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Risk Factors for Long-term Outcomes after Initial Treatment in 
Hepatolithiasis

Hepatobiliary complications, such as stone recurrence, recurrent cholangitis, liver abscess, 
secondary biliary cirrhosis, and cholangiocarcinoma may occur after treatment for 
hepatolithiasis. However, few previous studies have addressed the risk factors and long-
term outcomes after initial treatment. Eighty-five patients with newly diagnosed 
hepatolithiasis, actively treated for hepatolithiasis, constituted the cohort of this 
retrospective study. Patients were treated by hepatectomy or nonoperative percutaneous 
transhepatic cholangioscopic lithotomy. Long-term complications, such as recurrent 
cholangitis, liver abscess, secondary biliary cirrhosis, and cholangiocarcinoma, and their 
relationships with clinical parameters were analyzed. The mean follow-up period was 57.4 
months. The overall hepatobiliary complication rate after the treatment was 17.6%. 
Multivariate analysis of suspected risk factors showed that complications were associated 
with age (HR, 1.046; CI, 1.006-1.089), bile duct stricture (HR, 4.894; CI, 1.295-18.495), 
and residual stones (HR, 3.482; CI, 1.214-9.981). In conclusion, several long-term 
hepatobiliary complications occur after hepatolithiasis treatment, and regular observation 
is necessary in patients with concomitant biliary stricture or residual stones.
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INTRODUCTION

Hepatolithiasis, that is, the formation of stones in the intrahe-
patic biliary tree, is most prevalent in East Asia, including Chi-
na, Japan, and Korea (1). The goals of primary treatment are to 
resolve ongoing infections and to prevent recurrent cholangitis, 
subsequent hepatic fibrosis, and progression to cholangiocarci-
noma (2). However, complications associated with hepatolithi-
asis, such as recurrent cholangitis, hepatic cirrhosis, and chol-
angiocarcinoma, frequently occur even after effective treatment. 
Long-term complications are usually considered to result from 
inadequate stone retrieval, concurrent biliary stricture, or long 
standing cholangitis (3, 4). However, few studies have evaluated 
the risk factors of these complications after hepatolithiasis treat-
ment. Moreover, previous studies have only evaluated the risk 
factors of recurrent cholangitis after initial surgical and/or en-
doscopic treatment (5, 6). Furthermore, the results of previous 
articles are inadequate to identify the risk factors responsible 
for hepatobiliary complications after treatment. Therefore, we 

sought to identify the risk factors and long-term hepatobiliary 
outcomes with respect to recurrent cholangitis, liver abscess, 
secondary biliary cirrhosis, and cholangiocarcinoma, in patients 
with hepatolithiasis after treatment.

MATERIALS AND METHODS

The medical records of 260 patients with hepatolithiasis that 
were surgically and/or endoscopically managed at our institu-
tion between December 1996 and August 2005 were retrospec-
tively reviewed. We excluded 175 patients due to concurrent 
malignancy, underlying biliary cirrhosis, a congenital anomaly, 
incomplete medical records, or postoperative mortality (Table 
1). Hepatolithiasis was confirmed by abdominal ultrasonogra-
phy, computed tomography, endoscopic retrograde cholangio-
pancreatography, magnetic resonance cholangiopancreatogra-
phy, and/or surgery. Ultrasonograpy was usually used for initial 
radiologic examinations. Further examinations depended on 
the ultrasonographic findings, severity of associated symptoms, 
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combined clinical problems, and the intended mode of treat-
ment. When the presence of intrahepatic duct stones, a liver 
mass, or a liver abscess was suspected based on sonographic 
findings, further examinations, such as abdominal CT, magnet-
ic resonance cholangiopancreatography, and/or biopsy, were 
undertaken. Definite indications for hepatectomy were stones 
localized in a unilateral lobe, bile duct stricture associated with 
stones, or atrophy of the affected liver segments or lobe. Hepa-
tectomy was performed at the lobe with intrahepatic stones. 
However, if treatment provided by endoscopic methods was in-
adequate in patients with stones in both lobes, a surgery strate-
gy was adopted. On the other hand, patients at high operative 
risk, including the elderly, and those that refused operative treat-
ment were treated endoscopically.
  Follow-up was defined as time from date of discharge after 
initial treatment to the detection of subsequent cholangitis, liv-
er abscess, secondary biliary cirrhosis, or cholangiocarcinoma. 
Patients were followed every 6 or 12 months. Some patients 
who dropped out were interviewed over the telephone. A resid-
ual stone was defined as a stone detected within 6 months by 
any diagnostic method. Bile duct stricture was defined as defi-
nite narrowing of bile duct documented by cholangiography, 
cholangioscopy, or surgery. Recurrent cholangitis was defined 
as a condition accompanied by presence of abdominal pain, 
fever, and/or jaundice without any other infection focus outside 
the hepatobiliary system requiring antibiotic administration. 
Liver abscesses were detected by imaging studies. Cholangio-
carcinoma was confirmed by surgical resection or endoscopic 
or percutaneous biopsy. All specimens were examined by ex-
pert pathologists. 

