
prognosis[30,32-37].

The findings of  our study emphasize the importance 
of  increased bilirubin level upon presentation as an 
independent predictor of  decreased survival in cholangio-
carcinoma. Due to the small number of  patients, we 
could not confirm the impact of  the previously proposed 
variables on survival.

Radical surgery is considered as the most effective 
therapy for cholangiocarcinoma[5]. Only 20% of  patients 
present with resectable disease[1]; yet surgery remains the 
only potential chance of  cure. Without surgery, cholan-
giocarcinoma is a rapidly fatal disease with 5-year sur-
vival rates of  less than 5%[9], while in curative resections 
5-year survival approaches 20%-35% with negative sur-
gical margins[5]. In our findings, we could not document 
an improved survival after surgical resection which can 
be explained by the advanced stage at which all patients 
presented and the small number of  the study group.

The significance of  chemotherapy in cholangiocar-
cinoma is still not clear especially with the low response 
rates[5], disappointing efficacy results and lack of  a supe-
rior standard chemotherapeutic regimen[7,38]. Conflicting 
data exist regarding the role of  chemotherapy in cholan-
giocarcinoma. Some studies suggest that chemotherapy, 
whether given in a setting of  non-resectable disease or 
postoperatively, has little or no impact on the course 
of  the disease or on survival outcome[13-15,29,39-41] and is 
therefore considered palliative more than curative[42]. 
Other studies report survival benefit from chemothera-
py[11,12,43]. Recently, a pooled analysis of  all clinical trials 
from 1985 to 2007 concluded that the combination of  
gemcitabine with oxaliplatin or cisplatin may improve 
survival in cholangiocarcinoma[10].

Our study adds further evidence to the previously 
published reports showing that chemotherapy improves 
survival in cholangiocarcinoma. We found that chemo-
therapy markedly improves survival in patients with either  
resected or unresected cholangiocarcinoma (17.0 mo  
vs 6.0 mo; P < 0.01). Additionally, chemotherapy pro-
longed survival significantly in patients with unresectable 
tumors (17.0 mo vs 3.5 mo; P = 0.001). Thus, in patients 
with advanced cholangiocarcinoma who are not surgical 

candidates, Gemcitabine and/or 5-Fu based chemother-
apy might offer a survival advantage.

Our results also show a non-significant decrease in 
survival with increasing BMI. The median survival for 
patients with BMI < 25 was 17.0 mo (8.5-17.6), 7.0 mo 
(3.2-10.8) for patients with BMI 25-29.99, and 4 mo 
(0.5-7.6) for patients with BMI ≥ 30 (P = 0.412). The 
fact that these results did not attain statistical signifi-
cance may be attributed to the small sample size. Further 
prospective studies are needed to determine the effect 
of  increased body mass index on prognosis in cholan-
giocarcinoma.

In line with other reports, cholangiocarcinoma in 
Lebanon affected older patients[44,45] and more males 
than females[44-46], except in the above 70-year-old group 
where females were more commonly affected. However, 
the mean age of  our patients was higher than that of  
patients in the USA[47]. The clinical symptoms and signs 
observed in Lebanese patients with cholangiocarcinoma 
were mostly of  biliary obstruction and abdominal pain, 
as was previously reported[28].

Most of  the tumors in our study were dista l 
extrahepatic lesions, whereas perihilar lesions are the 
most common type usually reported[5,6,48]. A moderate 
degree of  differentiation was noted in the majority 
of  tumors in our patients, while well-differentiated 
histology is more commonly reported[5,6].

Similar to other reports[4], this series did not identify 
any risk factors associated with cholangiocarcinoma, 
which is different from reports of  biliary tract cancers 
elsewhere. In Asian countries, well-established risk 
factors are hepatolithiasis and liver fluke infestations[49], 
while in western countries hepatitis B and C infection, 
HIV, cirrhosis, diabetes, alcohol consumption, and IBD 
were recently implicated as potential risk factors for 
cholangiocarcinoma[44,47,50].

Our patients might have had some of  the known risk 
factors for cholangiocarcinoma that might have been 
missed at the time of  patient presentation. Therefore, 
absence of  those risk factors can not be ascertained due 
to the retrospective design of  our study.

The prevalence of  diabetes in our patients was 33% 
with the highest incidence being observed in patients 
over the age of  65, which was very close to the 29% 
prevalence rate of  diabetes in the general Lebanese pop-
ulation older than 65 years[51]. Therefore, diabetes can 
not be considered a risk factor for cholangiocarcinoma 
in our population, unlike other populations where diabe-
tes increased the risk 2-3 folds[44,50,52].

