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Abstract

A 30-year-old woman presented with hepatomegaly
and an audible hepatic bruit at 24 weeks gestation.
Non-contrast MRI demonstrated an exophytic 12.6 x
7.8 x 12.8 cm mass arising from the right lobe of the
liver with a central scar, suggestive of focal nodular
hyperplasia (FNH). Conservative management includ-
ed monthly abdominal ultrasound examinations until
the time of delivery, to assess growth of the mass and
monitor for risk of rupture. Seven weeks post partum
the patient experienced severe right upper quadrant
pain. A CT angiogram of the liver demonstrated a sta-
ble mass with no evidence of bleed or rupture and
multiple hypervascular masses throughout the liver.
Surgical resection of the dominant lesion was per-
formed. Histological examination of the lesion con-
firmed FNH. The patient is now 22 months post sur-
gery with radiographic evidence of stable multifocal
FNH.
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Introduction

A 30 yr old white female, gravida 4 para 3, was evalu-
ated for the presence of an abdominal mass. Routine gy-
necological ultrasound at 24 weeks gestation revealed
significant hepatomegaly. Subsequent magnetic reso-
nance imaging (MRI) demonstrated an exophytic vascu-
lar mass measuring 12.6 x 7.8 x 12.8 cm arising from the
right lobe of the liver and extending caudally. T1 weight-
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ed images on MRI demonstrated a central linear hy-
pointensity, raising the possibility of a central scar and
the diagnosis of FNH.

The patient had a history of Osler-Weber-Rendu syn-
drome. Her medications at the time of presentation in-
cluded prenatal vitamins and iron. Examination revealed
a healthy appearing female with no peripheral stigmata of
chronic liver disease. Abdominal examination was nota-
ble for a gravid uterus consistent with an early third tri-
mester of pregnancy. There was palpable hepatomegaly
with the liver measuring 18 cm. A loud bruit was audible
over the liver surface. Laboratory data revealed normal
liver biochemistries and normal hepatic synthetic func-
tion. A viral screen was negative for hepatitic viruses.
Alfa feto protein and Ca 19-9 were within normal limits.

The patient had increasing right upper quadrant dis-
comfort as the pregnancy progressed. Monthly abdominal
ultrasound exams showed the mass abutting the wall of
the gravid uterus but without change in size. The patient
delivered a healthy baby boy at term via normal vaginal
delivery.

Six weeks post partum a hepatic CT angiogram was
performed to assess the size and vascularity of the mass
(Figure 1). It demonstrated innumerable arterial enhanc-
ing lesions in all segments of the liver. The dominant le-
sion was again visualized arising from the right lobe and
was unchanged in size. There were numerous arterial
feeding vessels visualized around the rim of the lesion
with the dominant supply from the left hepatic artery. The
pattern of involvement of the liver was suggestive of he-
patic adenomatosis (Figure 2). Five days later she pre-
sented with severe right upper quadrant pain. A repeat CT
angiogram remained unchanged with no evidence of
hemorrhage. The patient proceeded to laparotomy.

At laparotomy a 16 x 18 cm mass was seen arising
from the medial segment of the left lobe (segment 4B),
contrary to prior imaging studies. There was a second pe-
dunculated mass (3.5 x 3 cm) also arising from the left
lobe (segment 3), in addition to multiple other lesions
measuring between 2-5 cm scattered throughout the liver.
Frozen section studies on wedge resections of the masses
in segments 3 and 4B and were consistent with FNH. A
segmental hepatectomy of segments 3 and 4B was per-
formed in addition to a cholecystectomy. The final histol-
ogy report was consistent with FNH (Figure 3). The pa-
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tient was discharged without complications on post-oper-
ative day 16.

Follow up abdominal CT scan 8 weeks post surgery
demonstrated multiple hypervascular lesions throughout
the liver consistent with multi-focal FNH.

Discussion

FNH is the second most common benign solid tumor
of the liver. In one autopsy series 8% of non-hemangiom-
atous lesions were FNH (1). It maybe seen in both sexes
but has a female predominance (8:1).2 FNH is generally
accepted to be a hyperplastic (regenerative) response to
hyperperfusion by the characteristic anomalous arteries
found in the center of the nodules.2-4 Its association with

hepatic hemangiomas and hereditary hemorrhagic telang-
iectasia (Osler-Weber-Rendu disease), as in this case
strengthens the belief that FNH is a congenital vascular
anomaly.5

Unlike hepatic adenomas, the etiologic relationship
between FNH and oral contraceptive use is not well de-
fined. However, FNH may be responsive to estrogens, as
patients taking the oral contraceptive pill tend to have
larger and more vascular tumors.6 In addition, reports of
rupture or hemorrhage have all occurred in those taking
oral contraceptives and enlargement during pregnancy
has been reported.7-10

A CT evaluation with and without contrast in the arte-
rial and portal venous phases is of proven benefit in the
differentiation of FNH from other vascular tumors.11 A
central hypoattenuated scar is seen in 43-60% of cases.12

In contrast to hemangiomas, FNH does not exhibit
venous pooling.13 MRI has a sensitivity of 70% and a
specificity of 98% in the diagnosis of FNH.14 The en-
hancement profile is similar to that of CT where T1-
weighted imaging reveals early homogenous contrast en-
hancement of the lesion and increased delayed enhance-
ment of the central scar.

Unlike our case, the lesion in FNH is usually solitary
(80-95%) and less than 5 cm in diameter. Lesions rarely
exceed 10 cm. Significant tumor growth occurs in 10% of
cases and 8% of patients require surgical resection be-
cause of symptoms, tumor growth or both.15 Malignant
transformation has not been described. There is no evi-
dence to suggest that FNH is a precursor of fibrolamellar
hepatocellular carcinoma.14,16,17

The natural history of FNH is one of stability and lack
of complications and conservative management is the
usual option.18-22 Surgical intervention is recommended
for severely symptomatic patients or for those with en-

Figure 3. Biopsy of the dominant lesion demonstrating a central scar
(arrow) and bile duct proliferation (arrowhead). 4X magnificaction
HE. (Courtesy of Maria L. Botero, MD).

Figure 1. Coronal reconstruction of liver CT arteriogram at 7 weeks
post-partum demonstrating a 12 cm exophytic liver mass off the infe-
rior right lobe. (Courtesy of Ann McNamara, MD).

Figure 2. Axial CT arteriogram image of the liver showing multiple
arterially enhancing masses in both lobes of the liver. (Courtesy of
Ann McNamara, MD).
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larging FNH. Small FNH does not appear to pose a sig-
nificant risk to a successful pregnancy although close ob-
servation is strongly recommended and resection may be
prudent for large (> 8 cm) lesions.18,23 In uncomplicated
FNH, follow up at 3 and 6 month at 1 and 2 year intervals
is considered a reasonable approach.24
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