Statistical analysis
Univariate analysis of individual and total hepatobiliary com-
plications was performed using the chi-square test, Fisher’s ex-
act test, and the t-test. Cox regression analysis was used to iden-
tify factors that influenced long-term survival. P values of < 0.05 
were considered statistically significant. The analysis was per-
formed using SPSS ver. 11.5 for Windows (SPSS Inc., Chicago, 
IL, USA).

Ethics statement
The study protocol and amendments were approved by institu-
tional review board of Inha University Hospital (IUH-IRB 13-
1906). Informed consent was waived by the board.

RESULTS

We recruited 85 hepatolithiasis patients, all of whom were ac-
tively treated. Baseline clinical characteristics are shown in Ta-
ble 2. There were 21 men and 64 women, whose ages ranged 
from 37 to 83 yr (mean, 59.4 yr). Of the patients, 65 were surgi-
cally treated and 20 underwent percutaneous transhepatic chol-
angioscopic lithotripsy (PTCSL). Residual stones were found in 
24 patients (28.2%) after initial treatment. Residual stone rates 
were 35% in patients treated with PTCSL (7/20) and 26.2% in 
patients treated surgically (17/65). Biliary stricture was found in 
35 patients, and 29/35 patients were manipulated by endosco
pic dilation or segmental hepatectomy. When complete resec-
tion was done, residual stones or biliary strictures resolved spon-
taneously. However, surgery was performed in patients with 
stones located in bilateral lobes and liver atrophy in only one 
lobe, to prevent cholangiocarcinoma. Similarly, partial segmen
tectomy was performed in patients with segmental atrophy of 
the liver and inadequate liver function. Resultantly, residual 
stones and stricture remained in some surgically treated patients. 
  Mean follow-up was 57.4 months. Complications were count
ed as individual events. Overall hepatobiliary complications 
occurred in 15 patients (17.6%). Recurrent cholangitis occurred 
in 14 (16.5%), liver abscess in 3 (3.5%), secondary biliary cirrho-
sis in 5 (5.9%), and cholangiocarcinoma in 2 (2.4%). Patients 
with recurrent cholangitis were treated by peroral transpapillary 
endoscopic lithotripsy (n = 6), PTCSL (n = 4), surgery (n = 1), 
or systemic antibiotics only (n = 3).
  Univariate analysis showed that the presences of bile duct 
stricture and residual stones were significant predictors of hep-
atobiliary complications (P = 0.001, P = 0.009, respectively). 
The rate of hepatobiliary complication was 34.3% in patients 
with a biliary stricture and 37.5% in patients with a residual stone. 
Age, sex, and treatment methods were not found to be risk fac-

Table 1. Study exclusion criteria 

Conditions No. (%) of patients

Anatomical variation 12 (6.9)
Combined malignancy 22 (12.6)
Expired within 1 yr after treatment 5 (2.9)
Follow up loss 8 (4.6)
Immediate postoperative complication 12 (6.9)
Incomplete medical record 5 (2.9)
No management 58 (33.1)
Previously treatment at other center 38 (21.7)
Biliary cirrhosis 15 (8.6)
Total 175 (100)

Table 2. Baseline patient characteristics 

Parameters
Complete clearance 

(n = 60)
Remnant stone 

(n = 24)
Total 

(n = 85)

Age (mean, yr) 60.3 57.3 59.4
Sex (men:women) 17:44 4:20 21:64
Follow up period 
   (mean, month)

56.7 59.4 57.4

Treatment option
   PTCSL
   Operative methods

13 (65.0%)
48 (73.8%) 

7 (35.0%)
17 (26.2%)

20
65

Bile duct stricture 25/61 (40.9%) 10/24 (41.6%) 35/85 (41.1%)

PTCSL, percutaneous transhepatic cholangioscopic lithotripsy.
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Table 3. Univariate analysis of hepatobiliary complications

Variables No. of patients Hepatobiliary complications P value

Age
  < 60
  ≥ 60

7/45
8/40

15.6%
20.0%

NS

Sex
   Men
   Women

4/21
11/64

19.0%
17.2%

NS

Residual stones
   Yes
   No

9/24
6/61

37.5%
9.8%

0.009

Biliary stricture
   Yes
   No

12/35
3/50

34.3%
6.0%

0.001

Treatment methods
   PTCSL
   Surgical methods

6/20
9/65

30.0%
13.8%

NS

NS, not significant; PTCSL, percutaneous transhepatic cholangioscopic lithotripsy.