Cholelithiasis was present in 30% of  our patients. 
Prevalence of  cholelithaisis in cholangiocarcinoma pa-
tients was previously reported to fall in the 30% to 48% 
range[53]. It was described as a risk factor for cholangiocar-
cinoma in a number of  studies[50,53,54]. However, a defini-
tive cause-effect relationship has not been established yet.

Few reports addressed the association between BMI 
and bile duct cancer; Samonic et al showed that obese 
black men are at a significant risk of  extrahepatic bile 
duct cancers[55]. On the other hand, Welzel et al showed 

Hazard’s ratio 95% CI P
Bilirubin
   < 10 1 1.13-0.52 0.023
   ≥ 10 2.421
Surgery
   No 1 0.27-1.38 0.238
   Yes 0.611
Chemotherapy
   No 1 0.16-0.92 0.038
   Yes 0.383

Table 4  Multivariate analysis of prognostic factors in patients 
with advanced cholangiocarcinoma
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that obesity was not a risk factor for intrahepatic cholan-
giocarcinoma[50]. Others suggested that increased body 
mass index was associated only with cancer of  the extra-
hepatic duct[54]. Furthermore, in a large Korean cohort, a 
significant positive linear relationship was found between 
increasing BMI and risk of  cholangiocarcinoma[56]. The 
risk of  cholangiocarcinoma increased approximately 1.6 
folds in patients with BMI > 30 kg/m2[56]. In our study, 
68% of  all patients with cholangiocarcinoma had excess 
BMI (median BMI was 26.9 kg/m2). In the Lebanese 
adult population, 53% are overweight (BMI ≥ 25), 17% 
are obese (BMI ≥ 30) and the mean BMI is estimated to 
be 25.9 kg/m2[26], which is comparable to the mean BMI 
of  our study group.

There are several limitations in our study. The first 
is the small sample size, which is due to the rarity of  the 
disease under investigation. Second, the study represents 
cases seen at a single tertiary care center, which may 
limit its utility in patients with cholangiocarcinoma in 
general. Third, our study is limited by its retrospective 
design; a key limitation resulting from such a design 
is the missing data, which may result in fewer patients 
included in multivariable models, generally increasing 
the risk for both type one and type two errors. Fourth, 
our study is non-randomized and lacks a control group. 
Despite the limitations of  retrospective studies, absence 
of  prospective and controlled data in the current literature 
makes the results of  our study of  more interest.

In conclusion, bilirubin levels less than 10 mg/dL at 
presentation and chemotherapy administration both in 
advanced disease and in postoperative adjuvant settings 
are associated with better prognosis and prolonged 
survival in patients with cholangiocarcinoma. None 
of  the well-established or the potential risk factors for 
cholangiocarcinoma could be identified in the Lebanese 
population due to the above mentioned limitations. High 
body mass index was not found to be a risk factor for 
cholangiocarcinoma; however, increments were associated 
with a trend towards a decrease in median survival.

 COMMENTS
Background
Cholangiocarcinoma is an infrequent malignancy that involves the biliary 
epithelium. It has a poor prognosis with a survival less than 5% at five years. 
Radical surgery is the only potentially curative treatment modality, while the 
impact of chemotherapy on survival remains controversial. Due to small number 
of patients, determinants of prognosis in cholangiocarcinoma are not well 
characterized.
Research frontiers
A retrospective review of the medical records of 55 patients diagnosed with 
cholangiocarcinoma at the American University of Beirut between 1990 and 
2005 was conducted. Univariate and multivariate analysis were performed to 
determine the impact of surgery, chemotherapy, body mass index, bilirubin level 
and other factors on survival.
Innovations and breakthroughs
Bilirubin levels less than 10 mg/dL at presentation and chemotherapy 
administration both in advanced disease and in postoperative adjuvant settings 
are associated with better prognosis and prolonged survival in patients with 
cholangiocarcinoma. High body mass index was not found to be a risk factor 
for cholangiocarcinoma; however, increments were associated with a trend 
towards a decrease in median survival.
Applications

Palliative and postoperative chemotherapy as well as a bilirubin level < 10 mg/dL  
are independent predictors of a significant increase in survival in patients with 
cholangiocarcinoma. Large prospective controlled studies are needed to verify 
these results.
Peer review 
This article reports interesting epidemiological data on cholangiocarcinoma 
in Lebanon and the effects of surgical resection and chemotherapy on 
survival. Multivariate analysis identified only a bilirubin level < 10 mg/dL and 
chemotherapy as independent predictors of better survival. 
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