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ABSTRACT         ARTICLE INFO______________________________________________________________     ______________________

Main findings: We reported a case of new-onset, multi-focal hepatic adenoma in an 
18 year-old man with no classic risk factors occurring forty months after a renal 
transplant from a cadaver donor. Histopathology of the adenoma was examined and 
genotype and phenotype were also analyzed. Histopathologic examination of the ade-
noma showed no malignancy. Genotype and phenotype analysis revealed no HNF1α or 
β-catenin gene mutations and no inflammatory infiltration. The patient was well and 
disease-free postoperatively.
Case hypothesis: Hepatic adenoma occurs mostly in those taking oral contraceptives or 
androgenic-anabolic steroids or in those with hereditary diseases. Hepatic adenoma in 
a renal transplant recipient is rare and has only been reported in one case with glyco-
gen storage disease type Ia. Immunosuppressive treatment might have contributed to 
the development of the neoplasm.
Promising future implications: Although malignant change occurs most often in 
β-catenin gene mutation hepatic adenoma, surgical resection of the adenoma in a 
patient under immunosuppressive therapy should be considered in order to avoid the 
possibility of malignant transformation or hemorrhagic rupture.
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INTRODUCTION

The occurrence of hepatic adenoma is rare. 
Only a single case of hepatic adenoma in a renal 
transplant recipient has previously been reported 
(1), and the patient involved suffered from glyco-
gen storage disease type Ia, a previously reported 
risk factor. We here describe a case of new onset, 
multi-focal hepatic adenoma in a renal transplant 
recipient who had no classical risk factors.

Case hypothesis and rational
 A man suffered from an idiopathic, afe-

brile, rapid progression of renal insufficiency 

with initial presentation of oliguria at the age of 
18. After three years of hemodialysis, the patient 
underwent a successful renal transplant from a 
cadaver donor. Immunosuppressant therapy con-
sisted of prednisolone (Predonin®), mycophenolic 
acid (Cellcept®), sirolimus (Rapammune®) and ta-
crolimus (Prograft®). No induction therapy was 
used. For the transplant follow-up, the patient 
underwent monthly laboratory studies including 
whole blood and renal function tests. Post-trans-
plant creatinine levels were within normal limits. 
Forty months after transplantation, two hepatic tu-
mors not seen in pre-operative imaging studies were 
found incidentally during regular ultrasonography: 
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a 5cm hetero-echoic mass at the left lateral seg-
ment and a 2cm hypo-echoic mass in the right 
lobe. MRI showed one 23.4mm nodule at Segment 
3 with hypointensity on T1W and hyperintensity 
on T2W image. Two nodules at Segments 6 and 7 
showed isointensity on the T1W and hyperinten-
sity on the T2W image. Serum alpha-fetoprotein 
was 2.50ng/mL, that is, within normal limits. The 
patient was otherwise healthy and had no known 
predisposing hereditary disease such as glycogen 
storage disease, and did not take any medications 
prior to the renal transplant. Viral hepatitis tests 
were negative for hepatitis B and C. Ultrasono-
graphy-guided biopsy showed a low-grade dys-
plastic nodule. Due to suspected malignancy, the 
patient underwent segmentectomy of S6 and S7 
and partial segmentectomy of S3. Grossly, the tu-
mor was yellow in color with focal hemorrhage. 
No capsule was seen. Microscopically the tumor 
had blank-looking nuclei and was arranged in 
trabeculae. The non-tumorous part was unrema-
rkable. The pathologic diagnosis was hepatic ade-

noma without evidence of malignancy. Genotype 
analysis showed no mutations in either HNF1α or 
β-catenin. Histopathology showed no evidence of 
inflammatory infiltrate (Figure-1). At the present 
time, thirty six months after surgery, the patient is 
well and disease-free.

 The IL-6 pathway plays an important role 
in regulation of the inflammatory status of hepa-
tic adenoma. The deletion of 560-571 of exon-6 
of the IL6ST gene that encodes the signaling co-
-receptor gp130 of IL-6 may lead to a persistent 
inflammation in the absence of IL-6 (2). Based 
on this concept, the somatic DNA sequences in 
exon-6 of the IL6ST gene were identified in our 
study. Genomic DNA in tumor tissue was purified 
by QIAamp DNA Mini Kit (Qiagen). The genomic 
DNA was amplified IL6ST exon 6 by touchdown 
polymerase chain reaction with DNA templates 
from the patient. The purified PCR products were 
directly sequenced using Applied Biosystems 3730 
DNA Analyzer. DNA sequencing was performed 
using primers provided in Table-1. The sequences 

Figure 1 - Immunohistochemistry analyses (200X). (A) Hematoxylin and eosin (H&E) stain; (B) L-FABP immunostaining. 
Cytoplasmic and nuclear L-FABP expression was present in the tumor; (C) β-catenin immunostaining. β-catenin–inactivated 
normal membranous staining of hepatocytes was similar in the tumor and non-tumor liver; (D) SAA immunostaining. SAA 
staining was absent in the liver specimen. These results indicate that the patient’s HA belonged to the no mutation, no 
inflammation HA subtype.
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of HA of our case represented the IL6ST-wide-type 
sequence without any mutation (Figure-2).

