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Abstract. Hepatolithiasis is a risk factor for cholangiocarcinoma. It is 
difficult to make an accurate diagnosis before treatment. In a retrospec- 
tive study, we identified characteristic clinical features of 103 patients 
with hepatolithiasis (group H) and 10 patients with hepatolithiasis 
associated with cholangiocarcinoma (group HC), and examined the 
methods for diagnosis and treatment. The main symptoms were abdom- 
inal pain, fever, and jaundice, although few patients in group HC had 
jaundice. The incidence of abnormal serum levels of carcinoembryonic 
antigen (CEA) in group HC was higher than in group H. The incidence of 
cholangiocarcinoma in cases in which most of the stones were present in 
the intrahepatic ducts of the left lobe (type I-L) was higher than the 
incidence in the other patients. Of the patients who underwent portogra- 
phy in group HC, portal veins in the portion of the liver containing the 
cholangiocarcinoma were not seen, and this region was atrophic in the 
operative specimens. The incidence of portal obstruction in portograms in 
group HC was higher than that in group H. The possibility of carcinoma 
should be kept in mind if there are high levels of CEA, if the location of 
the stones is classified as type I-L, or if portal veins cannot be seen on 
portograms. In such patients, liver resection should be considered 
because there may be undiagnosed cholangiocarcinoma. 

Sanes and MacCallum [1] first reported two cases of cholangio- 
carcinoma occurring together with hepatolithiasis in 1952. It is 
still difficult to make an accurate diagnosis before treatment [2, 3]. 
The aim of this study is to describe the characteristic clinical 
features of patients with hepatolithiasis and of patients with 
hepatolithiasis associated with cholangiocarcinoma. 

Subjects and Methods 

Over the past 21 years we have treated 113 patients with hepato- 
lithiasis at our hospital. Group H contained 103 (91%) patients 
with hepatolithiasis only, and group HC contained 10 (9%) 
patients with cholangiocarcinoma as well. We compared the 
clinical features of the groups, including sex, age, signs and 
symptoms, results of laboratory tests including assays of tumor 
markers, radiologic and operative findings, and outcome. We 
retrospectively examined the diagnosis (methods and accuracy) 
and treatments chosen for all patients. 

Chi-square and Fisher's exact tests were used for unadjusted 
comparison of study groups. Allp values reported were two-tailed. 

Correspondence to: S. Kubo, M.D. 

Results 

Patients 

Characteristics of the two groups are summarized in Table 1. In 
group H, there were 40 men and 63 women (1.0:1.6). Group HC 
contained 6 men and 4 women. Overall, 6 (13%) of the 46 male 
patients and 4 (6%) of the 67 female patients had cholangiocar- 
cinoma. In group H, the main symptoms were abdominal pain 
(87%), fever (65%), and jaundice (51%) (Table 2). In group He,  
the main symptoms were abdominal pain (90%) and fever (80%); 
jaundice occurred in only two patients (20%). The time since 
onset of symptoms in group H ranged from 3 days to 40 years, with 
a mean of 12 years. In group HC, the period was from 3 months 
to 27 years, with a mean of 13 years. There was no significant 
difference in the mean periods. Forty-seven (46%) patients in 
group H and five (50%) patients in group HC had had biliary 
surgery. Cholecystectomy with or without choledochotomy was 
done in 37 (36%) of the patients in group H and in 4 (40%) 
patients of group HC. Biliary drainage procedures including 
hepaticojcjunostomy and choledochojejunostomy were done in 10 
(10%) patients of group H and in one (10%) patient of group HC. 
There was no significant difference in the incidence of such 
procedures. 

