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Background: Intrahepatic lithiasis (IHL) is a rare disease in the western world. Complications associated
with IHL include acute cholangitis, liver atrophy, secondary biliary cirrhosis, and risk for intrahepatic
cholangiocarcinoma. Liver resection is considered the treatment of choice for IHL. The objective of this
study was to analyze patients who underwent liver resection for non-Asian hepatolithiasis.
Methods: 127 patients with symptomatic non-Asian hepatolithiasis underwent resection in six institutions. Demographic data, clinical presentation, diagnosis, classiﬁcation according to stone location,
presence of atrophy, bile duct stricture, biliary cirrhosis, incidence of cholangiocarcinoma, treatment and
postoperative course were evaluated.
Results: 52 patients (40.9%) were male and the mean age was 46.1 years. Sixty-six patients (51.9%)
presented with history of cholangitis. Stones were located in the left lobe in 63 (49.6%), and right lobe in
28 patients (22.0%). Atrophy was observed in 31 patients (24.4%) and biliary stenosis in 18 patients
(14.1%). The most common procedure performed was left lateral sectionectomy in 63 (49.6%) patients,
followed by left hepatectomy in 36 (28.3%), right hepatectomy in 19 (15.0%), and associated hepaticojejunostomy in 28 (22.0%). Forty-two patients (33.0%) presented postoperative complications and
the most common were biliary ﬁstula (13.3%) and surgical site infection (7.0%). Postoperative mortality
was 0.7%. Intrahepatic cholangiocarcinoma was observed in 2 patients (1.5%). Recurrence was identiﬁed
in 10 patients (7.8%), mostly with bilateral stones and/or hepaticojejunostomy.
Conclusion: Liver resection is the standard treatment for symptomatic unilateral or complicated IHL with
good operative results. Risk of cholangiocarcinoma was low in non-Asian patients.
© 2020 Asian Surgical Association and Taiwan Robotic Surgery Association. Publishing services by
Elsevier B.V. This is an open access article under the CC BY-NC-ND license (http://creativecommons.org/
licenses/by-nc-nd/4.0/).
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Intrahepatic lithiasis or hepatolithiasis is deﬁned when stones
are identiﬁed within the bile ducts, proximal to the bifurcation of
the right and left ducts, with or without gallstones in the gallbladder and/or main bile duct. Intrahepatic lithiasis is common in
Southeast Asia including China, South Korea, Taiwan, and Japan,
and is more commonly observed in the 5th and 6th decades but no
gender preference has been observed.1e3
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stones. The patients were evaluated in order to identify an associated cholangiocarcinoma.
All cases were presented in multidisciplinary meetings to deﬁne
the best therapeutic option. Liver resection was indicated in
symptomatic patients with intrahepatic lithiasis associated with
irreversible lesions as cholangitic abscess, parenchyma atrophy or
ﬁbrosis, and biliary stenosis. Isolated intrahepatic lithiasis and
critical clinical conditions of the patient were contraindications to
liver resection. Five (3.9%) symptomatic patients with intrahepatic
biliary stenosis were referred to our department after unsuccessful
interventional radiology or endoscopic treatment. Roux-en-Y hepaticojejunostomy was associated to liver resection in selected cases
with common bile duct stones, bile duct dilation of more than 2 cm
in diameter or according to the surgeon discretion. All the resected
specimens were sent to histopathological evaluation to identify the
presence of cholangiocarcinoma and the stage of the disease. Per
operative complications were evaluated and classiﬁed according to
the Dindo-Clavien score.13
The patients’ follow up depicted symptoms, laboratory analysis,
and images as magnetic resonance, and magnetic resonance cholangiography. The deﬁnition of residual stones was the presence of
calculi within three months after resection and recurrent stones if
the calculi were identiﬁed after three months of follow-up.

