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[ Abstract] Objective To investigate the risk factors for intrahepatic cholangiocarcinoma (ICC) after
hepatectomy for hepatolithiasis. Methods  The retrospective case-control study was conducted. The clinico-
pathological data of 1 071 patients who underwent hepatectomy for hepatolithiasis at the Eastern Hepatobiliary
Surgery Hospital of Navy Medical University between January 2010 and December 2011 were collected. There were
379 males and 692 females, aged (53+12)years, with the range of 1286 years. Patients completed preoperative
examinations. For regional hepatolithiasis, the anatomical hepatectomy was performed. For diffused hepatolithiasis,
regional damaged lesions which confined to liver segment or lobe were resected. Hepaticolithotomy or cholangio-
lithotomy was performed if necessary. When severe stricture of hilar bile duct affects biliary drainage,
cholangiojejunostomy or biliary stricture plasty was performed. Observation indicators; (1) preoperative
examination, surgical and postoperative situations; (2) follow-up; (3) risk factors analysis of ICC within the
5 years after hepatectomy for hepatolithiasis. Follow-up using outpatient examination and telephone interview was
performed to detect the incidence of ICC after hepatectomy up to December 2019. Measurement data with normal
distribution were represented as Mean+SD, and measurement data with skewed distribution were described as
M (range). Count data were described as absolute numbers or percentages. Continuous variables were converted
into categorical variables according to the common clinical values or the best cut-off value of receiver operating
characteristic curve. Binary logistic regression model was used for risk factors analysis. The factors with P<0.10 in
univariate analysis were included for the multivariate analysis. Results (1) Preoperative examination, surgical
and postoperative situations. Results of preoperative examination: duration of hepatolithiasis-related symptoms of
the 1 071 patients was 8. 2 years(range, 0-27.0 years) , the levels of CA19-9 and CEA were (163+87)U/mL
and (5.0+£2.1) pg/L, and stones located at left liver, right liver, bilateral sides, common hepatic duct or
common bile duct were detected in 545, 245, 228, 53 patients. There were 226 patients complicated with biliary
stricture and 172 with segmental atrophy. Of the 1 071 patients, 595 underwent anatomical hepatectomy, 272
underwent regional non-anatomical hepatectomy, 143 underwent cholangiolithotomy, and 61 underwent
cholangiojejunostomy. Results of postoperative imaging examination showed residual biliary stricture in 26 patients
and residual biliary stones in 74 patients. (2) Follow-up: 1 071 patients were followed up for (8. 6+1.5) years.
Of the 1 071 patients, 92 developed ICC, with an incidence of 8.590% (92/1 071). There were 32, 66,
90 patients developing ICC within 3, 5, 8 years after hepatectomy, with the incidence of 2.988% (32/1 071),
6.162% (66/1 071), 8.403%(90/1 071). (3) Risk factors analysis of ICC within the 5 years after hepatectomy
for hepatolithiasis. The receiver operating characteristic curve of duration of hepatolithiasis-related symptoms for
ICC within the 5 years after hepatectomy was constructed, and duration of hepatolithiasis-related symptoms was
converted into categorical variable for following analysis using 7 years as the cut-off value based on Youden index.
Results of univariate analysis showed that duration of hepatolithiasis-related symptoms>7 years, complication with
metabolic diseases, segmental atrophy, postoperative residual stones were related factors for ICC within the 5 years
after hepatectomy (odds ratio=2.939, 2.654, 1.903, 2.361, 95% confidence interval; 1.582-5.460, 1.145-
6.154, 1.068-3.390, 1. 118-4.987, P<0.05). Results of multivariate analysis based on factors with P<0. 10 in
the univariate analysis showed that duration of hepatolithiasis-related symptoms > 7 years, complication with
metabolic diseases, segmental atrophy, postoperative residual stones were independent risk factors for ICC within
the 5 years after hepatectomy (odds ratio = 2. 843, 2.469, 1.922, 2.202, 95% confidence interval; 1.523 -
5.309, 1.042-5.851, 1.064-3.472, 1.021-4.747, P<0.05). Conclusions There was risk of developing
ICC after hepatectomy for cholelithiasis. The duration of hepatolithiasis-related symptoms >7 years, complication
with metabolic diseases, segmental atrophy and postoperative residual stones are independent risk factors for ICC
development within 5 years after hepatectomy.
[ Key words] Benign diseases of biliary tract; Cholelithiasis; Hepatolithiasis;  Intrahepatic cholan-
glocarcinoma; Hepatectomy; Risk factors
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