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Abstract 
Aim: The present study aimed to investigate the status of primary liver tumors diagnosed in the Emergency Hospital of Mures County, 
Romania. Materials and Methods: We performed a retrospective study based on data collected from histopathological bulletins stored in 
the archives of the Pathology Laboratories of Mures County. We selected those patients’ data that were diagnosed with liver tumors during 
January 2004–August 2011. The acquired data were collected and processed statistically using the GraphPad InStat Demo 3 statistical 
software. Results: We identified 748 liver tumors out of which 264 were primary liver tumors (35.29%), whereof 108 were malignant 
primary liver tumors and 156 benign liver tumors. The male:female ratio in case of malignant tumors was 1.7:1 and for benign tumors it 
was 1:2.62. In case of malignant tumors, the mean age of male patients was 63.98±11.67 as for female patients it was 60.14±11.65 years. 
In case of benign tumors, the mean age of male patients was 59.29±9.58 as for female patients it was 55.55±12.86. 81.48% of the 
malignant tumors were hepatocellular carcinoma (HCC), followed by cholangiocarcinoma (14.81%). 40% of HCC presented associated 
cirrhosis, in the other 60% signs of chronic alcoholism being observed. Conclusions: Hepatocellular carcinoma remains the first on the list 
of malignant primary liver tumors in Romanian patients, probably due to a high rate of alcohol consumption. 
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 Introduction 

Liver tumors are an important public health issue, 
not because of the high incidence, but because of the 
required treatment and high mortality rate. 

Hepatocellular carcinoma (HCC) is the commonest 
type of primary liver tumor [1]. Its yearly incidence is 
approximately 2–7/100 000 inhabitants worldwide [2] 
and it is expected to increase in the future. According to 
Gomaa AI et al., HCC is the 5th commonest malignancy 
worldwide and the third leading cause of cancer-related 
death [3]. Although more rarely detected, intrahepatic 
cholangiocarcinoma is the second most common 
primary liver tumor [4]. In less than 1% of the cases, 
cholangiocarcinoma occurs simultaneously with HCC 
[5]. 

Most cases of primary liver tumors occur in South 
Africa and Sub-Saharan Africa, East Asia and Malaysia 
and low incidence of the disease has been recorded in 
North and South America, Europe, Australia and New 
Zealand [6]. According to data provided by the 
GLOBOCAN project of the IARC (International Agency 
for Research on Cancer), in 2008 the global prevalence 
of primary liver cancer for both genders was 
10.8/100 000, a number of 749 744 cases, ranking 
seventh among all cancer types and mortality was 
10/100 000, 695 726 death cases, ranking fourth 

regarding global cancer mortality rate [7]. Thus, in 2008 
there were 523 432 male patients diagnosed with 
primary malignant liver tumors worldwide, out of whom 
478 134 died. In case of female patients, there were 
217 592 death cases out of the 226 312 new cases 
diagnosed as primary malignant liver tumors [7]. 

Romania occupies its place among countries with 
average incidence of liver cancer, thus according to data 
provided by GLOBOCAN in 2008 the incidence of liver 
cancer for both genders was of 5.3/100 000, respectively 
1971 cases, ranking twelfth among all cancer types. The 
patients’ mortality was 6.9/100 000, respectively 2686 
death cases, ranking seventh regarding national cancer 
mortality rate. In case of male patients, the incidence of 
liver cancer in Romania in 2008 was 8.1/100 000, 
respectively 1279 cases and mortality was 10.5/100 000, 
respectively 1722 death cases. In case of female patients, 
the incidence of liver cancer in Romania in 2008 was 
3/100 000, respectively 692 cases and mortality was 
4/100 000, respectively 964 death cases [7]. 

In our study, we tried to analyze the clinico-
pathological data of Romanian patients diagnosed with 
primary liver tumors during the last seven years. At the 
same time, we analyzed the tumor stage according to  
the 7th AJCC (American Joint Committee on Cancer) 
system [8]. 
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 Materials and Methods 

We performed a retrospective study on liver tumors 
diagnosed at the Pathology Department of the Mures 
County Emergency Hospital, Romania, during January 
2004–August 2011. The present study refers only to 
primary liver tumors. 

The preliminary phase comprised clinical and 
pathological data processing, surveying patients’ gender 
and age, grade and histological type of the tumor, tumor 
diameter, vascular invasion, tumor stage and associated 
hepatic lesions (cirrhosis, hepatitis, steatosis, cholestasis, 
Mallory bodies). We should mention that although the 
processed samples included surgical specimens as well 
as biopsies, for tumor grading and staging we 
considered only surgical resection specimens. 

