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Abstract
AIM: To compare the outcomes of concomitant chol-
angiocarcinoma (C-CCA) and subsequent cholangiocar-
cinoma (S-CCA) associated with hepatolithiasis.

METHODS: From December 1987 to December 2007, 
276 patients underwent hepatic resection for hepa-
tolithiasis in Changhua Christian Hospital. Sixty-five 
patients were excluded due to incomplete medical 
records and the remaining 211 patients constituted 
our study population base. Ten patients were diag-
nosed with C-CCA based on the preoperative biopsy or 
postoperative pathology. During the follow-up period, 
12 patients developed S-CCA. The diagnosis of S-CCA 
was made by image-guided biopsy or by pathology if 
surgical intervention was carried out. Patient charts 
were reviewed to collect clinical information. Param-
eters such as CCA incidence, interval from operation to 
CCA diagnosis, interval from CCA diagnosis to disease-
related death, follow-up time, and mortality rate were 

calculated for both the C-CCA and S-CCA groups. The 
outcomes of the C-CCA and S-CCA groups were math-
ematically compared and analysed.

RESULTS: Our study demonstrates the clinical implica-
tions and the survival outcomes of C-CCA and S-CCA. 
Among the patients with unilateral hepatolithiasis, the 
incidence rates of C-CCA and S-CCA were fairly similar 
(4.8% vs  4.5%, respectively, P  = 0.906). However, for 
the patients with bilateral hepatolithiasis, the incidence 
rate of S-CCA (12.2%) was higher than that of C-CCA 
(4.7%), although the sample size was limited and the 
difference between two groups was not statistically sig-
nificant (P = 0.211). The average follow-up time was 
56 mo for the C-CCA group and 71 mo for the S-CCA 
group. Regard to the average time intervals from op-
eration to CCA diagnosis, S-CCA was diagnosed after 
67 mo from the initial hepatectomy. The average time 
intervals from the diagnoses of CCA to disease-related 
death was 41 mo for the C-CCA group and 4 mo for the 
S-CCA group, this difference approached statistical sig-
nificance (P = 0.075). Regarding the rates of overall and 
disease-related mortality, the C-CCA group had signifi-
cantly lower overall mortality (70% vs 100%, P = 0.041) 
and disease-related mortality (60% vs 100%, P = 0.015) 
than the S-CCA group. For the survival outcomes of two 
groups, the Kaplan-Meier curves corresponding to each 
group also demonstrated better survival outcomes for 
the C-CCA group (log rank P  = 0.005). In the C-CCA 
group, three patients were still alive at the time of data 
analysis, all of them had free surgical margins and did 
not have pathologically proven lymph node metastasis 
at the time of the initial hepatectomy. In the S-CCA 
group, only one patient had chance to undergo a sec-
ond hepatectomy, and all 12 S-CCA patients had died at 
the time of data analysis.

CONCLUSION: C-CCA has better outcomes than S-CCA. 
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The first hepatectomy is crucial because most patients 
with recurrent CCA or S-CCA are not eligible for re-
peated surgical intervention.

© 2013 Baishideng. All rights reserved.
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INTRODUCTION
Hepatolithiasis is the presence of  stones in the intrahepatic 
duct (IHD) proximal to the confluence of  the right and left 
main hepatic ducts. This disease is endemic in Southeast 
Asia and is also referred to as “IHD stones”, “recurrent 
pyogenic cholangitis”, “oriental cholangiohepatitis” and 
“Hong Kong disease” in the literature[1-3]. Since Sanes and 
MacCallum pointed out the possible association between 
hepatolithiasis and cholangiocarcinoma (CCA) in 1942, 
numerous studies have reported similar observations and 
formulated theories about CCA pathogenesis[4-7].