Table 4. Risk factors of hepatobiliary complications as determined by Cox proportion-
al hazards analysis

Variables Hazard ratio 95% Confidence interval P value

Age 1.046 1.006-1.089 0.025
Sex (men/women) 0.727 0.225-2.350 NS
Residual stones 3.482 1.214-9.981 0.020
Stricture 4.894 1.295-18.495 0.019
Treatment methods 1.494 0.502-4.445 NS

Fig. 1. Cumulative rate of hepatobiliary complications by risk factors. (A) Biliary stricture as a risk factor (P < 0.05). (B) Residual stone as a risk factor (P < 0.05). These graphs 
show that complications are more common in patients with a biliary stricture or residual stones after treatment for hepatolithiasis.
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tors of hepatobiliary complications (Table 3).
  Multivariate analysis included age, sex, the presence of a re-
sidual stone, the presence of bile duct stricture, and treatment 
method. Age (HR, 1.046; CI, 1.006-1.089), bile duct stricture 
(HR, 4.894; CI, 1.295-18.495), and residual stone (HR, 3.482; CI, 
1.214-9.981) were found to be independently correlated with 
the risk of developing a hepatobiliary complication (Table 4). 
Fig. 1 demonstrates the cumulative risks of hepatobiliary com-
plications according to the presence of bile duct stricture or a 
residual stone, respectively.

DISCUSSION

Although hepatolithiasis is a benign condition, the clinical pro-
gression of the disease may lead to liver parenchymal destruc-
tion due to recurrent cholangitis (7). Furthermore, hepatolithi-
asis can subsequently result in biliary cirrhosis and even chol-
angiocarcinoma (8), which usually result from inadequate stone 

removal or stricture treatment (2).
  Residual stones are the most troublesome problem after treat
ment (9). In a previous study, the overall recurrence rate of hep-
atolithiasis and/or cholangitis in patients with a residual stone 
after initial treatment was 57% (39/69). On the other hand, the 
recurrence rate of hepatolithiasis and/or cholangitis in patients 
without a residual stone was only 17% (27/167). In addition, it 
has been reported that recurrent biliary symptoms were more 
common in patients with a residual stone than in patients with-
out a residual stone (6). Another retrospective study of 193 pa-
tients with hepatolithiasis, who had been newly diagnosed and 
treated, reported similar results (4). In the study, cholangitis 
developed more commonly in patients with retained stones af-
ter hepatolithiasis treatment and cholangitis also developed 
more in patients with recurrent calculi in intrahepatic bile ducts 
than in patients without residual or recurrent stones (60% and 
55% vs 29% and 9%, respectively). The results are similar to the 
present study, in which the complication rate in patients with a 
residual stone after hepatolithiasis treatment was 37.5% but the 
rate in patients without a residual stone was only 9.8%. Further-
more, multivariate analysis showed that the presence of a re-
sidual stone was independently related to the risk of developing 
a hepatobiliary complication. In our experience, hepatolithiasis 
patients who retained residual stones even after aggressive treat-
ment often had a good prognosis without any hepatobiliary 
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events during long-term follow-up. We speculate that the good 
prognosis in this subset of patients with a residual stone, was 
due to the tendency of residual stones to locate to the peripher-
ies of intrahepatic ducts and not to migrate into main ducts. 
Nevertheless, the presence of a residual stone was found to be 
an independent risk factor of a long-term hepatobiliary compli-
cation. 
  Intrahepatic biliary stricture is a major cause of treatment 
failure for intrahepatic stones and the main cause of stone re-
currence. Biliary stricture often gives rise to bile stasis, cholan-
gitis, and stone formation, and if the diseased ducts are not re-
moved, the possibility of stone recurrence is high (2). One ret-
rospective study reviewed 74 patients treated for hepatolithia-
sis. At 1- to 23-yr follow-ups, patients with a bile duct stricture 
were found to have a higher rate of incomplete clearance (30% 
[11/37] vs 5% [2/37]; P < 0.05). Furthermore, the recurrence 
rate of hepatolithiasis was higher in patients with a bile duct 
stricture (69% [18/26] vs 37% [13/35]; P < 0.05) (9). In another 
series, biliary stricture was found to be associated with a recur-
rent hepatobiliary complication after treatment, and the rate of 
stone and/or cholangitis recurrence was greater in patients 
with an intrahepatic duct stricture than in those without (31% 
[41/133] vs 47% [16/34]; P = 0.075). Furthermore, multivariate 
analysis showed that an intrahepatic duct stricture was an in-
dependent risk factor of stone recurrence, cholangitis, and re-
sidual stones after treatment (4). In the present study, hepato-
biliary complication rate was 34.3% in patients with a biliary 
stricture, and by multivariate analysis, bile duct stricture was 
independently correlated with the risk of developing a hepato-
biliary complication (Table 4). These findings show that com-
plete stone clearance and the elimination of intrahepatic duct 
strictures, is necessary to prevent recurrent hepatobiliary com-
plications in patients with hepatolithiasis. 
  Stricture dilation with a balloon catheter has been reported 
to decrease the risk of recurrent cholangitis in hepatolithiasis 
concurrent with biliary stricture (10). However, biliary stricture 
has also been reported to be an independent risk factor of long-
term hepatobiliary complications in patients with hepatolithia-
sis, regardless of stricture dilation (5). 
  Generally, the prevalence of intrahepatic stones increases 
with age (11). However, we were unable to find any study that 
investigated the relations between recurrent hepatolithiasis 
and age. In the present study, patient age was found to be an 
independent risk factor for a long-term hepatobiliary compli-
cation. An age threshold was used to evaluate its influence on 
the rate of recurrent hepatobiliary complications. Univariate 
analysis showed that age was not a significant risk factor of a 
hepatobiliary complication, but Cox proportional hazards anal-
ysis showed that age was significantly associated with a long-
term hepatobiliary complication. 
  A previous study concluded that hepatectomy is more effec-