Discussion and future perspectives
 Hepatic adenoma (HA) is a rare, benign 

neoplasm with an estimated incidence of < 5 cases 
per million persons, but a higher incidence of 1-3 
per 100,000 young women with a history of oral 
contraceptive use (1-3). Patients diagnosed with 
HA are typically younger women with long-stan-
ding oral contraceptive use. Other possible etiolo-
gies for HA include androgenic-anabolic steroid 
use, congenital diseases including glycogen sto-
rage disease type I, III and IV, Klinefelter’s syn-
drome, and familial adenomatous polyposis, and 
some drugs including clomiphene or danazol. The 
potential for malignant change is extremely low. 
Only a single case of hepatic adenoma in a renal 
transplant recipient who suffered from glycogen 
storage disease type Ia has been previously repor-
ted (4). The current case, to our knowledge, is the 
first report of primary HA developing in a cada-
veric donor renal transplant male recipient with a 
previous healthy liver and no known risk factors.

 In our case, no hepatic lesions were vi-
sible in the pre-transplant abdominal CT. In the 

Table 1 - Sequence primer 5'->3'.

IL6ST EXON 6 genomic DNA amplification and sequencing

TAGTGACCAGCAGTTATATTGCAA

CGACTACAGTGTCAAATAAACTCTCA

Figure 2 - The somatic DNA sequences in exon-6 of the IL6ST gene of our case represented the wide type sequence without 
any mutation.

follow-up period, immunosuppressants including 
prednisolone, mycophenolic acid, sirolimus, and 
tacrolimus were administered, and the patient to-
lerated these drugs well. No previous report has 
demonstrated any correlation between HA and 
the specific immunosuppressants taken by our 
patient. In renal transplant recipients, adenomas 
occur rarely, and the vast majority appears in ne-
phrogenic systems (5) and are related to the use 
of azathioprine (6). Three cases of post-transplant 
HA have been reported (7-9) that were attributed 
to the use of cyclosporine (7). Immunosuppressi-
ve effects increase the incidence of malignancy in 
transplant patients (10). The effect of immunosu-
ppressants on benign adenomas development has 
not been well studied.

 The typical characteristic of HA on ultraso-
nography is a well-demarcated hyper echoic lesion 
that tends to heterogenous echogenicity if central 
necrosis or hemorrhage is present. MRI has advan-
tages in distinguishing between different types of 
hepatic neoplasms; however the findings for HA 
vary, and some difficulties exist in distinguishing 
between HA, focal nodular hyperplasia and well-
-differentiated hepatocellular carcinoma (11). And 
the efficacy of percutaneous liver biopsy is limited 
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with a preoperative accuracy about 50% (11,12). 
Definite diagnosis relies on surgical resection and 
histopathology.

 The incidence of hemorrhage increases in 
proportion to the tumor size, especially when the 
size is above 3-4cm3. Usually rupture of the HA 
presents with acute abdominal pain and instabi-
lity of vital signs, and this presentation might be 
misinterpreted in an immunocompromised patient 
(13). It has been suggested that the higher inci-
dence of malignancy seen in transplant patients 
is due to long-term immunosuppressive therapy 
(14). Therefore surgical resection for a hepatic tu-
mor of undetermined nature in an immunocom-
promised patient such as our transplant patient is 
a reasonable option.

 HA can be classified into four groups: 
Group 1, hepatocyte nuclear factor 1 alpha mu-
tations (HNF1α); Group 2, β-catenine mutations; 
Group 3, presence of inflammatory infiltrate; Group 
4, absence of inflammatory infiltrate (15). Of the-
se groups, β-catenine-activated HA has the highest 
correlation with hepatocellular carcinoma.

 The absence of liver-type fatty acid bin-
ding protein (L-FABP) indicates HNF1α mutations 
and can be used to classify Group 1. A combina-
tion of GLUL overexpression and nuclear β-catenin 
staining indicates β-catenin-activating mutations 
and can be used to classify Group 2. Positive serum 
amyloid A protein (SAA2) staining can be used to 
classify Group 3, the inflammatory filtrate group 
(16). In our patient, HNF1α, β-catenin, and SAA 
immunostaining were all absent in the liver speci-
men and the immunostaining analysis showed both 
cytoplasmic and nuclear expression of L-FABP. 
Therefore, these results showed that our case be-
longs to Group 4 (no mutations, no inflammatory 
infiltrate), a group that represents only 5-10% of all 
HA cases. The clinical relationship between Group 
4 HA and immunosuppressants use is unknown at 
present and should be studied further.

 In the current case, we have reported the oc-
currence of new onset, multi-focal HA forty months 
following a renal transplant from a cadaver donor 
in a young man free from classic risk factors. The 
lack of previously reported risk factors for develop-
ment of the adenoma leaves the suspicion that the 
immunosuppressive treatment given to the patient 

contributed to its development. Surgical resection of 
the adenoma seemed advisable because of the pos-
sibility of hemorrhagic rupture and, in an immuno-
suppressed patient, of malignant transformation.
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