Currently, hepatic resection is frequently used for the 
definitive treatment of  hepatolithiasis. Among patients 
who undergo hepatectomy for hepatolithiasis, approxi-
mately 5%-10% are incidentally found to have concomi-
tant cholangiocarcinoma (C-CCA)[8-10]. On the other 
hand, subsequent cholangiocarcinoma (S-CCA) may 
appear mo to years after the initial hepatectomy. To the 
best of  our knowledge, no previous study has reported 
on the clinical course and outcomes of  S-CCA. During 
our daily practice, we observed that many patients with 
S-CCA progressed to death rather quickly. We wondered 
if  patients with S-CCA really have worse outcomes than 
those with C-CCA. If  this premise is true, it would be 
reasonable to treat hepatolithiasis more aggressively to 
minimize the deleterious consequences of  S-CCA.

MATERIALS AND METHODS
Study design 
From December 1987 to December 2007, a total of  276 
patients underwent hepatic resection for hepatolithiasis in 
Changhua Christian Hospital. After excluding 65 patients 
with incomplete medical records, the remaining 211 
patients constituted the base of  our study. For each case, 
the diagnosis of  hepatolithiasis was made by the means 
of  image studies preoperatively (liver ultra-sonography, 
computed tomography, endoscopic retrograde cholangio

pancreatography, or magnetic resonance cholangiopancr
eatography), which was then confirmed by postoperative 
pathologic examination. The C-CCA diagnosis was based 
on the preoperative biopsy or the postoperative pathologic 
examination. The S-CCA diagnosis was made by image-
guided aspiration cytology, or by pathology if  surgical 
intervention was carried out. By this assessment, 10 
patients were diagnosed with C-CCA. During the follow-
up period, 12 patients developed S-CCA (Figure 1).

Patient parameters evaluated 
Patient charts were reviewed to collect clinical informa-
tion. Parameters such as CCA incidence, interval from op-
eration to CCA diagnosis, interval from CCA diagnosis to 
disease-related death, follow-up time, and mortality were 
calculated for both the C-CCA group and the S-CCA 
group. Finally, a mathematical comparison between the 
two groups was performed.

Statistical analysis 
All data were recorded in a computerized database. Con-
tinuous variables are expressed as mean and range. A non-
parametric test was used to examine the differences be-
tween the two groups. The Mann-Whitney U test was used 
for comparing continuous variables. Categorical variables 
were tested by the Person χ 2 test. Kaplan-Meier analysis 
with log rank test was used to compare survival between 
the two groups. P values less than 0.05 were considered 
statistically significant. The statistical analysis was per-
formed with SPSS version 16.0 (Statistical Package for the 
Social Sciences; SPSS, Inc., Chicago, IL).

RESULTS
Patient clinical characteristics details are shown in Table 
1. Among the patients with unilateral hepatolithiasis, the 
incidences of  C-CCA and S-CCA were similar (4.8% vs 
4.5%, respectively; P = 0.906). However, when we looked 
at bilateral hepatolithiasis, the C-CCA incidence (4.7%) 
was comparable with that for unilateral hepatolithiasis, but 
12.2% of  patients with bilateral hepatolithiasis developed 
S-CCA. However, the case number was too small to allow 
determination of  a statistically significant difference (P = 
0.211).

The average ages for the C-CCA group and the S-CCA 
group were 61 and 59 years old, respectively (P = 0.742). 
In both groups, the gender distribution were similar, and 
only approximately 10% of  the patients were male (P = 
0.892). After the patients were diagnosed with C-CCA, the 
average life span until disease-related death was 41 mo. On 
average, S-CCA is diagnosed after 67 mo from the initial 
hepatectomy. However, after the diagnosis is established, 
the average life span in these patients was only 4 mo. This 
difference between intervals from CCA to disease-related 
death approached statistical significance (P = 0.075).