Laboratory Test Results 

There were no significant differences between the groups in terms 
of blood cell counts or results of liver function tests. Serum levels 
of carcinoembryonic antigen (CEA) were measured in 40 patients 
in group H and in 9 patients in group HC. In group H, the levels 
in seven patients (18%) were above normal. In three of these 
seven patients (8% of the 40 patients), the levels were more than 
twice normal. In six of the nine patients (67%) in group HC, the 
levels were more than twice normal. The incidences of CEA levels 
above normal in the two groups were significantly different (p < 
0.01). The incidence of CEA levels above twice normal in the 
groups also was significantly different (p < 0.005). The sensitivity 
of the CEA level to diagnose cholangiocarcinoma was 67% and 
the specificity 83%. If a CEA value of more than twice normal is 
taken to be abnormal, the specificity was 93%. In group H, 19 
patients were tested for serum levels of carbohydrate antigen 
(CA) 19-9, and three patients had results above normal. In group 
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Table 1. Characteristics of patients with hepatolithiasis only and with 
both hepatolithiasis and cholangioma. 

Group H Group HC 
Characteristic (n = 103) (n = 10) 

Age (years), range, mean 10-83 (54) 43-79 (59) 
Sex (male/female) 1.0:1.6 1.0:0.7 
Time since onset of 12 13 

symptoms (years) 
Treated surgically earlier 47 (46%) 5 (50%) 

H: hepatolithiasis only; HC: hepatolithiasis and cholangioma. 

Table 2. Symptoms of the patients. 

Group H Group HC 
Symptom (n = 103) (n = 10) 

Abdominal pain 90 (87%) 9 (90%) 
Fever 67 (65%) 8 (80%) 
Jaundice 53 (51%) 2 (20%) 

HC, the level was measured in one patient, and the value was 
above normal. 

Classification of Hepatolithiasis 

The location of stones in the two groups was classified as 
previously reported [4]. Results are shown in Table 3, with 
definition of the various types in the footnote. In group HC, nine 
cases (90%) were classified as type I and one case (10%) was type 
IE; most stones were in the intrahepatic bile ducts. In group H, 
types L, R, and LR accounted for 56 cases (54%), 24 cases (23%), 
and 23 (22%) cases, respectively. The incidence of cases classified 
as type I in group HC was higher than that in group H (p < 0.05). 
In group HC, nine cases (90%) were of type L and one case (10%) 
was of type R. The incidence of cases classified as type L was 
higher in group HC than in group H (p < 0.05). The incidence of 
cholangiocarcinoma in cases classified as type I-L (8 of the 45 
patients, or 18%) was higher than the incidence in the remaining 
patients (2 of the 58 patients, or 3%; p < 0.05). Ten of the 
thirty-seven type I-L cases in group H and all of the eight type I-L 
cases in group HC had stones in the intrahepatic ducts only. 
Therefore the incidence of cholangiocarcinoma in patients classi- 
fied as type L and in whom stones were present in the intrahepatic 
ducts only (8 of the 18 patients, or 44%) was significantly higher 
than the incidence in the remaining patients (2 of the 95 patients, 
or 2%;p  < 0.0001). 

Table 4 shows the site of stenosis in the bile duct when present. 
Stenosis was not detected in 33 patients in group H. In the other 
70 patients, there was stenosis at two sites in the bile ducts in eight 
patients and in three sites in two patients. In group HC, one 
patient did not have stenosis. Stenosis was detected in the left 
hepatic duct in six patients, in bile ducts in the left lobe in two 
patients, and in a bile duct in the posterior segment in one patient. 
Therefore in most patients (80%) in group HC, stenosis was 
found in the bile ducts in the left lobe. The locations of the 
stenotic lesion and the cholangiocarcinoma corresponded. 

Table 3. Classification of hepatolithiasis by location of stones. 

No. of cases classified by type 

Type I IE E Total 

L 37 (S) 10 (1) 9 56 (9) 
R 18 (1) 4 2 24 (1) 
LR 11 9 3 23 

Total 66 (9) 23 (1) 14 103 (10) 

I: most stones in the intrahepatic bile ducts; E: most stones in the 
extrahepatic bile duct; IE: stones in both intrahepatic and extrahepatic 
bile ducts; L: most stones in the left lobe; R: most stones in the right lobe; 
LR: stones in both lobes. 

Numbers not in parentheses are for patients with hepatolithiasis only; 
numbers in parentheses are of patients with both hepatolithiasis and 
cholangioma. 

Table 4. Site of stenosis of the bile ducts. 

