
                 

Giant hepatocellular adenoma
in a previously obese thirteen-year-old boy
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ABSTRACT

Hepatocellular adenoma is an uncommon neoplasm, especially in the childhood age group. We describe a
previously obese 13-year-old male with a giant hepatocellular adenoma requiring an extensive hepatic re-
section. The related pediatric tumor literature, diagnosis and clinical management is discussed.
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CASE REPORT

CASE REPORT

A 13-year-old African-American male presented
with a 1-year history of nighttime enuresis occur-
ring approximately 5 times per week. The patient
was referred by his pediatrician after palpating a
right upper quadrant mass which was revealed by
ultrasound to originate in the liver. Past medical
history was significant for mild intermittent asth-
ma, hypertension and a 15 lb. weight loss over the
last 1 year. He was developmentally appropriate for
age. There was no history of hormonal or estrogen
use. He denied any jaundice, bruising, bleeding, pru-
ritis or any abdominal complaints including abdomi-
nal pain, nausea, diarrhea or constipation. On
physical exam his weight, height and body mass in-
dex were in the 50th, 5th and 75th percentiles, re-
spectively. Vital signs were: T 36.1 °C, HR 74 bpm,
BP142/89, RR16, O2 saturation 100%. His exam was
significant for a non-tender firm right upper quad-
rant mass palpated approximately 3 finger breadths
below the right costal margin. Laboratory evalua-
tion showed a WBC 6.7 X 109/L, Hgb 13.1 g/dL,
platelets 461 x 109/L, AST 33 U/L, ALT 23 U/L,

albumin 3.8 g/dL, total bilirubin 0.4 mg/dL, pro-
thrombin time INR 0.92, blood urea nitrogen (BUN)
10 mg/dL, creatinine 0.67 mg/dL, uric acid 4.7 mg/dL,
lactate 1.6 mmol/L, ferritin 105.7 μg/L, cholesterol
54 mg/dL, triglycerides 34 mg/dL, alpha-fetoprotein
1.54 ng/mL. Serologies were negative for viral hepa-
titis A, B, and C. Serum amino acids, plasma acyl-
carnitine profiles, urine organic acids, 24 h urine
collection for porphobilinogen showed no abnormali-
ties. MRI with Eovist on T1-weighted images
showed a large heterogenous mass measuring
approximately 16.8 cm x 12.7 cm x 16.6 cm with
sparing of segment 5 arising from the right lobe of
the liver and inferiorly displacing the right kidney;
and predominantly hypo-intense enhancement in the
hepatobiliary phase (Figure 1 A, B). A liver biopsy of
the mass showed features consistent with a hepato-
cellular adenoma (see below). The patient under-
went an extended right lobe resection and
hepatectomy removing completely the tumor in its
entirety. Post-operative course was marked by mild
fluid third-spacing responsive to diuresis and a tran-
sient ileus that resolved by post-operative day 5.
Prothrombin time and bilirubin remaining normal
throughout, however, serum ALT peaked at 525 U/L
on post-op day 5, decreased to almost normal by
post-op day 13 and was discharged home. A follow-
up CT scan with IV contrast 2.5 months after sur-
gery showed a hypertrophied left liver lobe extending
to the left lateral abdominal wall without residual
tumor (Figure 1 C). The patient is clinically well,
normotensive and has normal hepatic synthetic
function four months after surgery.
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Pathologic diagnosis

Specimen (Figure 2 A-D) showed a well-delineat-
ed, non-encapsulated 16 cm x 14 cm x 6 cm brown
mass. Microscopically, the mass was composed of be-
nign-appearing hepatocytes without cytologic atypia
arranged in one to two cell thick plates (reticulin
stain) with occasional acini. There were no portal or
portal triad-like areas seen. Traversing the mass
were unpaired arterioles. No cytologic features such
as trabecular or acinar structures were present. No
peliosis, sinusoidal dilatation, inflammatory infil-
trate or steatosis was seen. The uninvolved sur-
rounding liver was normal. Immunohistochemical
stains revealed that the tumor was diffusely positive
for glutamine synthetase and showed diffuse mem-
branous and patchy focal nuclear β-catenin positivi-
ty supporting the diagnosis of β-catenin activated
hepatocellular adenoma. Immunostains for serum
amyloid A (SAA), and C-reactive protein were nega-
tive (CRP).

