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 CASE REPORT

Liver cell adenoma showing sequential alteration of 
radiological findings suggestive of well-differentiated 
hepatocellular carcinoma
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Abstract
A liver tumor 35 mm in diameter was found incidentally 
in a 40-year-old woman who had no history of liver 
diseases or the use of oral contraceptives. Radiological 
diagnostics showed the typical findings of liver cell 
adenoma (LCA). Dynamic computed tomography 
revealed that the tumor showed a homogenous 
enhancement in the arterial phase and almost the same 
enhancement as the surrounding liver parenchyma in 
the delayed phase. The tumor was found to contain fat 
on magnetic resonance imaging. A benign fat containing 
liver tumor was suggested. However, radiological 
findings altered, which caused us to suspect that a well-
differentiated hepatocellular carcinoma (HCC) containing 
fat was becoming dedifferentiated. Partial hepatectomy 
was performed and the pathological findings showed 
the typical findings of LCA. This case was an extremely 
rare LCA, which had no background of risk for LCA and 
developed the sequential alteration of the radiological 
findings to suspect well-differentiated HCC.
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INTRODUCTION
Liver cell adenoma (LCA) is a benign tumor of  the 
liver parenchyma that is associated with the use of  
oral contraceptives or with glycogen-storage disease[1]. 
The occurrence of  LCA in patients without such 
backgrounds is extremely rare[2]. We report a case of  
LCA found in a 40-year-old woman without a history of  
oral contraceptive use in which the sequential alteration 
of  the radiological findings suggested well-differentiated 
hepatocellular carcinoma (HCC).

CASE REPORT
In November 2006, a 40-year-old woman developed 
lower abdominal pain and was admitted to a hospital. 
The patient had no history of  liver disease, alcohol 
consumption, oral contraceptive use, nor the use of  any 
other medication. The family history of  the patient was 
not noteworthy. The patient was diagnosed as having 
a left tubo-ovarian abscess and tubo-ovariectomy was 
performed. The resected ovary and oviduct showed 
the findings of  endometriosis with bacterial infection, 
but there was no indication of  neoplastic lesion. At this 
time, a space-occupying lesion (SOL) 35 mm in diameter 
was found in the liver by abdominal ultrasonography 
and computed tomography (CT). In the CT, the lesion in 
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the liver (segment 8) showed slight low density by plain 
examination and an enhancing effect by the contrast 
agent. In the magnetic resonance imaging (MRI), the 
SOL showed almost isointensity on T1 and slightly 
high intensity on T2 (Figure 1A-B). Superparamagnetic 
iron-oxide (SPIO)-MRI indicated that the SOL did not 
show most of  the SPIO uptake (Figure 1C). On the 
gadolinium-enhanced T1, the SOL indicated a slight 
homogenous enhancement in the arterial phase, and 
almost the same enhancement as the surrounding liver 
parenchyma in the delayed phase (Figure 1D-G). The 
SOL showed almost isointensity on the in-phase-T1 and 
slightly low intensity on the opposed-phase-T1, which 
indicated that the SOL contained a fat component 
(Figure 1-H, 1-I). A capsule or scars were not detected in 
the SOL. A benign, fat containing tumor was suggested. 
The dynamic CT in March 2007 showed that the SOL 
had not changed in size (Figure 2). The SOL indicated 
low density by plain examination, showed a slight 
homogenous enhancing effect in the arterial phase, 
and, an enhancing effect that was slightly lower than the 
surrounding liver in the delayed phase (Figure 2). In the 

dynamic CT after four months, the density of  the SOL 
on plain examination was elevated and the enhancing 
effect in the arterial phase increased slightly, although 
the size and the form of  the SOL did not show apparent 
changes (Figure 3). Because of  the alteration of  the 
findings in this CT, we suspected that the findings were 
suggestive of  well-differentiated HCC. In August 2007, 
the patient was referred to our hospital for further 
examination and treatment. The physical examination 
of  the patient showed no abnormal findings. The blood 
test indicated no abnormalities including liver related 
enzymes except slight iron deficiency anemia (Table 1). 
All the hepatitis virus markers were negative. There were 
no abnormal findings suggestive of  autoimmune liver 
disease or metabolic liver disease including glycogen-
storage disease. Hepatic arteriography was performed 
and the nodule presented with a slight tumor stain in the 
arterial phase and the hepatic parenchymal phase, and 
it did not show an apparent drainage vein (Figure 4). 
Positron emission tomography showed no difference in 
accumulation between the nodule and the surrounding 
hepatic parenchyma and no abnormal accumulation 
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Figure 1  Magnetic resonance imaging (MRI). A: T1; B: T2; C: T2-SPIO; D: Plain; E: Arterial phase; F Portal phase; G: Delayed phase; H: T1 in phase; I: T1 op-
posed phase.
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suspicious of  malignant tumors in other organs. No 
abnormal findings were found suggesting a primary 
tumor in other organs in whole-body CT. Digestive 
tract endoscopy showed no abnormal findings. Taken 
together, the above-mentioned findings suggested the 
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Figure 2  Computed tomography (CT) in March 2007. A: Plain; B: Arterial phase; C: Portal phase; D: Delayed phase.