Site of stenosis Group H Group HC 

Bile duct 
Anterior segment 6 
Posterior segment 9 
Lateral segment 22 
Medial segment 2 

Left hepatic duct 21 
Right hepatic duct 7 
Common hepatic duct 10 
Common bile duct 5 

Diagnosis of Cholangiocarcinoma 

In group HC, hepatolithiasis was not difficult to diagnose; and for 
its detection, ultrasonography, computed tomography (CT), and 
direct cholangiography by percutaneous transhepatic cholangiog- 
raphy or endoscopic retrograde cholangiography were all useful. 
Of the 10 patients in group HC, 5 patients were initially diagnosed 
as having hepatolithiasis with liver abscess or cholangitis (Table 
5). CT scans of these five patients showed a space-occupying 
lesion in the liver, but it was difficult to differentiate between liver 
abscess and malignancy. Two patients seen during the first 10 
years of the study period were diagnosed preoperatively as having 
hepatolithiasis with cholangiocarcinoma, but both tumors were 
too advanced for surgery. In one patient, a correct diagnosis was 
made by percutaneous transhepatic cholangioscopy (done only in 
this patient), and extension of the carcinoma was confirmed by 
intraoperative examination of frozen sections. 

To determine if there were differences in the results of medical 
imaging in the two groups, we next investigated the findings by 
portography done during the portal phase by angiography or 
percutaneous transhepatic portography. In group H, 14 patients 
underwent portography. In two (14%) of the 14 patients, portal 
veins in the lobe with stones could not be seen. Portography was 
done in five patients in group HC. In all five, portal veins in the 
lobe with the cholangiocarcinoma could not be seen in their 
entirety. The incidence of portal obstruction in group HC was 
higher than that in group H (p < 0.005). The sensitivity of the 
findings from portograms for the diagnosis of cholangiocarcinoma 
was 100% and the specificity 86%. In three of the five patients 
who underwent both portography and cholangiography, parts of 
the bile ducts more peripheral than the portal vein were visualized 
(Fig. 1). These results indicate that portography may be useful for 
diagnosing hepatolithiasis associated with cholangiocarcinoma. 
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Table 5. Preoperative diagnosis, treatment, and outcome of patients 
with hepatolithiasis and cholangiocarcinoma. 

Preoperative 
diagnosis (in Outcome after 

Case addition to treatment or 
no. hepatolithiasis) Treatment admission a 

1 b Cholangitis - -  Died at 2 months ~ 
2 Cholangioma Biliary drainage Died at 1 month 
3 Liver abscess Left lobectomy Died at 11 months 
4 Cholangioma - -  Died at 1 month a 
5 Liver abscess Left iobectomy Died at 1 year 6 

months 
6 Liver abscess Left lobectomy Died at 2 months 
7 Liver abscess Lateral segmentectomy Died at 8 months 
8 - -  Lateral segmentectomy Died at 1 year 5 

months 
9 Cholangioma Left lobectomy, lymph Alive at 2 years 4 

node resection months 
10 - -  Left lobectomy Alive at 11 months 

aOutcome for the two patients left untreated was evaluated after 
admission not treatment. 

bCholangioma was diagnosed 2 years 3 months after the first opera- 
tion for hepatolithiasis. 

Treatment, Operative Findings, and Outcome of Hepatolithiasis 
with Cholangiocarcinoma 

Table 5 lists treatments used and the outcomes. Surgery could not 
be done in two patients with advanced cholangiocarcinoma. Left 
lobectomy was done in five patients and lateral segmentectomy in 
two patients. The cancerous lesions, all adenocarcinomas, were in 
the same area as most of the stones and spread as a rule toward 
the hepatic hilum. The patients whose cancer could not be 
resected died within 2 months. Five patients who underwent liver 
resection without a correct preoperative diagnosis and whose 
operative specimens suggested that there was residual carcinoma 
in the liver remaining died because of recurrences of cholangio- 
carcinoma and recurrent cholangitis within i year 5 months. The 
one patient in whom the preoperative diagnosis was correct and in 
whom the carcinoma was resected completely is alive 2 years 4 
months after surgery, without recurrence. The oPeration involved 
left lobectomy and lymph node resection in the hepatic hilum and 
along the proper and common hepatic arteries. The histologic 
examination showed that some of the resected lymph nodes along 
the proper and hepatic arteries were involved. 