Some complications have been associated with the disease
including liver atrophy, acute cholangitis, biliary strictures, secondary biliary cirrhosis, hepatic abscess and portal hypertension.
Intrahepatic cholangiocarcinoma has also been associated with
long-term intrahepatic lithiasis.2,4,5
When the stones are originated into the liver, the so called
primary hepatolithiasis, anatomic variation of the bile duct, parasites such as Clonorchis sinensis and ascariasis, bile duct infection,
cholestasis, nutritional status and genetic and environmental factors, are considered to be associated with the etiology of the disease. Local dilation and biliary strictures are common ﬁndings in
primary intrahepatic lithiasis. The left lobe is the most common
location of intrahepatic stones and can be related to an acute angle
between the left hepatic duct and the common hepatic duct leading
to bile stasis.2,5e8
Although some patients can be diagnosed with intrahepatic
lithiasis on abdominal imaging for vague symptoms, the majority of
patients are symptomatic including epigastric pain or discomfort,
fever, nausea, vomiting and jaundice. A typical triad of symptoms
with fever, chills, and jaundice featuring cholangitis can be
observed in half of the patients. Acute pancreatitis is an uncommon
condition related to migration of intrahepatic stones.2,5,9
The treatment of intrahepatic lithiasis must include the control
of the infection, removal of stones, avoid recurrence, and minimize
the risk of cholangiocarcinoma. These can be achieved by endoscopic procedures and surgery.2,5,9
Hepatic resection associated or not with biliary drainage is a
common procedure and considered the classical indication for
symptomatic patients with intrahepatic lithiasis. It removes the
stones, bile duct strictures, the atrophic liver parenchyma, and
promotes a satisfactory biliary drainage when necessary. The potential risk for cholangiocarcinoma can be minimized. Due to the
increase of the expertise in hepatobiliary surgery and intensive
care, morbidity and mortality rates for hepatic resection have
decreased signiﬁcantly.2e5,10e12
Primary intrahepatic lithiasis despite being a common disease in
Southeast Asia, is rare in the western world. The large number of
cases of this rare disease in Brazil motivated us to perform this
study.
The objective of this retrospective multi-institutional study was
to analyze immediate and long term results for patients that underwent liver resection as the treatment of non-Asian
hepatolithiasis.

3. Results
A total of 127 symptomatic patients with intrahepatic lithiasis
underwent liver resection. There were 52 (40.9%) male and 75
(59.1%) female, with a mean age of 46.1 years (range 18e78 years).
No Asian-Brazilian patient was included in this study. Previous
history of cholangitis was the most common clinical presentation in
66 patients (51.9% - Table 1).
No history of previous of liver resection was recorded however,
previous history of surgery in the biliary tract before liver resection
was observed in 72 patients (56.7%), which include cholecystectomy associated bile duct exploration in 26 (20.4%), hepaticojejunostomy in 13 (10.2%) and isolated endoscopic retrograde
cholangiopancreatography (ERCP) in 10 patients (7.8%). Previous
history of common bile duct stones was identiﬁed in 12 patients
(9.4%). As co-morbidities, arterial hypertension was identiﬁed in 39
patients (30.7%) and Diabetes mellitus in 12 patients (9.4%).
Liver function evaluation was recorded and aminotransferases
were abnormal in 10 patients (7.8%), serum bilirubin was increased
in 25 patients (19.7%), alkaline phosphatase and gamma-glutamyl
transpeptidase were elevated in 19 (15.0%) and 29 (22.8%),
respectively. Leukocytosis was observed in eight (6.3%) patients.
Tumor marker CA 19.9 was raised in 2 patients (1.5%). No signs of
chronic liver disease or liver failure were identiﬁed on clinical
evaluation.
Ultrasonography, magnetic resonance imaging with magnetic
resonance cholangiography (MRCP), and computed tomography
scan were used for preoperative diagnostic evaluation and surgical
planning (Fig. 1). Endoscopic retrograde cholangiopancreatography
(ERCP) had been performed for diagnostic evaluation and treatment (papillotomy and biliary stenting to relieve biliary stasis) of

2. Methods
From March 2002 to December 2018, a total of 127 patients with
symptomatic benign non-Asian hepatolithiasis who underwent
surgical resection were analyzed (23.2% of 548 patients with
intrahepatic lithiasis). A retrospective study with prospective data
was performed in six institutions in Brazil. The study project on
liver surgery has been approved and has received an identiﬁcation
number (N.275.500 Brazil Platform). Demographic data regarding
gender, age, clinical manifestations, anatomic location of the
stones, history of previous biliary surgery, intraoperative ﬁndings,
and postoperative course were evaluated.
A complete evaluation of all patients with intrahepatic lithiasis
was performed including liver functions tests, abdominal
computed tomography or magnetic resonance imaging, and magnetic resonance cholangiography.
Patients with intrahepatic lithiasis were classiﬁed according to
(1) stone location: right lobe, left lobe and bilobar, (2) presence of
atrophy of the hepatic parenchyma, (3) presence of stricture of
intrahepatic bile ducts, (4) presence of ﬁbrosis/cirrhosis, (5) presence of portal hypertension, and (6) presence of extra-hepatic

