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Abstract

Background: The current study sought to evaluate the results of liver resection as the treatment for unilateral non-oriental primary
intrahepatic lithiasis (PHIL).

Methods: Twenty-seven symptomatic patients (mean age 42 years) were submitted to liver resection; the indications were parenchymal
fibrosis/atrophy in 22 and biliary stenosis in 5. Resection was associated with a Roux-en-Y hepaticojejunostomy in patients with a significant
degree of dilation of the extrahepatic biliary duct.

Results: There was no operative mortality and the morbidity rate was 7.4% (2 patients with biliary fistula). After a median follow-up
of 41.2 months, the overall rate of good results was 92.6%. All patients submitted to liver resection alone presented good late results,
while 80% of those with associated hepaticojejunostomy did not have complications (P = .12). Late complications were observed in
2 patients (7.4%): 1 with a liver abscess and 1 with cholangitis and recurrent stones. There was no mortality during long-term
follow-up.

Conclusions: Liver resection showed low incidence of complications and good long-term results. None of the patients with unilateral
disease without associated extrahepatic bile duct dilation presented complications and they were considered cured. We believe that resection
indications should be expanded and the procedure should be indicated as routine in patients with unilateral PHIL even in the absence of

parenchymal fibrosis/atrophy or biliary stenosis. © 2006 Excerpta Medica Inc. All rights reserved.
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Primary intrahepatic lithiasis (PIHL) or hepatolithiasis is a
very prevalent disease in Southeast Asia but it is rare in the
Western world; however, it has been increasingly reported
in some Western countries, such as Brazil [1-3]. The etiol-
ogy is unclear but the association of biliary stasis and
infection are determinant factors for stone formation. With
the routinary use of imaging methods, diagnosis of liver
stones has become more frequent, being that cholangio-
graphic evaluation is the most accurate diagnostic method.
The treatment is complex, and the goal is to promote com-
plete stone clearance, decompression of the biliary tree, and
control of bile infection; hence, it has to be individualized
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according to the different presentations of the disease. Most
groups propose surgical treatment with bilioenteric anasto-
mosis and/or liver resection as the first approach [4—-6] and
nonsurgical procedures such as percutaneous cholangio-
scopic lithotripsy or endoscopic therapy [7-10] to treat stone
recurrences rather than as the initial treatment. Stone recur-
rence is a major problem in these patients and may result in
recurrent cholangitis in up to 40% of cases [11]. Morbidity and
mortality rates for liver resection decreased significantly during
the last decade due to an exponential increase of expertise and
thus can be considered as a potentially curative treatment for
hepatolithiasis. This is especially true in patients with unilateral
irreversible disease as parenchymal atrophy or biliary stenosis,
since stones and biliary strictures can be simultaneously re-
moved, reducing the risk of recurrency [12-17].

We report our results in the largest Western series of

0002-9610/06/$ — see front matter © 2006 Excerpta Medica Inc. All rights reserved.

doi:10.1016/j.amjsurg.2005.08.036



P. Herman et al. / The American Journal of Surgery 191 (2006) 460—464 461

patients submitted to liver resection as the treatment of
unilateral non-oriental PHIL.

Patients and Methods

Eighty-four native Brazilian patients with symptomatic
PIHL were treated in our institution between 1992 and
2002. Twenty-seven (32.1%) underwent liver resection for
unilobar disease. Data regarding gender, age, symptoms,
intrahepatic stone location, history of previous biliary sur-
gery, liver function tests, intraoperative findings, and post-
operative outcome are presented.

Liver resection was indicated in the presence of an irrevers-
ible lesion as unilobar or segmental liver fibrosis/atrophy or
intrahepatic biliary stenosis. A complementary Roux-en-Y he-
paticojejunostomy was performed in patients who presented
common bile duct stones with a bile duct dilation of more
than 2 cm in diameter.

There were 12 men (44.4%) and 15 women (55.6%) with
a mean age of 42 years (range 24 to 67). History of jaundice
was present in 20 patients (74%) and cholangitis in 17
(62.9%); 13 patients (48.1%) had undergone previous bili-
ary surgery, most without a previous diagnosis of PIHL.
Eight patients had received previous cholecystectomy, 3
cholecystectomy plus hepaticojejunostomy, and 2 cholecys-
tectomy plus T-tube placement.

Physical examination did not show any significant find-
ings and no patient presented stigmata of liver failure.

Preoperative diagnosis was based on ultrasound, helicoi-
dal 3-phase tomography, and/or magnetic resonance cholan-
giography (Fig 1). Intraoperative cholangiography for the
complete evaluation of the biliary tree was performed in all
cases.

