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ABSTRACT

The etiologic association between focal nodular hyperplasia (FNH) and estrogen has been a subject of doubt and controversy. We
present a case of a female patient with FNH that had been monitored for several years with noted size stability and later regression,
who developed tumor growth during pregnancy. This case suggests that a subset of FNH is indeed hormone sensitive, as opposed to
what has been frequently suggested bymany other reports that question the association, afinding thatmay have clinical implications,
in terms of monitoring of patients with high estrogen statuses.

INTRODUCTION

Focal nodular hyperplasia (FNH) is the second most common benign liver tumor.1 Although FNH is mostly asymptomatic and is
classically detected incidentally on imaging, some patients present with abdominal pain, constitutional symptoms, or a palpable liver
lesion.2 In addition, hepatomegaly and abnormal serum liver tests can provoke evaluation.2,3 Management of FNH is usually
conservative, although resection, embolization, and ablation can be performed in symptomatic patients.4 In addition, although rare,
complications including intralesional bleeding, spontaneous rupture, and intraperitoneal hemorrhage, as well as Kasabach-Merritt
syndrome, have been reported, warranting urgent surgical interventions.5–7 We report a case of FNH that increased in size during
pregnancy.

CASE REPORT

A 29-year-old woman who has been on oral contraceptive pills (OCPs) for 12 years was referred to our clinic for evaluation of a liver
mass. This was incidentally noted on abdominal computed tomography that was obtained in the setting of left-sided abdominal pain
that was attributed to a muscle spam. The mass was believed to represent a hepatic adenoma or FNH. Because of the concern for
adenoma, OCPs were held.

On presentation to the hepatology clinic 2 months later, she was asymptomatic. Her medical, surgical, and family history were
nonsignificant, and she was not taking anymedications. She was not a smoker and used alcohol occasionally. Her liver enzymes and
international normalized ratio were normal, and she tested negative for viral hepatitides.

A repeat magnetic resonance imaging (MRI) was obtained, showing the mass to be within segment 4 in the left hepatic lobe,
measuring 3.43 3.7 cm in diameter. Themass had a central stellate scar, with T2 hyperintensity, and was believed to represent FNH
(Figure 1). A decision wasmade to obtain sequential MRIs for monitoring, which were performed at 6-month intervals, and showed
stability in the size of the mass for 3 years, with reduction in the size to 2.6 3 2.1 cm 4 years from the presentation (Figure 2).
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One year later, the patient became pregnant and was seen 2
months after delivery after an uneventful pregnancy. Her MRI
showed the FNH lesion to have increased in size to 4.53 4-cm
size (Figure 3). The patient remained asymptomatic, repeat liver
tests were within normal limit, as was serum a-fetoprotein.

DISCUSSION

A role of hormones in FNH remains controversial.7 Cases with
increased tumor size with OCP use, as well as regression after
discontinuation of OCPs or high estrogen therapy, have been
reported.8–10 Scott et al described regression of FNH after dis-
continuation of OCPs, with later increase in its size during
pregnancy, suggesting its growth was at least partly hormone
dependent.11 Size progression during pregnancy and regression
after delivery has also been reported.12 Scalori et al compared 23
women with FNH with 94 controls. They found that patients
with OCP use had a higher odds ratio of developing FNH,
concluding that hormone use is associated with the disease.7

Weimann et al followed 82 patients with FNH, 10 of which

became pregnant during the time of the study, 3 of them twice.
No increase in the size of tumor was noted in any of those
patients. Interestingly, however, all patients in that study had a
history of OCP use.13 Mathieu et al assessed 216 patients with
FNH. When comparing patients depending on their OCP use,
the dose, and presence of estrogen, no difference in the size or
number of the lesions in any of their groups was found. On
follow-up of 89 womenwho stopped OCPs, no consistent trend
in the mass behavior was found. Twelve patients also became
pregnant during the course of the study, none of which had a
change in their tumor size after delivery. Notably, 87% of pa-
tients in this study had a history of OCP use.14

In another study where 44 patients with FNHwere followed for
amedian of 45months, no clear correlation between pregnancy
or OCP use with the clinical course was found because size
stability, progression, and regression were all reported in pa-
tients who became pregnant or stoppedOCPs during the course
of the study.15 Notably, tumor stability and regression were
proportionately higher inwomenwho stopped usingOCPs (18/
21, 86%) than in the remainingwomen (14/23, 61%) (P5 .09).16

The reason for the discrepancy in the findings among different
studies is not clear, but this could be related to the heterogeneity
of the expression of estrogen receptors compared with normal
parenchyma between different patients.16 OCPs also seem to
have an etiologic contribution in FNH because studies continue
to consistently show thatmost patients with FNHhave a history
ofOCPuse.7 In a review of 53 FNH cases, Naganuma et al found
that all their male patients had a history of metabolic disease,
possibly indicating that those patients were obese and had
higher levels of estrogen through an adipose conversion.17 The
etiologic association could be a consequence of estrogen’s
promotion of angiogenesis.13,18 It has been histologically dem-
onstrated that FNHpatients withOCPuse have a greater degree
of vascular alteration, more fibrosis, and increased tumor size.19

There currently exists no consensus on recommendations to
hold or continue OCPs in patients with FNH.6 Although tumor
growth has been reported with ongoing OCP use, no reports of

Figure 1. Abdominal magnetic resonance imaging at T2 phase,
showing a 3.43 3.7-cmmass in segment 4, in the left hepatic lobe
(yellow arrow), with a central scar (red arrow) that is characteristic of
focal nodular hyperplasia.

Figure 2. Abdominal magnetic resonance imaging showing a re-
duction in the size of the mass to 2.6 3 2.1 cm (red arrow).

Figure 3. Abdominal magnetic resonance imaging at T2 phase,
showing the samemass 3.43 3.7-cmmass (red arrow) in segment
4 of the liver with a central scar (yellow arrow) to have increased in
size to 4.5 3 4 cm.
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complications or need for surgery for previously asymptomatic
small masses developed with ongoing use. Our case further
validates the controversial observation that a subset of FNH is
hormone sensitive and may grown in response to high estrogen
statuses. In our patient, given her lack of symptoms, a conser-
vative approach was recommended and future pregnancies
were not discouraged, although hermass seemed to be hormone
sensitive. Larger studies ormeta-analyses could shedmore light
on the topic.
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