Table 1
Clinical presentation of patients with hepatolithiasis.
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Clinical presentation

n

%

Previous cholangitis
Abdominal pain
Jaundice
Liver abscess
Weight loss

66
39
15
5
5

51.9
30.7
11.8
3.9
3.9
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Figure 1. (a) Magnetic resonance image with intrahepatic lithiasis (arrow); (b) Magnetic resonance cholangiopancreatography with biliary stenosis (arrow).

acute cholangitis in 4 patients (3.1%), mainly after MRCP. The
location of intrahepatic stones and the associated complications of
hepatolithiasis are presented in Table 2.
Intraoperative cholangiography was performed as a routine
complementary evaluation of the biliary tree in all patients. All
patients underwent liver resection and the most common procedures performed were left lateral sectionectomy in 63 (49.6% Table 3 e Fig. 2). Major liver resection (three or more Couinaud
segments) was performed in 55 patients (43.3%). 14 patients (11.0%)
underwent laparoscopic liver resection (left lateral sectionectomy)
according to expertise and surgeon discretion. In 8 resected patients (6.3%), an associated liver abscess was observed. When
indicated, additional hepaticojejunostomy was associated in 28

Table 3
Surgical treatment of intrahepatic lithiasis.
Surgical procedure

n

%

Left lateral sectionectomy
Left hepatectomy
Right hepatectomy
Right posterior sectionectomy
Bisegmentectomy 5/6
Bisegmentectomy 5/8
Bisegmentectomy 5/8 þ 2/3
Segmentectomy 5
Segmentectomy 4
Non-anatomic hepatectomy
Additional hepaticojejunostomy

63
36
19
3
1
1
1
1
1
1
28

49.6
28.3
15.0
2.3
0.7
0.7
0.7
0.7
0.7
0.7
22.0

Table 2
Location of the intrahepatic lithiasis and associated complications.
Intrahepatic lithiasis and complications

n

%

Right lobe stones
Left lobe stones
Bilateral stones
Atrophy
Stenosis
Parenchyma ﬁbrosis/cirrhosis
Extra-hepatic biliary stones

28
63
36
31
18
5
19

22.0
49.6
28.3
24.4
14.1
3.9
14.9

patients (22.0%) to improve the biliary drainage in grossly dilated
bile duct. Sixteen patients received intraoperative blood transfusion (12.6%), mainly patients who underwent major liver resections (15 patients e 93.7%). The mean operative time was
235 min (135e560 min).
Clearance of biliary stones from the remnant or contralateral
liver after resection was performed through the intrahepatic bile
duct stump in 43 patients (33.8%). Cholangiographic study
3
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conﬁrmed the absence of residual stones. The intrahepatic bile duct
stump was sutured after cholangiography conﬁrms absence of residual intrahepatic stones.
Thirty-one patients (24.4%) presented postoperative complications and the most common were biliary ﬁstula and surgical site
infection (Table 4). Perioperative complications Clavien-Dindo  3b
were observed in 5 patients (3.9%). The treatment of the complications included exploratory laparotomy associated with control of
bleeding, abdominal and pleural drainage, dialysis, and antibiotics.
The mean hospital stay was 11.7 days (range 1e71 days), and the
postoperative 30-days mortality occurred in 1 patient (0.7%) who
underwent left hepatectomy complicated with biliary ﬁstula, and
intraabdominal abscess.
The median follow-up period was 39 months (range 1e142
months) and the postoperative complications are presented in
Table 4. During follow-up, infectious complications as cholangitis
were observed in patients who underwent hepaticojejunostomy;
From 28 patients with hepaticojejunostomy, 9 presented infections
complications during follow-up (32.4%). Two asymptomatic patients (1.5%) presented with residual stones during routine image
evaluation (before three months of liver resection) and were
followed-up without endoscopic or surgical intervention. Recurrence of intrahepatic lithiasis was identiﬁed in 10 patients (7.8%),
being in 8 patients (80%) with previous bilobar stones and/or
hepaticojejunostomy. Six of these patients (60.0%) presented post
hepatectomy cholangitis.
Good long-term results (when there were no complications  3b
related to the procedure or due to recurrence of stones as cholangitis
during the follow-up period) were observed in 88.2% of patients.
The histopathologic analysis of the specimens identiﬁed intrahepatic lithiasis associated to chronic cholangitis in 67 patients
(52.7%), portal ﬁbrosis in 40 (31.5%), steatosis in 16 (12.6%), liver
abscess in 8 (6.3%), and intrahepatic cholangiocarcinoma in 2 patients (1.5%). Intrahepatic cholangiocarcinoma occurred in atrophic
left lobe in both patients, associated with episodes of recurrent
cholangitis in one patient. The resection margins of patients with
intrahepatic cholangiocarcinoma were free, and after recovery from
surgery, the patients were sent for clinical oncologist evaluation.
4. Discussion
Intrahepatic lithiasis is characterized by its frequent rate of
complications and intractable nature. In Southeast Asia, this disease
is epidemic, and the prevalence is up to 50% of patients undergoing
cholecystectomy for cholelithiasis in some regions as China,
Taiwan, Japan, and South Korea. Intrahepatic lithiasis is very uncommon in the Western world.4,8,9 In Brazil, intrahepatic lithiasis
presents different dietary, environmental and genetic factors when
compared with Asian patients. In the present study, no Asian-