The clinical outcomes of  the C-CCA patients are 
summarized in Table 2. At the time of  data analysis, 70% 
(7/10) of  the C-CCA patients had died. Two of  them 
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(cases 89 and 142) had regional lymph node metastasis at 
the time of  hepatectomy. Three C-CCA patients (cases 
119, 212 and 217) had positive surgical margins reported 
by pathology. One patient (case 227) had a free surgical 
margin and negative regional lymph nodes; however, she 
suffered from CCA recurrence at the common bile duct 
4 years following the initial hepatectomy. After excision 
of  the common bile duct (free surgical margin), she lived 
for 5 more years. One patient (case 128) had a free surgi-
cal margin and negative regional lymph nodes. However, 
a hypopharyngeal tumor was diagnosed 3 mo after the 
initial hepatectomy, and the patient finally expired due to 
acute respiratory failure. After excluding this last patient, 
the disease-related mortality was only 60% (6/10). The 
three patients (cases 90, 253 and 143) who were still alive 
share some common characteristics. They all had free 
surgical margins and did not have pathologically-proven 
lymph node metastasis at the time of  the initial hepatec-
tomy. Patients 90 and 253 had been completely disease-
free for 140 and 49 mo, respectively. Patient 143 was a vic-

tim of  bilateral hepatolithiasis, and recurrent IHD stones 
were detected during the follow-up period. However, she 
refused treatment until recurrent CCA at the common 
bile duct was found 5 years following the initial hepatec-
tomy. After excising the common bile duct (free surgical 
margin), she was disease-free for more than 43 mo. The 
C-CCA diagnosis was made pre-operatively in one patient 
(case 142), intra-operatively in four patients (cases 89, 128, 
217 and 253), and post-operatively in five patients (cases 
90, 119, 143, 212 and 227).

The clinical outcomes of  S-CCA patients are sum-
marized in Table 3. All 12 of  the patients with S-CCA 
had died at the time of  data analysis, resulting in a 100% 
overall, and disease-related, mortality. Among them, only 
one patient (case 11) had undergone a second hepatecto-
my. However, the surgical margin was positive for cancer 
and the patient expired 4 mo later.

Figure 2 shows the Kaplan-Meier curves correspond-
ing to each group. The C-CCA group demonstrated 
clearly better survival outcomes than the S-CCA group (P 
= 0.005, log rank).

DISCUSSION
The S-CCA incidence in unilateral hepatolithiasis is 4.5%, 
which is comparable to that of  C-CCA (4.8%). However, 
the S-CCA incidence in bilateral hepatolithiasis (12.2%) 
is more than double that of  C-CCA incidence (4.7%). 
Our case number was too small for this difference to be 
reflected in statistical significance (P = 0.211). We believe, 
however, that this is quite possibly a true biological differ-
ence. This difference can be explained by recent studies 
that showed that hepatectomy for unilateral hepatolithiasis 
is associated with high stone clearance rates and low stone 
recurrence rates[8,11-13]. However, with bilateral hepatoli-
thiasis, there are still very few reports in the literature dis-
cussing the best management and long-term outcomes[14]. 
According to a recent report and our unpublished data, 
treating bilateral hepatolithiasis with hepatic resection did 
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December 1987 to December 2007
Hepatic resection for hepatolithiasis (n  = 276) 

Hepatic resection for hepatolithiasis (n  = 211)

Postoperative follow-up (n  = 197)

Twelve subsequent CCA

Sixty five incomplete record

Ten concomitant CCA

Four hospital mortality

Figure 1  Schematic of the patient selection process. CCA: Cholangiocarcinoma.
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Figure 2  Comparison of survival rates between the concomitant cholangio-
carcinoma group and the subsequent cholangiocarcinoma group. C-CCA: 
Concomitant cholangiocarcinoma; S-CCA: Subsequent cholangiocarcinoma; 
CCA: Cholangiocarcinoma.