tive than non-hepatectomy surgical treatment for hepatolithia-
sis (3). Hepatectomy seems to be the most definitive approach 
because it allows stone and biliary stricture removal simultane-
ously, and thus, reduces the risk of intrahepatic stone recur-
rence (12). However, other surgical methods, such as, choledo-
choenterostomy and T-tube drainage are available (13). Some-
times surgery may not be an option in those at high surgical risk 
who refuse surgery, or those that have undergone biliary sur-
gery, or when stones are distributed in multiple segments (14). 
Non-surgical approaches to hepatolithiasis consist of endo-
scopic and/or radiological procedures. The endoscopic treat-
ment of hepatolithiasis is considered relatively safe (11), but ac-
cess is limited by strictures, ductal angulation, and the degree 
of stone impaction (12). The cholangioscopy was introduced to 
visualize stones, blood clots, air bubbles, and duct strictures 
and to improve stone clearance success rates (15). The first use 
of percutaneous transhepatic cholangioscopic lithotripsy for 
the treatment of hepatolithiasis was described in 1981, and it is 
now common used to remove intrahepatic duct stones non-
surgically. However, almost 40% of cases of hepatolithiasis pa-
tients have intrahepatic bile duct strictures, which make stone 
extraction difficult (2). Furthermore, bile duct strictures prevent 
the definitive removal of sclerotic damage to intrahepatic bili-
ary ducts, and this predisposes the recurrence of septic compli-
cations and the need for repeated treatments (16). In our study, 
treatment method was not found to be a significant risk factor 
of hepatobililary complications after initial treatment for hepa-
tolithiasis by statistical analysis. However, this result could have 
been caused by selective bias, because when decisions were 
made regarding surgical and endoscopic methods, patient con-
dition and location of stones in the biliary tract were consid-
ered. Thus, when stones were deemed not amenable to endos-
copy, a surgical method was chosen. Our study also has other 
limitations. First, it is inherently limited by its retrospective na-
ture and particularly by the absence of clear clinical informa-
tion. Second, the study involved a relatively small number of 
patients, and it was performed at a single medical center, and 
thus, our results may not be representative of the general popu-
lation. More specifically, the incidence of cholangiocarcinoma 
and the residual stone rate could have been affected by bias, as 
is suggested by a lower incidence of cholangiocarcinoma and a 
higher residual stone rate than have been previously reported.
  In conclusion, the present study shows the presence of a bile 
duct stricture is the strongest predictor of subsequent compli-
cations after initial treatment for hepatolithiasis. Furthermore, 
hepatobiliary complications, such as, recurrent cholangitis, liver 
abscess, secondary biliary cirrhosis, and cholangiocarcinoma 
may occur frequently even after multidisciplinary treatment. 
Therefore, close observation is required especially in hepatoli-
thiasis concomitant with bile duct stricture or residual stones, 
and in the elderly, even after constructive treatment.
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