Table 4
e Postoperative complications.

Figure 2. (a) Atrophic left lobe; (b) Left lateral sectionectomy with atrophy and stones;
(c) Left lobe with cholangitis, microabscess and stones.
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Complication

n

%

Biliary ﬁstula
Surgical site infection
Intra-abdominal abscess
Pneumonia
Subphrenic abscess
Pleural effusion
Abdominal bleeding
Ileus
Acute renal failure
Liver ischemia
Ascites
Haemothorax

17
9
5
4
2
2
2
2
2
1
1
1

13.3
7.0
3.9
3.1
1.5
1.5
1.5
1.5
1.5
0.7
0.7
0.7
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such as recurrent cholangitis, biliary ﬁstula and liver failure.
Extensive hepatectomy is frequently not recommended for patients
with hepatolithiasis. In the present study blood transfusion was
more frequently observed in patients submitted to major resections. In general, for patients with bilateral stones, resection is
indicated when an irreversible lesion (stenosis, severe ﬁbrosis, atrophy) is found in one of the sides of the liver; Resection is then
complemented by intraoperative stone clearance of the remnant
liver, and eventually an associated hepaticojejunostomy.25e28
In the present study we observed that liver resection is an
effective procedure for patients with symptomatic intrahepatic
lithiasis associated to parenchymal ﬁbrosis, biliary stenosis or atrophy. In patients with unilateral disease, hepatectomy has low
morbidity and mortality, and the rate of success is better when
compared with other interventional procedures.
Biliary dilation and stricture have been observed in the majority
of patients submitted to liver resection and the presence of complications is associated with recurrence, therefore resections of
these structures must be included in the procedure. Bilioenteric
anastomosis has been indicated for patients with dilated bile duct
of 2 cm or more and hepaticojejunostomy is the most common
procedure in the majority of the studies. Hepaticojejunostomy has
been associated with high rate of recurrence and postoperative
complications such as biliary ﬁstula, recurrent cholangitis, liver
abscess and cholangiocarcinoma.29 Other techniques as choledochoduodenostomy and choledochojejunostomy are associated
with gastrointestinal dysfunction and biliary reﬂux. When biliary
drainage is required and patients presented with stones and bile
duct dilation, the success rate is lower. In the present study, hepaticojejunostomy was associated with more infectious complications, possibly due to the presence of extrahepatic biliary disease,
inadequate drainage and stone formation. A better understanding
of the therapeutic impact of hepatectomy associated with bile duct
exploration and biliary drainage for intrahepatic lithiasis is necessary. Recurrence of symptoms revealed that bilioenteric anastomosis is not the ideal solution for intrahepatic lithiasis.23,30e32
Biliary ﬁstula was the most common complication in the present
study (13.3%) and infectious complications were observed in 13
patients (10.2%), related mainly to biliary ﬁstula and previous
cholangitis. The higher incidence of biliary ﬁstula in patients with
liver resection for hepatolithiasis when compared with other causes for hepatectomy brings into discussion the necessity of routine
drainage of the raw surface. Four between the six groups in this
study, perform routine drainage after liver resection for hepatolithiasis. No operative mortality was associated to these complications even in patients with liver abscess or cholangitis.
Residual stones are a common ﬁnding.31e36 However, in the
present study residual stones were observed in two asymptomatic
patients (1.5%), a lower rate when compared with studies where
liver resection was not performed. Recurrence was observed in 10
patients (7.8%) and post hepatectomy cholangitis was the main
complication in 6 patients. To minimize the risk of complications,
the affected bile duct and atrophied liver should be removed
routinely. In some cases with bilateral stones and when a hepaticojejunostomy is performed, a subcutaneous hepaticojejunal
loop has been used for the treatment of recurrent stones; however
the majority of groups prefer the percutaneous approach for these
cases.37 Moreover, for patients with bilobar disease and associated
biliary cirrhosis or portal hypertension, liver transplantation is
indicated.38,39
Intrahepatic lithiasis is a well-known risk factor for cholangiocarcinoma due to recurrent cholangitis. Furthermore, intrahepatic cholangiocarcinoma is the most important prognosis
predictor of survival. The incidence has been reported to be as high
as 15% of the patients with intrahepatic lithiasis. In Japan, a