Indications for liver resection in this series were: paren-
chymal atrophy in 17 patients, intrahepatic biliary stenosis
in 5, and unilobar liver fibrosis in 5. Two patients were

Fig. 1. Computed tomography scan showing left lobe of the liver atrophy
with dilated bile ducts.

Fig. 2. Intraoperative view disclosing left lobe bile ducts dilation and
fibrosis.

submitted to liver resection in septic conditions: 1 due to
cholangitis and the other because of liver abscess.

Median follow-up was 41.2 months, ranging from 12 to
90 months. Long-term results were considered good when
there was no recurrence of stones or symptoms, or compli-
cations of the disease such as cholangitis episodes or liver
abscess during the follow-up period.

Fischer’s exact test was used to evaluate whether the
type of surgery performed (liver resection alone or liver
resection plus hepaticojejunostomy) had any impact on the
results. Statistical significance was set at .05.

Results

Among 27 patients with unilateral disease, 22 (81.4%)
had stones located in the left lobe and 5 in the right lobe.
Seven patients (25.9%) had intrahepatic and common bile
duct stones. Bilirubin levels were increased in 21.8% of
patients, and alkaline phosphatase and gamma-glutamil
transpeptidase in 65.6% and 43.7%, respectively. The other
liver function tests were within normal limits.

Four patients underwent right hepatectomy (14.8%), 6 left
hepatectomy (22.2%), 16 bi-segmentectomy II-III (59.2%),
and 1 patient underwent a segment V resection (Figs 2 and 3).
An associated Roux-en-Y hepaticojejunostomy was performed
in 7 patients (25.9%) with significant common bile duct dila-
tion and stones. Another 3 patients had undergone previous
hepaticojejunostomy (Table 1).

There was no operative mortality. Two patients who
underwent liver resection (right lobectomy and biseg-
mentectomy II, III) in septic conditions presented un-
eventful outcomes. Two patients (7.4%) presented postop-
erative biliary fistula and were conservatively managed with
an uneventful outcome; no other early complications were
observed.
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Fig. 3. Resected liver segments II and III with bile duct dilation and fibrosis
filled with pigment stones.

All patients submitted only to liver resection presented
good late results (100%), while among those with associated
hepaticojejunostomy, 2 (20%) presented late complications:
1 had liver abscess percutaneously drained with good out-
come and the other, who presented with cholangitis and
stone recurrence, received antibiotic therapy and percutane-
ous stone removal and remains well. Stone recurrence was
observed in 1 patient (3.7%). There was no mortality during
long-term follow-up.

The overall rate of good long-term results was 92.6%.
Patients submitted to liver resection only had better long-
term results when compared to those with associated he-
paticojejunostomy (100% vs. 80%), but this difference was
not statistically significant (P = .12) (Table 2).

Comments

PIHL is a rare disease in the western world but the high
number of cases in our country called our attention for it.

Table 1
Primary intrahepatic lithiasis: location of stones, type of surgery
performed, and long-term results

Stone location Type of surgery Late Good
complications long-term
results
Right lobe, Right hepatectomy (4) 0 100%
n =15 (156%) Segmentectomy V (1) 0
Left lobe, Left hepatectomy (3) 0 100%
n = 22 (68.7%) Bisegmentectomy 0
1I/1II (9)
Left hepatectomy + 0 80%
HI (3)
Bisegmentectomy 2 (6.2%)

1I/II + HIJ (7)

HJ = hepaticojejunostomy.

Table 2
Surgical procedure and long-term results

Surgical procedure n (%) Good results (%)
Liver resection 17 (53.1) 17 (100)
Liver resection plus
hepaticojejunostomy 10 (46.9) 8 (80)
Total 27 (100) 25 (92.6)
P = .1282.

We have previously reported a relative incidence of 2.1% of
PIHL between all cases of biliary stone disease treated at
our institution [2] and patients’ and stone characteristics
were similar to those with oriental PIHL, suggesting a
similar etiology. A treatment protocol, according to the
presentation of the disease [2,3] was applied and, 27 of the
84 patients with symptomatic PIHL (32.1%) underwent
liver resection for the treatment of unilateral disease.