Discuss ion  

Hepatolithiasis is, a risk factor for cholangiocareinoma [5]. From 
2.3% to 10.0% of cases of hepatolithiasis are associated with 
cholangiocarcinoma (9% in our patients) [2, 3, 6-8].  Some 
investigators have reported that mechanical stimuli from intrahe- 
patic calculi and chemical irritation to the bile duct wall by the 
infected bile are causes of the cancer [9]. Other studies [8, 10] 
suggest that recurrent cholangitis results in atypical epithelium, 
which may give rise to cancerous lesions. In both groups most 
patients had Charcot's triad. The lower incidence of jaundice in 
group HC than in group H may be explained by most of the stones 
in all patients in group HC being in the intrahepatic bile ducts; the 
common bile duct was rarely obstructed by stones. 

The incidence of associated carcinoma in type I-L (especially 

Fig. 1. Cholangiogram and portogram of a patient with hepatolithiasis 
associated with cholangioma (case 10). Top. Cholangiogram shows periph- 
eral intrahepatic bile ducts in the left lobe (arrow). Bottom. Portogram 
shows that the left portal vein is obstructed at the branching point (arrow). 

when all stones were in the intrahepatic bile ducts) was signifi- 
cantly higher than in the other types. When patients whose 
hepatolithiasis is classified as type I-L are treated, the possibility 
of carcinoma should be kept in mind. The finding of abnormal 
serum levels of CEA suggests that cholangiocarcinoma may be 
present. Measurement of CA 19-9 may also give information 
useful for the diagnosis of cholangiocarcinoma associated with 
hepatolithiasis. 

Chen et al. [3] reported that early diagnosis can be aided by any 
of the following findings: detection of a hyperechoic mass in the 
liver parenchyma during abdominal ultrasonography; detection of 
a scintigraphic defect near the hilum; filling defects or obliteration 
of intrahepatic ducts seen during percutaneous transhepatic 
cholangiography or endoscopic retrograde cholangiography; a 
nodular hepatic tumor mass or atrophic fibrotic liver seen during 
surgery; and intraoperative choledochoscopic findings of an in- 
traluminal tumor or infiltrating lesion. Sonography and computed 
tomography are useful for detecting stones and dilated bile ducts 
in the liver. These methods of imaging sometimes show a space- 
occupying lesion that suggests the presence of a liver abscess, as 
was the case here for four of our patients. Cholangiography is 
insufficient to demonstrate the intraluminal changes in cholangio- 
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carcinoma because when stones are present, obstruction or ste- 
nosis caused by cholangiocarcinoma is not easy to differentiate 
from that caused by stones. In our patients, intrahepatic bile ducts 
were sometimes visualized from the central part to the peripheral 
part despite the existence of cholangiocarcinoma. Percutaneous 
transhepatic cholangioscopy may be useful for identifying the 
changes in the bile ducts. However, the existence of carcinoma 
should be confirmed by intraoperative examination of frozen 
sections because percutaneous transhepatic cholangiography is 
invasive, may cause seeding of cancer cells, and it takes time to 
expand the fistula enough for passage of the cholangioscope. 