Brazilian or Asian descendant was included. Moreover, low socioeconomic conditions and malnutrition, common in some regions in
Brazil, are not associated with a high incidence of hepatolithiasis.
However, many cases have been reported with some similarities to
those with Asian hepatolithiasis.1 In the western world, small series
from Brazil, Italy and Chile have been reported.11,14,15 To our
knowledge, this is the largest experience of surgical treatment for
non-Asian intrahepatic lithiasis.
Previous history of cholangitis is the most common clinical
presentation observed in these patients; however some patients
have abdominal pain or discomfort, nausea or vomiting as the main
symptoms. The left hepatic duct is more commonly affected and
more susceptible to strictures probably due to the fact that the duct
meets in a nearly right angle with the common hepatic duct,
leading to a greater possibility of more biliary stasis and a point of
greater risk for stone impaction. The biliary epithelium damage due
to the impacted stone or the strictures caused by recurrent cholangitis are the most common cause of recurrence of intrahepatic
stones and its consequences.2,3,16,17
Surgical treatment is advised in symptomatic intrahepatic
lithiasis and the presence of a myriad of clinical symptoms has been
observed. Careful evaluation with magnetic resonance image or
computed tomography is necessary including the location of the
stones, if the disease is unilobar or bilobar, presence of extrahepatic
disease, cholangitis, liver abscess or ﬁbrosis, and atrophy. The ideal
treatment include the removal all stones, the intrahepatic bile ducts
with strictures, clearance of the infected segments of the liver,
promote adequate drainage of the bile from compromised bile duct
to
the
small
bowel,
and
minimize
the
risk
of
complications.2,17,18,19,48 In the present study isolated intrahepatic
lithiasis was not an indication for liver resection. These patients
were sent to the department of endoscopy or interventional radiology, according to the location of the stones. Similarly, patients
with parenchyma atrophy and ﬁbrosis or stenosis were not referred
to endoscopic or interventional radiology treatment.
According to Tazuma et al3 the treatment of intrahepatic lithiasis
includes peroral cholangioscopy (POCS), percutaneous transhepatic
cholangioscopy (PTCS) and surgical resection. PTCS or POCS are
indicated in symptomatic patients with intrahepatic lithiasis
associated to past history of bile duct reconstructive surgery and
the presence of bile duct stenosis. Surgical resection is suggested in
patients with suspected intrahepatic cholangiocarcinoma or liver
atrophy and unsuccessful POCS and/or PTCS. However, liver
resection for intrahepatic lithiasis results in signiﬁcantly lower residual stone rate when compared with choledocholithotomy or
hepaticojejunostomy alone or other nonsurgical treatments. The
procedure is also associated with lower risk of related complications such as recurrent cholangitis, liver abscess, secondary biliary
cirrhosis, portal hypertension and liver failure.3,20,21 In the present
study the indications for surgical treatment were different when
compared with patients referred to endoscopic or interventional
radiology treatment.
In symptomatic patients, without extrahepatic disease, left
lateral sectionectomy is an easy and safe procedure with low
morbidity and has been performed by laparoscopy with excellent
results and short hospital stay. In this case, all the diseased liver
parenchyma can be resected and the rate of clearance of intrahepatic stones in the left lobe is high with low incidence of residual
stones. In this study 49.6% of the patients underwent left lateral
sectionectomy and, in the last years, by laparoscopic approach, all
with good outcomes.21e24
In patients with bilobar intrahepatic lithiasis, the treatment is
more complicated and difﬁcult. The decision to resect and how
many segments to resect is difﬁcult mainly due to the extent of the
resection, the risk of residual stones and associated complications
5
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nationwide survey observed that in 88% of patients with bile duct
cancer, the tumor was located at the atrophic hepatic lobe.40 In
patients with biliary strictures and/or liver atrophy, the complete
resection of this area should be recommended.41e44
Some predictive factors are associated with progression to
cholangiocarcinoma in patients with intrahepatic lithiasis
including smoking, duration of intrahepatic stones, stone location,
serum carcinoembryonic antigen (CEA), serum alkaline phosphatase, serum albumin, hepatitis virus B (HBV) and hepatitis virus C
(HCV) infection. However, these risk factors have been observed in
Asian intrahepatic lithiasis, and there is no data regarding risk
factors for Non-Asian patients.2,3,40e43 In the present study cholangiocarcinoma was identiﬁed in two patients (1.5%) with
hepatolithiasis.
Laparoscopic liver resection for intrahepatic lithiasis has been
associated with signiﬁcantly shorter hospital stay and no difference
in morbidity and mortality. However in some patients the
deformed biliary anatomy and perihepatic adhesions associated to
cholangitis may increase the risk of complications.44e48 In this
study only selected patients (11%) underwent laparoscopic liver
resection (left lateral sectionectomy) and the mean operative time
was shorter and no complications were observed.
We identiﬁed a large number of patients with intrahepatic
lithiasis and this caught our attention about a rare disease. Our data
reﬂected that the non-Asian hepatolithiasis presents the same
clinical and pathological characteristics observed in Asian patients
and that the treatment should be individualized according to the
clinical presentation of the disease.