The management of hepatolithiasis requires the complete
removal of intrahepatic and extrahepatic stones, and stric-
tured ducts, when present, as well as the adequate drainage
of the affected segments of the biliary tree. Hepatic resec-
tion is the only treatment that allows the complete removal
of intrahepatic stones and affected bile ducts, reducing the
risk of recurrence [4,5,12-20] The stone recurrence rate
following liver resection is about 9%, which is significantly
lower when compared to nonsurgical approaches or hepati-
cojejunostomy alone, which are generally associated with a
long-term recurrence rate of up to 54% [17,20]. In the
presence of biliary strictures, recent successful reports with
percutaneous management [17,21,22] has encouraged au-
thors to indicate percutaneous approach instead of the sur-
gical treatment; however, despite temporary relief of the
stenosis, a high rate of recurrences has been observed in
almost all patients with severe biliary stenosis [7,20]. The
residual/recurrent stone rate was 3.7% in our study and 10%
in that of Chen et al [20], a low rate when compared to
residual stone rates of 20% to 40% reported in most studies
without hepatic resection [7,16].

In this series, as in the majority of the reports, liver
resection was indicated only in patients with irreversible
disease such as biliary strictures or severe parenchymal
fibrosis or atrophy and not for the simple presence of stones
localized in 1 lobe of the liver [4,13-15,23].

A bilioenteric anastomosis was indicated when the com-
mon bile duct presented stones and a dilation of 2 cm or
more. Hepaticojejunostomy was the procedure of choice, as
in the majority of groups that treat the disease. Associated
procedures such as cutaneous hepaticojejunostomy or lat-
ero-lateral jejunal-duodenostomy were not employed be-
cause stone recurrences were not expected in this group of
resected patients.

There was no operative mortality even considering the 2
patients operated in septic conditions due to supurative
cholangitis or liver abscess. Overall operative morbidity
rate was 7.4% and the most common complication was
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biliary leakage; all were successfully managed using con-
servative approaches and no reoperations were required.

Good late results were achieved in 92.6% of the patients
and are comparable to other reports from the Far East, with
rates between 80% to 90% in patients with unilateral intra-
hepatic stones [4,5,12—-16]. Our data show that good late
results were achieved in all patients with unilateral stones
who did not present extrahepatic biliary disease, which can
be explained by the fact that in patients with unilateral
stones, all of the compromised liver parenchyma can be
removed, leading to cure. However, if there was a signifi-
cant dilation of the extrahepatic biliary tree due to the
presence of stones or sphincter stenosis and a biliary drain-
age procedure was required, the rate of good late results
decreased to 80% (Table 2).

Two patients (7.4%) with liver resection associated with
hepaticojejunostomy presented complications: 1 had a liver
abscess and the other had cholangitis and recurrent stones;
both were successfully treated with a percutaneous ap-
proach. The other 25 patients (92.6%) had no complications
during the period of observation.

The association between PIHL and cholangiocarcinoma
has been reported in the literature with incidences ranging
from 2.3% to 10% [20,24]. In our experience, among 53
patients with hepatolithiasis surgically treated but not sub-
mitted to liver resection, 3.7% presented cholangiocarci-
noma during their evolution [2,3] while none of the
resected patients of this series presented malignancy.
This finding may suggest that the chronically inflamed
hepatic tissue plays some role in the development of
cancer. Removal of the inflamed tissue could be consid-
ered as another advantage of hepatic resection for the
treatment of PIHL [23].

This study showed that hepatic resection is effective as
well as safe for the treatment of intrahepatic stones when
indicated for the treatment of unilateral irreversible lesions
as biliary stenosis or parenchymal fibrosis/atrophy. In pa-
tients with a hepaticojejunostomy, results were worse than
in those without extrahepatic dilations, probably due to an
associated extrahepatic biliary disease (persistence of a pos-
sible cause for stone formation and/or inadequate biliary or
stone drainage).

The reported good late results for the treatment of PIHL
are 58.3%, 77%, 84%, and 65% [5,10,24,25]. Our previous
data showed a 73.4% rate of good late results for patients
submitted to biliary drainage procedures and/or liver resec-
tions [2,3]. Hepatic resection for the treatment of hepatolithia-
sis has been reported to be associated with a low incidence of
long-term stone recurrence or recurrent cholangitis [12—17].
The global rate of 7.4% of late complications in our series is
relatively low when compared with recurrent/residual disease
rates ranging between 20% and 40% reported in most studies
after percutaneous cholangioscopic lithotripsy, or endoscopic
or other surgical approaches such as bilioenteric anastomosis
without hepatic resection [6—10,17,18].

In this study, to our knowledge the largest western PIHL

series, the indications for resection were irreversible paren-
chyma or biliary lesions. However, based on the better
results of liver resection when compared with other treat-
ment modalities for PIHL [26] and considering the low
mortality rates for the resection of other benign liver dis-
eases [27], resection has become the definitive treatment for
unilateral hepatolithiasis. We believe that the indications for
resection in patients with PIHL should be extended to en-
compass all symptomatic patients with unilateral disease
(left or right) even in the absence of associated biliary
stenosis or parenchymal atrophy.
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