HCC and intrahepatic cholangiocarcinoma cases 
were re-examined microscopically for grading and 
staging according to AJCC–2010 [8]. 

A statistical analysis of the processed data was 
performed using the GraphPad InStat Demo 3 statistical 
software. For the univariate analysis of data, we used 
the Student test for independent variables (continuous 
variables with normal distribution in the Kolmogorov–
Smirnov test). We calculated mean values and standard 
deviation (SD). Differences were considered statistically 
significant when the value of the p parameter was <0.05. 

 Results 

General clinico-pathological data 

In the studied material, we identified 748 cases with 
liver tumors. Two hundred and sixty four cases were 
primary liver tumors (35.29%), the other 484 cases 
(64.71%) being liver metastases. Out of the 264 primary 
tumors, 108 (40.9%) were malignant and 156 (59.1%) 
benign liver tumors. 

The male:female ratio in case of malignant tumors 

was 1.7:1 and for benign tumors it was 1:2.62. In case 
of malignant tumors, the mean age of male patients  
was 63.98±11.67 years as for female patients it was 
60.14±11.65 years. In case of benign tumors, the mean 
age of male patients was 59.29±9.58 years as for female 
patients it was 55.55±12.86 years (Figure 1). 

 
Figure 1 – Liver tumors: gender distribution. 

Clinico-pathological data of benign and 
malignant tumors 

Benign liver tumors 

Out of the total 156 benign liver tumors 81 (30.68% 
of all cases) were cavernous hemangiomas with their 
diameter between 2–190 mm, diagnosed more frequently 
in male patients (M:F ratio 1:2.37), around the age of 
58 years. 

Simple serous cyst diagnosed in 53 cases (20.07% of 
all cases), with their diameter between 2–220 mm was 
more frequent in women (M:F ratio 1:5.62), around the 
age of 59 years. 

The case studies analyzed, we also identified 11 
hamartomatous lesions (4.16% of all cases), between  
2–42 mm in diameter and seven hepatic adenomas with 
a diameter between 15–95 mm (Table 1). 

Table 1 – Clinicopathological data of the studied liver tumors 

Primary malignant  
liver tumors 

No. of  
cases  

(%) 
Men 

Age range 
men 

[years] 

Mean age 
men (±SD) 

[years] 
Women

Age range 
women 
[years] 

Mean age 
women (±SD) 

[years] 

Tumor 
diameter 

range [mm] 
Hepatocellular carcinoma 88 (33.33%) 60 49–87 66.3 (±9.14) 28 31–77 63.78 (±11.19) 2–185 
Intrahepatic 
cholangiocarcinoma 

16 (6.06%) 7 45–77 61 (±10.37) 9 47–68 56.55 (±7.92) 2–80 

Combined hepatocellular 
and cholangiocarcinoma 

1 – – – 1 52 – 44 

Hepatoblastoma 1 1 19 – – – – 11 

Angiosarcoma 1 – – – 1 69 – 25 
Bile duct 
cystadenocarcinoma 

1 – – – 1 50 – – 

Benign liver tumors 
No. of  
cases  

(%) 
Men 

Age range 
men 

[years] 

Mean age 
men (±SD) 

[years] 
Women

Age range 
women 
[years] 

Mean age 
women (±SD) 

[years] 

Tumor 
diameter 

range [mm] 
Hemangioma 81 (30.68%) 24 41–74 58.54 (±9.19) 57 26–81 54.75 (±10.89) 2–190 
Simple serous hepatic 
cyst 

53 (20.07%) 8 41–81 61.37 (±11.41) 45 34–82 59.93 (±10.9) 2–220 

Hamartomatous hepatic 
lesions 

11 (4.16%) 6 55–69 62.5 (±5.5) 5 6–66 39 (±23.91) 2–42 

Hepatocellular adenoma 7 (2.65%) 4 38–67 – 3 23–60 – 15–95 

Biliary cystadenoma 2 (0.75%) 1 64 – 1 55 – 45, 50 

Hepatic pseudolipoma 1 1 43 – – – – 13 

Hepatic lymphangioma 1 – – – 1 31 – 15 
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Primary malignant liver tumors 

Out of the total 108 malignant liver tumors the 
commonest type was hepatocellular carcinoma (HCC) – 
88 cases (81.48%), followed by cholangiocarcinoma – 
16 cases (14.81%), the remaining 3.7% comprised one 
of each of the following cases: mixed hepatocellular 
carcinoma and cholangiocarcinoma, hepatoblastoma, 
hepatic angiosarcoma and hepatobiliary cystadeno-
carcinoma. 

On the one hand, HCC occurred twice more often in 
males than in females (M:F ratio 2.14:1). The median 
age of patients was 65.5 (±9.8) years, between the ages 
of 31 and 87-year-old, with no differences between 
genders (p=0.26). 