11. Herman P, Perini MV, Machado MAC, et al. Liver resection as the deﬁnitive
treatment for unilateral non-oriental primary intrahepatic lithiasis. Am J Surg.
2006;191:460e464.
12. Takayashiki T, Shimizu H, Kimura F, et al. Hepatolithiasis. Jpn J Clin Med.
2010;(Suppl):431e434.
13. Dindo D, Demartines N, Clavien PA. Classiﬁcation of surgical complications: a
new proposal with evaluation in a cohort of 6336 patients and results of a
survey. Ann Surg. 2004;240:205e213.
14. Catena M, Aldrighetti L, Finazzi R, et al. Treatment of non-endemic hepatolithiasis in a Western country. The role of hepatic resection. Ann R Coll Surg
Engl. 2006;88:383e389.
~ oz C, et al. Anatomic hepatectomy as a deﬁnitive
15. Jarufe N, Figueroa E, Mun
treatment for hepatolithiasis: a cohort study. HPB. 2012;14:604e610.
16. Suzuki Y, Mori T, Yokoyama M, et al. Hepatolithiasis: analysis of Japanese
nationwide surveys over a period of 40 years. J Hepatobiliary Pancreat Sci.
2014;21:617e622.
17. Liu FB, Yu XJ, Wang GB, et al. Preliminary study of a new pathological
evolution-based clinical hepatolithiasis classiﬁcation. World J Gastroenterol.
2015;21:2169e2177.
18. Qiao O, Hu P, Jin Y. Hepatic lobectomy and segmental resection of liver for
hepatolithiasis. W Indian Med J. 2014;63:176e178.
19. Sakpal SV, Babel N, Chamberlain RS. Surgical management of hepatolithiasis.
HPB. 2009;11:194e202.
20. Tabrizian P, Jibara G, Shrager B, et al. Hepatic resection for primary hepatolithiasis: a single-center western experience. J Am Coll Surg. 2012;215:
622e626.
21. Shah OJ, Robbani I, Shah P, et al. Left-sided hepatic resection for hepatolithiasis:
a longitudinal study of 110 patients. HPB. 2012;14:764e771.
22. Kai M, Chijiiwa K, Ohuchida J, et al. Long term outcome after treatment for
hepatolithiasis. Tan To Sui. 2007;28:509.
23. Vetrone G, Ercolani G, Grazi GL, et al. Surgical therapy for hepatolithiasis: a
Western experience. J Am Coll Surg. 2006;202:230.
24. Li C, Wen T. Surgical management of hepatolithiasis: a minireview. Intractable
& Rare Diseases Research. 2017;6:102e105.
25. Li SQ, Hua YP, Shen SL, et al. Segmental bile duct-targeted liver resection for
right-sided intrahepatic stones. Medicine. 2015;94:1e7.
26. Li SQ, Liang LJ, Hua YP, et al. Bilateral liver resection for bilateral intrahepatic
stones. World J Gastroenterol. 2009;15:3660e3663.
27. Yang T, Lau WY, Lai EC. Hepatectomy for bilateral primary hepatolithiasis: a
cohort study. Ann Surg. 2010;251:84e90.
28. Li SQ, Liang LJ, Peng BG, et al. Outcomes of liver resection for intrahepatic
stones: a comparative study of unilateral versus bilateral disease. Ann Surg.
2012;255:946e953.
29. Herman P, Perini MV, Pugliese V, et al. Does bilioenteric anastomosis impair
results of liver resection in primary intrahepatic lithiasis? World J Gastroenterol.
2010;16:3423e3426.
30. Jia CK, Weng J, Chen YK, et al. Hepatectomy with primary closure of common
bile duct for hepatolithiasis combined with choledocholithiasis. World J Gastroenterol. 2015;21:3564e3570.