We usually use portography during angiography (portal phase) 
or percutaneous transhepatic portography to detect changes in 
the portal veins, to decide on indications for liver resection, and to 
plan operative methods for liver surgery [11]. In this study, we 
showed portography to be useful for diagnosing hepatic atrophy 
and cholangiocarcinoma. Portography should be tried in cases 
classified as type I, and especially type I-L, because the incidence 
of cholangiocarcinoma in such cases was higher than that in the 
other patients. Portography should be done in patients without 
cholangitis or after biliary drainage for cholangitis. In group HC, 
there was atrophy of the hepatic tissue in the operative specimens 
corresponding to the location where portal veins were not seen by 
portography. In group H, portal veins could be seen by portogra- 
phy in 12 of the 14 patients, although the portal veins were thin in 
five of these patients. Terada et al. [12] reported that portal 
stenosis may be caused by an inflammatory extension of cholan- 
gitis and may worsen, causing parenchymal atrophy. Therefore 
obstruction of portal veins means deterioration of the hepatic 
tissue and strongly suggests the existence of cholangiocarcinoma. 
The prognosis of this disease is poor. The main objectives of the 
treatment of hepatolithiasis are to remove all stones and to 
eliminate bile stasis in the biliary tract to help prevent recurrence. 
However, for hepatolithiasis with most of the stones in the 
intrahepatic bile ducts, if the liver parenchyma has deteriorated 
and associated cholangiocarcinoma is suspected, resection of that 
portion of the liver should be considered. At that time, frozen 
sections should be examined intraoperatively to help decide the 
operative method, including lymph node resection. The one 
patient who underwent liver and lymph node resection after an 
accurate diagnosis had a good outcome. 

In conclusion, high levels of CEA, type I-L, or portal obstruc- 
tion Strongly suggests the existence of cholangiocarcinoma. In 
such patients, liver resection should be considered because of the 
possibility of undiagnosed cholangiocarcinoma. It is important to 
make a correct pre- or intraoperative diagnosis and to undertake 
the appropriate operative methods including lymph node resec- 
tion. 

R6sum6 

La lithiase intrah6patique est un facteur de risque de cholangio- 
carcinome. I1 est difficile d'en faire le diagnostic pdcis avant le 
traitement, Dans une 6tude rdtrospective, nous avons identifi~ les 
caract6res cliriiques chez 103 patients ayant une lithiase intra- 
h6patique (groupe H) et chez 10 patients ayant une lithiase 
intrah6patique associde/~ un cholangiocarcinome (groupe HC) en 
examinant les moyens diagnostiques et th6rapeutiques. Les symp- 
t6mes principaux 6taient la douleur abdominale, la fi6vre et 
l'ict6re, mais tr~s peu de patients du groupe HC avait un ictbre. I1 

y aviat plus de patients ayant un taux 61ev6 d'antig6ne carcinoem- 
bryonnaire (ACE) dans le groupe HC que dans le groupe H. 
L'incidence de cholangiocarcinome associ6 fi une lithiase intra- 
h6patique du lobe gauche (type IL) 6tait plus dlevd que chez les 
autres patients. Des patients ayant une portographie dans le 
groupe HC, on u'a pas visualis6 les veines portes darts la r6gion du 
cholangiocarcinome et eette partie du foie dtait souvent atro- 
phique sur la pi6ce de rdsection. L'incidence de l'obstruction 
porte dans le groupe HC dtait plus dlev6c que dans le groupe H. 
La possibilit6 de cancer doit rester pr6sent fi l'esprit si on a des 
niveaux 6ievds d'ACE surtout si la lithiase est du type IL ou si l'on ne 
peut visualiser les veines portes sur la portographie. Chez de tels 
patients, il faut envisager une rdsection hdpatique car il peut s'agir 
d'un cholangiocarcinome autrement ditficilement diagnostiqu6. 