On the other hand, cholangiocarcinoma occurred 
mostly in females (M:F ratio 1:1.5). The median age 
was 58.5 years (±9.04), between the ages of 45 and 77-
year-old, again with no differences between genders 
(p=0.34) (Table 1). 

The median age was significantly lower in case of 
cholangiocarcinoma than in HCC (p=0.0094). 

Grading, associated liver lesions and staging 

of malignant tumors 

Hepatocellular carcinoma (HCC) 

Out of the total 88 cases of HCC 12 were well 
differentiated (G1), 47 moderately differentiated (G2), 
27 poorly differentiated (G3) and two undifferentiated 
(G4) (Table 2, Figure 2). 

Table 2 – Hepatocellular carcinoma: staging, grading 
and associated lesions 

Stage No. of cases (%)

pT1 (Solitary tumor without vascular invasion) 43 (48.86%) 
pT2 (Solitary tumor with vascular invasion or 
multiple tumors none more than 5 cm) 

45 (51.13%) 

Histologic grade (G) No. of cases (%)

G1 (Well differentiated) 12 (13.63%) 

G2 (Moderately differentiated) 47 (53.4%) 

G3 (Poorly differentiated) 27 (30.68%) 

G4 (Undifferentiated) 2 (2.27%) 

Associated lesions No. of cases (%)

Cirrhosis 36 (40.9%) 

Hepatitis 36 (40.9%) 

Steatosis 32 (36.36%) 

Cholestasis 16 (18.18%) 

Mallory bodies 23 (26.13%) 

Tumor necrosis 37 (42.04%) 
 

 
Figure 2 – Hepatocellular carcinoma (HCC): histologic grade. 

All cases included in our study were solitary tumors, 
half of them presenting vascular invasion. The diameter 
of these tumors was between 2–185 mm (Table 1). 

40.9% of the cases occurred associated with liver 
cirrhosis, while the other cases presented steatosis, 

hepatitis or Mallory bodies, which usually indicates 
chronic alcoholism (Figure 3). 

Intrahepatic cholangiocarcinoma 

Out of the total 16 cases of cholangiocarcinoma, three 



S. Turdean et al. 

 

722 

were well differentiated, 10 moderately differentiated 
and three poorly differentiated (Table 3, Figure 4). 

Table 3 – Intrahepatic cholangiocarcinoma: staging, 
grading and associated lesions 

Stage No. of cases (%)

pT1 (Solitary tumor without vascular invasion) 6 (37.5%) 

pT2 (Solitary tumor with vascular invasion) 10 (62.5%) 

Histologic grade (G) No. of cases (%)

G1 (Well differentiated) 3 (18.75%) 

G2 (Moderately differentiated) 10 (62.5%) 

G3 (Poorly differentiated) 3 (18.75%) 

Associated lesions No. of cases (%)

Hepatitis 12 (75%) 

Steatosis 6 (37.5%) 

Cholestasis 8 (50%) 

Tumor necrosis 5 (31.25%) 

The diameter of these tumors was between 2–80 mm. 
All cases included in our study were solitary tumors, 
more than half of them presenting vascular invasion. 
Although 75% of the cases were associated with hepatitis, 
there were no cases of associated liver cirrhosis. 
 

 
Figure 3 – Hepatocellular carcinoma: associated lesions. 

 
Figure 4 – Cholangiocarcinoma: histologic grade. 
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Figure 4 (continued) – Cholangiocarcinoma: histologic grade. 

 Discussion 

The aim of our study was to present the main clinico-
pathological features of primary liver tumors diagnosed 
during 2004–2011 in Mures County, Romania. The 
results include a presentation of histological subtypes  
of liver tumors according to the histological grade  
of differentiation, associated lesions, age, gender and 
diameter. Unlike other cancers, the prognosis of primary 
malignant liver tumors is determined by not only 
anatomical aspects and tumor growth, but a number  
of pathophysiological aspects such as the presence of 
cirrhosis and the level of residual liver function [9]. 

In a recent study performed on 879 cases of hepato-
cellular carcinoma (HCC) the authors found that 57.7% 
of the cases were associated with cirrhosis and 33.2% 
with vascular invasion and the ratio of G1 and G2/G3 
and G4 was 49.1%/50.9% [10]. In our study, we found 
that 40.9% of the cases were associated with cirrhosis 
and 51.13% with vascular invasion and the ratio of G1 
and G2/G3 and G4 was 67.04%/32.95%. Although our 
patients presented a better differentiation compared to 
Ishikawa T [11], the rate of vascular invasion was 
significant higher. 