31. Ran X, Yin B, Ma B. Four major factors contributing to intrahepatic stones.
Gastroenterol Res Pract. 2017;207:1e5.
32. Li E-L, Yuan R-F, Liao W-J, et al. Intrahepatic bile duct exploration lithotomy is a
useful adjunctive hepatectomy method for bilateral primary hepatolithiasis: an
eight year experience at a single centre. BMC Surg. 2019;19:1e6.
33. Tan HL, Koh YX, Lye WK, et al. Surgical management decreases disease
recurrence risk in recurrent pyogenic cholangitis. ANZ J Surg. 2017;88:9e13.
34. Al-Sukhni W, Gallinger S, Pratzer A, et al. Recurrent pyogenic cholangitis with
hepatolithiasis: the role of surgical therapy in North America. J Gastrointest
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35. Uchiyama K, Yamaue H. The best choice of the treatment for hepatolithiasis to
reduce residual and recurrent stones. Surgery. 2008;70:950e954.
36. Chen ZY, Gong RX, Luo YL, et al. Surgical procedures for hepatolithiasis. HepatoGastroenterology. 2010;57:134e137.
37. Kassem MI, Sorour MA, Ghazal AHA, et al. Management of intrahepatic stones:
the role of subcutaneous hepaticojejunal access loop. A prospective cohort
study. Int J Surg. 2014;12:886e892.
38. Chen ZY, Yan LN, Zeng YY, et al. Preliminary experience with indications for
liver transplantation for hepatolithiasis. Transplant Proc. 2008;40:3517e3522.
39. Feng L-B, Xia D, Yan L-N. Liver transplantation for hepatolithiasis: is terminal
hepatolithiasis suitable for liver transplantation? Clin Transplant. 2016;30:
651e658.
40. Suzuki Y, Mori T, Abe N, et al. Predictive factors for cholangiocarcinoma
associated with hepatolithiasis determined on the basis of Japanese Multicenter study. Hepatol Res. 2012;42:166e170.
41. Li H-Y, Zhou S-J, Li M, et al. Diagnosis and cure experience of hepatolithiasisassociated intrahepatic cholangiocarcinoma in 66 patients. Asian Pac J Cancer
Prev APJCP. 2012;13:725e729.
42. Sheen-Chen S-M, Chou F-F, Eng H-L. Intrahepatic cholangiocarcinoma in hepatolithiasis: a frequently overlooked disease. J Surg Oncol. 1991;47:131e135.
43. Liau JY, Tsai JH, Yuan RH, et al. Morphological subclassiﬁcation of intrahepatic
cholangiocarcinoma: etiological, clinicopathological, and molecular features.
Mod Pathol. 2014;27:1163e1673.
44. Park HM, Hur YH, Cho CK, et al. Incidence of underlying biliary neoplasm in
patients after major hepatectomy for preoperative benign hepatolithiasis. Ann
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5. Conclusion
Liver resection is considered the standard treatment for patients
with symptomatic intrahepatic lithiasis, especially in unilateral
disease and when an irreversible damage to biliary duct or liver
parenchyma has occurred. Resection removes the stones, the atrophy of the parenchyma, strictures, and promotes an adequate
biliary drainage if necessary. Recurrence was more frequently
observed in patients with bilobar stones and/or with a hepaticojejunostomy. The risk of malignant transformation is low in
non-Asian patients.
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