Resumen 

La hepatolitiasis es un factor reconocido de riesgo de colangio- 
carcinoma. Su diagndstico es dificil de establecer. En un estudio 
retrospectivo hemos identificado las caracterfsticas clinicas en 103 
pacientes con hepatolitiasis (grupo H) y e n  10 pacientes con 
hepatolitiasis asociada con colangiocarcinoma (grupo HC); y 
tambidn hemos examinad0 los m6todos de diagndstico y trata- 
miento. Los sintomas principales fueron dolor abdominal, fiebre e 
ictericia, pero pocos pacientes en el grupo HC ten/an ictericia. La 
incidencia de niveles sdricos anormales de antigeno carcinoem- 
brionario (CEA) en el grupo HC fue mayor queen el grupo H. La 
incidencia de colangiocarcinoma en aquellos casos en que los 
cfilculos se hallaban en los canales intrahep~iticos del 16bulo 
izquierdo (tipo I-L) fue m~is alta que la incideneia en el resto de 
los pacientes. De los pacientes sometidos a portografia en el 
grupo HC, las venas portales en la porci6n del higado que 
contenfa el colangiocarcinoma no fueron visualizadas y esta 
regidn apareci6 atr6fica en los especfmenes operatorios. La 
incidencia de obstruccidn portal en los portogramas en el grupo 
HC fue mils alta que la del grupo H. La posibilidad de carcinoma 
debe ser tenida en cuenta si se hallan niveles elevados de Ca, si la 
ubicacidn de los c~ilculos es clasificada como tipo I-L o si las venas 
portas no son visualizadas en los portogramas. En tales pacientes 
la resecci6n del higado debe ser considerada, puesto que puede 
existir un colangiocarcinoma no diagnosticado. 
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Invited Commentary 

Miin-Fu Chen, M.D. 

Department of General Surgery, Chang Gung Memorial Hospital, 
Taipei, Taiwan, Republic of China 

Hepatolithiasis associated with cholangiocarcinoma is not often 
encountered. The overall incidence of cholangiocarcinoma in 
association with hepatolithiasis was 5.0% (55 of 1105). During the 
past 5 years, an increased incidence to 13.7% (35 in 255) was 
noted [1, 21. 

Preoperative accurate diagnosis of cholangiocarcinoma associ- 
ated with hepatolithiasis is difficult. In one of our studies cholan- 
giography was required for all patients who underwent surgery for 
hepatolithiasis. It was performed in conjunction with and guided 
by ultrasonography. Those with filling defects or obliteration or 
faint visualization of the intrahepatic ducts by cholangiography 
had a thorough preoperative workup, including a computed 
tomography (CT) scan, percutaneous needle biopsy, or percuta- 
neous transhepatic cholangioscopic biopsy [3]. Those without a 
definite diagnosis underwent meticulous common bile duct explo- 
ration. Operative observations, such as the gross appearance of 
the liver or mucobilia found by common bile duct exploration, 
were significant in suggesting the possible diagnosis of the bile 
duct carcinoma. Intraoperative choledochoscopy or a frozen 
section microscopic diagnosis were useful for diagnosing biliary 
tree neoplasms [4]. 

There have been conflicting data regarding the elevation of 
carcinoembryonic antigen (CEA) in serum and bile related to 
biliary malignancies associated with hepatolithiasis. In our study 
[5], one-third of patients had an elevated serum CEA level when 
they had cholang!ocarcinoma, w e  also found that the concentra- 
tion of CEA in bile is unusually high not only in patients with 
cholangiocarcinoma but also in those with hepatolithiasis. The 
results were in agreement with the other series from Taiwan 
reported by Ker et al. [6]. Therefore the diagnosis of hepatobiliary 
malignancies, especially in an early stage, may be further im- 
proved by another tumor marker. 

We have no experience regarding portography in the diagnosis 
of cholangiocarcinoma associated with hepatolithiasis. According 
to many authors [7, 8], it is suspected that a decrease in portal 

venous flow is important in the formation and progression of 
hepatolithiasis in animal models. The vascular changes may be 
caused by an inflammatory extension of cholangitis and may 
deteriorate, causing parenchymal atrophy during the progression 
of hepatolithiasis. Therefore the absence or faint visualization of 
the portal vein by portography may exist in patients with hepato- 
lithiasis only. 

Hepatic resection is the only treatment for this disease [9]. 
Palliative intrahepatic tubing or percutaneous transhepatic biliary 
drainage and intraluminal radiation therapy [10] can alleviate 
jaundice and cholangitis, thereby prolonging survival. In the 
current series [2, 5, 9], the overall median survival time of patients 
with cholangiocarcinoma in association with hepatolithiasis was 
10.4 months; the 1-, 2-, and 4-year cumulative survival rates were 
30.0%, 12.7%, and 3.6%, respectively. Patients with hepatectomy 
or the presence of mucobilia had better survival rates. 
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