DISCUSSION

Hepatocellular adenoma (HCA) is a benign epi-
thelial liver tumor that has malignant potential.
HCA represents 3.8% of all hepatic tumors from
birth to 20 years. It is the eighth most common
pediatric hepatic tumor following hepatoblasto-
ma, hepatocellular carcinoma (HCC), infantile
hemangioendothelioma, focal nodular hyperpla-
sia, mesenchymal hamartoma, undifferentiated
embryonal sarcoma and nodular regenerative hy-
perplasia.1

Childhood HCA is seen sporadically usually in ad-
olescent girls, but has been diagnosed as early as in
the third trimester of pregnancy by prenatal ultra-
sonography in a male fetus.2 High-risk groups for
HCA development include those with a history of
anabolic steroid intake3 or estrogen oral contracep-
tive use.4 In addition, de novo HCA formation may
be seen in glycogen storage diseases (GSD) types 1a
(glucose-6-phosphatase deficiency – von Gierke dis-
ease) and 3 (amylo-1-6-glucosidase deficiency – Cori
disease), hereditary tyrosinemia, galactosemia, he-
reditary hemochromatosis, androgen-treated Fanco-
ni’s anemia, familial adenomatosis polyposis coli,
alcohol consumption, congenital or surgical porto-
systemic shunts and obesity.5-8

Hepatic tumors in children commonly present as
an asymptomatic abdominal mass; however, at least
half exhibit acute or chronic abdominal pain, hyper-
tension due to right kidney compression, hematuria

Figure 1. A. T1-weighted image showing a large 16.8 cm
well-defined heterogeneous right liver lobe mass with arteri-
al enhancement. B. T1-weighted image in delayed hepatobil-
iary phase showing the heterogeneous right liver lobe mass
with predominantly hypo-intense signal relative to the liver.
C. CT scan 2.5 months after resection showing a hypertro-
phied left liver lobe without tumor recurrence.
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or elevated liver function tests.9 HCA usually ap-
pears in non-cirrhotic liver as a solitary well-deline-
ated, non-encapsulated mass with a predilection for
the right lobe, but bilobar and multiple adenomas
(adenomatosis) may be seen in patients with obesity
and GSD.10,11 In a series of children with type 1
GSD, HCA developed in 15% of patients by 15 years
of age and occurred more commonly in those who
had poor metabolic control as measured by serum
triglyceride levels greater than 500 mg/dL.12

HCAs can be classified by genotype into three
subtypes using immunohistochemical methods, al-
though, up to 10% display no distinguishing molecu-
lar characteristics.13 Inflammatory HCA (SAA and/
or CRP positive), occurring in approximately 50%,
is more associated with obesity, carries the highest
risk of nodular peliosis and non-tumor liver mac-
rovesicular steatosis; HNF-1 α inactivated HCA
(liver fatty acid binding protein negative), occurring
in about 35%, is more frequently found in adenoma-
tosis (> 10 nodules), has more tumor steatosis and
has the lowest risk of HCC; and β-catenin activated
HCA, found in approximately 12%, of which slightly
more than half are also SAA/CRP positive, has the
highest overall risk of HCC.