50 mm 50 mm 50 mm 50 mm

A B C D

Figure 3  CT in July 2007. A: Plain; B: Arterial phase; C: Portal phase; D: Delayed phase.

Indicators Value

White blood cell 3980/µL 
Hemoglobin 9.8 g/dL 
Platelet 232 × 103/µL 
Prothrombin time 105%
Activated partial thromboplastin time 26.7 s 
Aspartate aminotransferase 17 IU/L 
Alanine aminotransferase 15 IU/L
Lactate dehydrogenase 146 IU/L 
Alkaline phosphatase 175 IU/L 
Gamma glutamyl transpeptidase 23 IU/L 
Cholinesterase 257 IU/L 
Total bilirubin 0.6 mg/dL 
Direct bilirubin 0.1 mg/dL 
Total protein 6.9 g/dL 
Albumin 4.2 g/dL 
Blood urea nitrogen 7.5 mg/dL 
Creatinine 0.6 mg/dL
Uric acid 4.0 mg/dL 
Na 142 mEq/L 
K 4.2 mEq/L 
Cl 106 mEq/L 
Total cholesterol 202 mg/dL 
Triglyceride  77 mg/dL 
Glucose 101 mg/dL 
C-reactive protein 0.03 mg/dL 
IgG 1157 mg/dL 
IgA 206 mg/dL 
IgM 124 mg/dL 
HBs-Ag Negative   
HBs-Ab Negative 
HCV-Ab Negative 
α-fetoprotein 5.1 ng/mL
Des-γ-carboxy prothrombin 34 mAU/mL 
Anti-nuclear antibody Negative  
Anti-smooth muscle antibody Negative  
Anti-mitochondrial antibody Negative 

Table 1  Laboratory data A

B
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Figure 4  Digital subtraction angiography (DSA). A: Arterial phase; B: 
Liver parenchymal phase. Arrow: Tumor stain.

    Kogure T et al . Alteration of radiological findings in LCA                                                                               1269



www.wjgnet.com

possibility that the nodule was a well-differentiated HCC 
that was dedifferentiating. After receiving informed 
consent, partial hepatectomy was performed on August 
28, 2007.

The pathological finding (Figure 5) revealed the 
following. Hepatocytes more lucent than that of  the 
surrounding hepatic parenchyma had proliferated 
thickly in the nodule. Hepatocytes did not show severe 
cellular atypia. Exclusion of  the surrounding hepatic 
parenchyma was apparent, but direct invasion to the 
surrounding was not seen. The nodule did not contain 
the portal tracts and bile ducts. Myogenic arteries, large 
lipid droplets, hemorrhage and degeneration were seen 
in the nodule. The surrounding hepatic parenchyma had 
no abnormal findings except fatty change with large lipid 
droplets around the nodule. Thus, we diagnosed the 
nodule as a LCA. 

DISCUSSION
LCA is considered a rare benign tumor of  the liver and is 
distinguished from solitary tumors and adenomatosis[3,4]. 
LCA was a very rare tumor until an association with 
oral contraceptives was reported. Before 1954, only two 
cases were detected among 5000 autopsies in 36 years[5]. 
The association with oral contraceptives was thoroughly 
described in the 1970s[6,7], and many cases of  LCA have 
been reported since[8-10].