S-CCA (n  = 12)

C-CCA (n  = 10)

Log rank P  = 0.005

Table 1  Clinical characteristics of patients

C-CCA group S-CCA group P  value

Incidence (%) 10/211 (4.7) 12/197 (6.1) 0.546
Unilateral stones   8/168 (4.8)   7/156 (4.5) 0.906
Bilateral stones     2/43 (4.7)     5/41 (12.2) 0.211
Age, yr (range)         61 (39-82)         59 (46-69) 0.742
Gender (%)
   Male           1 (10)           1 (8.3) 0.892
   Female           9 (90)         11 (91.7)
Mean interval from operation 
to CCA, mo (range)

-         67 (7-138) -

Mean interval from CCA to dis-
ease-related death, mo (range)

        41 (3-107)           4 (0-13) 0.075

Follow-up time, mo (range)         56 (2-140)         71 (7-144) 0.291
Mortality, n (%)
   Overall           7 (70)         12 (100) 0.041
   Disease-related           6 (60)         12 (100) 0.015

C-CCA: Concomitant cholangiocarcinoma; S-CCA: Subsequent cholangio-
carcinoma; CCA: Cholangiocarcinoma.
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not show encouraging results as did resection in unilateral 
disease[15]. We speculate that hepatic resection seems to be 
less effective in stopping the disease progression toward 
S-CCA in patients with bilateral hepatolithiasis.

This study showed clearly that the C-CCA group had 
lower overall mortality (P = 0.041) and disease-related 
mortality (P = 0.015) than the S-CCA group. This bet-
ter survival outcome is demonstrated by the Kaplan-
Meier curves (Figure 2, P = 0.005, log rank). Considering 
that the complete removal of  the malignancy with a free 
surgical margin is essential for achieving good survival 
outcomes[16-18], the role of  the first hepatectomy is defi-
nitely crucial. Paradoxically, preoperative C-CCA diag-
nosis is sometimes difficult due to the presence of  IHD 
stones[19-21]. Among our 10 C-CCA patients, only one pa-
tient was diagnosed pre-operatively. In order to solve this 
problem, making good use of  intraoperatively-collected 
frozen sections is recommended. In the case of  a strong-
ly suspected C-CCA in the absence of  conclusive tissue 
proof, carrying out the hepatectomy aggressively can in-
crease the likelihood of  creating a safe surgical margin. 

For the five patients (cases 90, 119, 143, 212 and 227) 
whose C-CCA diagnoses were made incidentally by post-
operative pathology, the survival outcomes were good if  
they had safe surgical margins (cases 90, 143 and 227). 
The lymph node status is also an important prognostic 
factor for these patients; however, these data were incom-
plete because regional lymph node dissection was not rou-
tinely performed on these patients.

All 12 S-CCA patients died shortly after definitive 
S-CCA diagnosis. A possible explanation is that most 
patients at the time of  S-CCA diagnosis are not eligible 
for a second hepatectomy due to distant metastasis, lo-
cally advanced disease, peritoneal seeding, or insufficient 
remaining liver volume. Only one S-CCA patient in our 
series (case 11) had the opportunity to undergo a second 
hepatectomy. However, the tumor could not be removed 
completely, and the patient died 4 mo after the operation.

The interval from the initial hepatectomy to S-CCA 
development ranged from 7 to 138 mo (average 67 mo). 
After hepatic resection for hepatolithiasis, we observed 
that in patients who presented residual or recurrent IHD 
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Table 2  Summary of patients with concomitant cholangiocarcinoma

Case Age/sex Stone location Procedure Residual/recurrent stones Margin pTNM Interval from CCA to death (mo)

89 50/F R S5/6/7 -/- Free T1 N1 M0 3
90 68/F L LH -/- Free T1 Nx M0 Alive (140)
119 82/F L LL -/- Atypical mucinous epithelium T1 Nx M0 73
128  60/M L LH -/- Free T1 N0 M0 3 (hypopharyngeal tumor)
142 39/F L LL -/- Free T4 N1 M0 3
212 76/F L S2 -/- Inadequate T1 Nx M0 56
227 61/F L LH + RA -/+ Free T1 N0 M0 107 (re-operated 4 years later due to 