Malignant transformation correlates with in-
creased tumor size and gender. A literature review
of 1617 cases of HCA found that malignant trans-
formation to HCC occurred in 4.2% and more than

95% arose in a tumor size of greater than 5 cm in
diameter.14 Remarkably, a French adult study re-
ported an almost 50% greater risk of malignant
transformation in males.15 Evidence suggests that
lipogenesis facilitates cancer cell proliferation. In
fact, increased de novo fatty acids synthesis, syn-
thetic precursors of triglycerides, may promote cell
transformation by modifying oncoproteins via pro-
tein lipidation which activate oncogenes such as
Ras, Src and Wnt.16

Abdominal imaging techniques such as CT scan
and MRI can be used for diagnosis. One MR Eovist
imaging study of 43 pathology-proven HCA lesions
demonstrated that 88.4% show an inhomogenous
mass with 90.7% having mild-moderate arterial
phase enhancement and 93% appearing hypo-intense
on hepatobiliary phase.17 Similarly, this enhance-
ment pattern was seen in our patient. Interestingly,
the Bordeaux group confirmed in adults, that MRI
can identify specific radiographic features associated
with either HNF-1α inactivated HCA or inflamma-
tory HCA – together comprising approximately 85%
of HCA subtypes.18

Other complications such as bleeding and rupture
occur more commonly and frequently in HCA le-
sions greater than 5 cm in diameter. A literature re-
view of 1176 patients with HCA showed
complications such as hemorrhage and rupture in
approximately 15.8% and 17.5%, respectively.19

Figure 2. A. Normal liver parenchyma
(l) and hepatocellular adenoma (a),
interface (arrowheads) (H&E 2x).
B. HCA. One to two cell layers thick
hepatic plates without cytologic atypia,
unpaired arterioles without portal
triads (H&E 10x). C. HCA. Immunohis-
tochemical stain for glutamine
synthetase showing diffuse cytoplasmic
positivity (4x). D. HCA. Immunohisto-
chemical stain for β-catenin, showing
diffuse membranous and patchy focal
nuclear positivity (40x).
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The management approach for HCA should be
more vigorous than that of most other benign he-
patic tumors because of the higher possibility for
bleeding and/or malignant progression.20,21 Asymp-
tomatic lesions less than 5 cm and having MRI fea-
tures of HNF-1α inactivated HCA, conservative
management can be attempted such as discontinuing
any hormonal therapy and if applicable treating
obesity. Serial imaging every 6 months for 2 years
and annual should be obtained thereafter depending
on lesion stability. Lesions less than 5 cm and hav-
ing IHCA MRI characteristics or those greater than
5 cm should be biopsied and categorized according to
subtype. β-catenin activated positive nodules should
undergo surgical resection particularly in men be-
cause of the increased risk of HCC. If no surgical in-
tervention is elected, conservative management
along with serial imaging every 6 months is advo-
cated and the surgical route should be taken if the
nodule is growing in size or becomes symptomatic.

In the present case, clinical risk factors for HCA
development such as estrogen or androgen exposure,
alcohol, and female gender were notably absent.
Furthermore, metabolic disease such as Glycogen
Storage Disease was excluded because the patient
did not have any features consistent with the syn-
drome such as fasting hypoglycemia, hyperlipidemia,
elevated lactate, creatine phosphokinase (CPK), or
uric acid or any proteinuria. In addition, no bio-
chemical or histologic evidence of iron overload was
found. His past BMI of 28 corresponding to > 95th
%ile for age (obesity) may have played a role in the
development of HCA. A one year randomized control
study of overweight and obese adults showed that a
body weight reduction of 10% can result in signifi-
cant improvement and resolution in biopsy-proven
non-alcoholic steatohepatitis histology.22 While
IHCA is more commonly associated with obesity,
our patient’s weight loss was equivalent to a 15%
weight reduction which similarly may have changed
the histologic picture since he did not have any he-
patic steatosis or display immunohistochemical fea-
tures of IHCA such as SAA or CRP reactivity.
Nevertheless, resection was indicated because the
risk for malignant transformation was high on ac-
count of tumor size and β-catenin activated HCA
positive histology.

CONCLUSION

HCA is uncommon in pediatrics; however this
case illustrates that development of high risk tu-
mors may occur in pediatric patients who had a pri-

or history of obesity without other established risk
factors and may present as a large hepatic mass
without any specific abdominal symptoms or bio-
chemical abnormalities.
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