It is a widely accepted fact that cirrhosis, which 
occurred due to chronic infection with hepatitis viruses 
B and C is an important risk factor for hepatocellular 
carcinoma. However, this disease can also develop in a 
non-cirrhotic liver, especially in those countries where 
the infection with hepatitis B is endemic [11]. We 
should also pay close attention to other risk factors  
such as diabetes and increased body mass index with 
subsequent development of non-alcoholic steatohepatitis 
[12], mainly due to the epidemic increase of obesity in 
adults and children during the last 25 years [13]. Other 
non-viral causes of hepatocellular carcinoma include 
iron storage disorder, alcohol abuse, smoking, oral 
contraceptives, exposure to aflatoxin and habitual 
consumption of betel. Thus, the etiology of many 
hepatocellular carcinoma cases is multifactorial including 
viral infection and exposure to environmental factors 
[14]. A high percentage of our patients (59%) presented 
associated lesions, which indicate chronic alcoholism. 

Cholangiocarcinoma represents about 10% of the 
primary hepatic tumors worldwide [15] respectively 15% 

in our study. It seems to be more frequent in females 
(12% of the primary tumors) than males (5% of the 
primary tumors) [5]. The literature data are in line to  
our study which the M:F ratio was 1:1.5. The highest 
incidence of cholangiocarcinoma is founded in the 
regions of Laos and North and North-East Thailand 
affected by endemic infections with liver parasites 
(Opisthorchis viverrini) [16]. 

Data according to Surveillance, Epidemiology and 
End Results (SEER) estimates that in the U.S. during 
2001 and 2005 the median age of people diagnosed with 
primary liver and intrahepatic bile duct cancer was 65 
years. Approximately 1.1% were diagnosed under the 
age of 20 years, 1.1% between the ages of 20 and  
34 years, 3.9% between 35 and 44 years, 20% between 
45 and 54 years, 23.2% between 55 and 64 years, 24.2% 
between 65 and 74 years, 20.3% between 75 to 84 years, 
and 6.2% over the age of 85 years [17]. In European 
Union countries, the incidence of primary liver cancer 
for both genders in 2008 was 4.2/100 000 respectively 
65 644 cases, being the 18th among all cancer types, and 
mortality was 4.1/100 000, respectively 66 319 death 
cases, ranking 8th regarding mortality in Europe due to 
cancer [7]. 

Bile duct cystadenoma and cystadenocarcinoma are 
rare tumors. Cystadenomas appear exclusively in females 
[18] while cystadenocarcinomas appear equally in both 
males and females [19]. The mean age of patients is  
50–60 years [18]. 

Hepatoblastoma is the most common liver tumor in 
children, the incidence of the disease under the age of 
15 years in western countries is 1.5/1 000 000 [20]. 

Hepatic angiosarcoma is a rare disease, representing 
2% of primary liver cancers. In the United States, the 
incidence of this disease is estimated to be 25 new cases 
a year. The male:female ratio is 3:1, most of the patients 
being diagnosed in the sixth decade of their life and 
approximately 60% of the cases present metastasis when 
diagnosed [21]. 

Cavernous hepatic hemangioma is the most common 
benign tumor that occurs in the liver. The incidence  
of this disease varies from 0.4 to 20% [22]. It is more 
common in females, it may increase in size or relapse in 
patients undergoing estrogen therapy [23]. 

Hepatocellular adenoma is a rare benign liver tumor, 
whose clinical significance increases due to the use of 
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oral contraceptives by young women. The incidence of 
this lesion is about 3/1 000 000 per year [24]. 

One of the limitations of this study was the lack of 
information on risk factors, although the associated 
lesions indicate them. More studies are needed to assess 
the proportion of hepatocellular carcinoma attributed  
to HCV respectively HBV [25], and to determine the 
oncogenic potential of the virus genotypes [26]. The 
association of hepatocellular carcinoma with other non-
viral cofactors should also be studied. 

 Conclusions 

Our intention while performing this study was to 
investigate the status of primary benign and malignant 
liver tumors diagnosed in the hospitals of Mures County. 
When processing data for cases of malignant primary 
liver tumors we observed male predominance and in 
case of benign primary liver tumors female predominance 
among patients, with important differences in case of 
simple serous liver cyst. Regarding primary malignant 
liver tumors, hepatocellular carcinoma ranked first in 
our cases, followed by intrahepatic cholangiocarcinoma 
and in case of benign liver tumors, we found in most 
cases cavernous hemangioma followed by simple serous 
liver cyst. An increase rate of associated cirrhosis and 
alcoholic-related lesions were observed in cases of 
HCC. Screening in high-risk groups and treatment in 
early stages of the disease can ease the burden of 
hepatocellular carcinoma. 
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