CCA recurrence at CBD)
253 72/F L LH -/- Free T1 N0 M0 Alive (49)
143 50/F BI LH + S5 -/+ Free T1 Nx M0 Alive (119) (re-operated 5 years later 

due to CCA recurrence at CBD)
217 56/F BI RH +/- Inadequate T2a Nx M0 5

L: Left; R: Right; BI: Bilateral; LH: Left hemihepatectomy; LL: Left lateral sectionectomy; RH: Right hemihepatectomy; RA: Right anterior sectionectomy; S5: 
Segment 5; S2: Segment 2; CCA: Cholangiocarcinoma; CBD: Common bile duct; pTNM: Pathologic TNM stage for intrahepatic bile duct according to AJCC 
7th edition; F: Female; M: Male.

Table 3  Summary of patients with subsequent cholangiocarcinoma

Case Age/sex Stone location Procedure Residual/recur
rent stones

Interval from hepate
ctomy to S-CCA (mo)

Second hepatectomy for S-CCA Interval S-CCA to 
death (mo)

1 56/F L LH - / -   87 No < 1
11 59/F R S5/6 - / -   91 Yes    4

(with involved surgical margin)
66 65/F R RH - / + 114 No    6
69 61/F R RP - / +   67 No    3
137 69/F L LL - / -   95 No    2
203 60/F L LH - / -   47 No  13
236 63/F L LL - / -     7 No < 1
37 46/F BI LL - / - 138 No    6
96 65/F BI LL + S6 - / - 115 No    2
157 53/F BI LL + S6 - / -   19 No    4
159 63/F BI LL + / -   19 No    6
163   50/M BI LH + / -   10 No    2

L: Left; R: Right; BI: Bilateral; S6: Segment 6; LH: Left hemihepatectomy; LL: Left lateral sectionectomy; RH: Right hemihepatectomy; RP: Right posterior 
sectionectomy; S-CCA: Subsequent cholangiocarcinoma; F: Female; M: Male.
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stones, the S-CCA incidence (11.8%, 4/34) was higher 
than in S-CCA patients who had achieved complete stone 
clearance and disease-free status after hepatectomy (4.9%, 
8/163). However, 67% of  S-CCA patients (8/12) had nei-
ther residual nor recurrent IHD stones. We can presume 
that undiagnosed CCA might be left in the liver remnant, 
resulting in S-CCA, especially for patients who developed 
S-CCA relatively soon after the initial hepatectomy (e.g., 
cases 157, 159, 163 and 236). Interestingly, however, one 
patient (case 37) had neither residual nor recurrent IHD 
stones but ultimately developed S-CCA after a follow-
up period of  138 mo. Beyond the presence of  residual 
and recurrent IHD stones, we should also consider other 
predisposing factors for the development of  S-CCA such 
as cancer-related genes, female gender, choledochoenter-
ostomy, liver atrophy, smoking, family history, and viral 
hepatitis infection[22-26].

This retrospective study is the first published investiga-
tion that subdivided and compared hepatolithiasis-related 
cholangiocarcinoma in concomitant and subsequent 
groups. The study design included patients who under-
went hepatic resection for hepatolithiasis during the past 
two decades (1987 to 2007) in Changhua Christian Hos-
pital. Unexpectedly, incomplete information in 65 patient 
medical records was noticed during data collection, forcing 
us to exclude these patients. The majority of  the excluded 
patients were treated in the first decade (1987 to 1997). 
However, all CCA patients in our study were operated on 
after 1997. We believe that these missing records should 
cause minimal effect on our results, although the data 
collected in our study were skewed towards the second 
decade (1997 to 2007). Another limitation of  this study 
could be the relatively small number of  enrolled CCA 
patients.  However, considering that the C-CCA incidence 
is only 5%-10% in our patient population, the difficulty in 
obtaining very large patient numbers is appreciable.

We want to reemphasize the importance of  a success-
ful first hepatectomy, because most patients with recur-
rent CCA or that develop S-CCA are not candidates for 
repeated surgical intervention.
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