Due to the progress of  diagnostic imaging techniques, 
the typical findings of  LCA have been identified[4,11]. A 
typical LCA shows low density or isodensity on plain 

CT, presents a homogenous contrasting effect on arterial 
phase and does not show an apparent wash out on 
delayed phase. A typical LCA in MRI shows almost the 
same signal intensity as the surrounding parenchyma on 
T1 and T2 and shows high intensity on fat suppression 
T2. LCA may often present difficulties in a differential 
diagnosis with well-differentiated HCC and focal nodular 
hyperplasia[12-14]. The pathological findings of  a typical 
LCA include the following[2,10,15-17]: (1) the tumor consists 
of  hepatocytes with almost normal nuclei and cytoplasm 
presenting a homogenous increase, (2) and does not 
include the portal area and bile duct, (3) hepatocytes 
form hepatic cords, but sinusoids are pressed, and 
hepatic lobule structure is absent, (4) the tumor includes 
macrovesicular fatty changes, hemorrhage, degeneration, 
and myogenic arteries.

LCA can be divided into three categories: (1) LCA 
associated with oral administration of  medicines 
including oral contraceptives and steroids[8-10], (2) LCA 
developing as a complication of  glycogen-storage 
diseases[18-20], (3) adenomatosis[3,4,15]. Solitary LCAs are 
most frequently caused by oral contraceptives[7,21]. The 
occurrence of  adenomatosis is unrelated to the use of  
oral contraceptives and the frequency of  development 
is not related to sex[15]. It is reported that LCA occurs 
in patients of  glycogen-storage disease type Ⅰ[19]. In 
addition to oral contraceptives, oral administrations of  
such medications as clomiphene[22], barbituric acid[23] 
or androgen[24,25] are reported as risk factors for LCA. 
Also, it is reported that LCAs associated with oral 
contraceptives show regression after discontinuing the 
drug[26,27].

The main complications of  LCA include tumor 
hemorrhage and malignant transformation.  It is reported 
that hemorrhage is found in about one half  of  LCAs 
and can result in death[9,16,28]. Malignant transformation 
of  LCA is considered to be rare. However, in several 
reported cases, LCA associated with glycogen-storage 
diseases and glucocorticosteroids developed HCC[29-32]. 
In another reported case, hepatocarcinogenesis 
occurred several years after discontinuation of  oral 
contraceptives[32].

Although LCA is a benign liver tumor, treatment is 
often conducted to avoid hemorrhage and malignant 
transfor mation[3,4].  Surgical  treatments such as 
lobectomy[21,33], enucleation[34] and liver transplantation[35] 
are perfor med for LCA. Percutaneous ethanol 
injection[20] and transcatheter arterial embolization[33] 
are established therapies for low invasive treatment 
of  HCC, and were reported to be performed for 
LCA. However, precise pathological examination is 
not possible by these treatments. Since a definitive 
diagnosis of  LCA by diagnostic imaging alone or by 
needle biopsy is difficult[11], tumor resection is often the 
most suitable approach. Our case was found by chance 
during treatment of  the endometriosis complicated with 
bacterial infection. The patient did not have a history of  
using oral contraceptives or glucocorticosteroids which 
are known risk factors for LCA. Nor did the patient 
have metabolic liver disease including glycogen-storage 
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Figure 5  Pathological findings. A: Hematoxylin and eosin staining, 
original magnification, × 50; B: Hematoxylin and eosin staining, original 
magnification, × 200. Arrow: Myogenic artery.
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disease. By MRI, the tumor was found to contain fat. 
In dynamic studies, the tumor showed a homogenous 
enhancement in the arterial phase and almost the same 
enhancement as the surrounding liver parenchyma in 
the delayed phase. These findings were typical for LCA. 
However, the tumor showed an elevation of  the density 
on plain CT and an increase of  the early enhancement 
in the arterial phase, which caused us to suspect that 
well-differentiated HCC containing fat was becoming 
dedifferentiated. Accordingly, hepatic resection was 
performed.

In a prospective study of  48 LCA cases reported by 
van der Windt et al[27], serial observation was considered 
appropriate for tumors with the typical image findings 
of  LCA if  the diameter was less than 5 cm. Five 
of  the 48 cases of  LCA were resected because the 
radiological findings changed during serial observations 
and three of  the five cases had well-differentiated 
HCC, while in the remaining two cases, it was difficult 
to distinguish between well-differentiated HCC and 
LCA pathologically. The present case showed the 
typical radiological findings for LCA and was 35 mm 
in diameter without an increasing tendency. However, 
diagnosis only by radiological findings is difficult in 
patients without a background supporting a diagnosis of  
LCA such as a history of  receiving the above mentioned 
drugs or glycogen-storage disease. Resection of  the 
tumor in the present case was therefore considered 
appropriate because of  the risk of  hemorrhage and 
possible malignant transformation.
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