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INTRODUCTION:  Hepatocellular  adenoma  (HCA)  is a rare benign  tumor  and  is  related  to  the  use of  an  oral
contraceptive  pill.  Turner’s  syndrome  requires  various  hormone  replacement  therapies,  including  the  pill
which  is  used  as a  female  hormone  replacement  therapy.  Herein  we report  a case  of  Turner’s  syndrome
with  HCA  treated  by  liver  segmentectomy.
PRESENTATION  OF  CASE:  A 36-year-old  woman  with  Turner’s  syndrome  was  treated  with  oral  contracep-
tive  pills  as  a  female  hormone  replacement  therapy  for 20  years.  She  presented  with  fatigue  and  liver
tumor.  Liver tumors  in  the  posterior  lobe  measuring  60 mm  and  10 mm  in diameter  were  detected  on CT;
hence,  she  was  referred  to our  department.  Both  the tumors  showed  high  intensity  in the  arterial  phase,
iso-intensity  in  the  portal  and  late  phases,  and  low  intensity  in  the hepatobiliary  phase  on Gb-EOB-MRI.
She  was  diagnosed  with  multiple  HCAs  and  underwent  segmentectomy  Section  7.  Pathologically,  both
the tumors  were diagnosed  as  HCAs,  and  inflammatory  markers  were  detected  by  immunohistochem-
istry.  Thirteen  months  postoperatively,  she  was  doing  well  and  there  was  no evidence  of  recurrence  of

HCA  without  the  pill.
DISCUSSION:  There  is only  one  report  of  HCA  in patients  with  TS (Espat  et  al.,  2000).  We  reported  a  case
of  multiple  HCAs  in  a patient  with  TS  underwent  hepatectomy.
CONCLUSION:  With  the  use  of  the  contraceptive  pill  as  a  long-term  female  hormone  replacement  therapy
for  Turner’s  syndrome,  careful  attention  is required  for HCA.

© 2019  The  Authors.  Published  by  Elsevier  Ltd  on  behalf  of  IJS Publishing  Group  Ltd.  This is  an  open
access  article under  the CC  BY  license  (http://creativecommons.org/licenses/by/4.0/).
. Introduction

Hepatocellular adenoma (HCA) is a rare benign liver tumor, and

he risk of using an oral contraceptive pill for HCA is well-known
2,3]· Turner’s syndrome (TS) is a genetic disorder with a com-
letely or partly missing X-chromosome. It is usually associated

Abbreviations: TS, Turner’s syndrome; HRT, hormone replacement therapy;
CA, hepatocellular adenoma; CT, computed tomography; MRI, magnetic reso-
ance imaging; Gb-EOB-MRI, gadoxetic acid ethoxybenzyl magnetic resonance

maging; OCPs, oral contraceptive pills; CRP, C-reactive protein; LFABP, liver fatty
cid-binding protein; GS, glutamine synthetase; IHCA, inflammatory hepatocellular
denoma; H-HCA, HNF1A-muted hepatocellular adenoma; RHV, right hepatic vein;
-HCA, �-catenin muted hepatocellular adenoma; UHCA, unclassified hepatocellu-

ar adenoma; TAE, trans-catheter arterial embolization.
∗ Corresponding author. Present address: Department of Surgery, Tokyo Women’s
edical University, 8-1 Kawada-cho, Shinjuku-ku, Tokyo, 162-8666, Japan.

E-mail addresses: nemoto.satoshi@twmu.ac.jp (S. Nemoto),
 nemoto32@hotmail.co.jp (S.-i. Ariizumi).

ttps://doi.org/10.1016/j.ijscr.2019.02.017
210-2612/© 2019 The Authors. Published by Elsevier Ltd on behalf of IJS Publishing Group
rg/licenses/by/4.0/).
with reduced height and gonadal dysgenesis; thus, patients with
TS require a hormone replacement therapy (HRT), including a con-
traceptive pill, to support growth and maintain QOL [4,5]. To date,
there is only one report of a patient with TS who  developed HCA
[1]. Here we  report an extremely rare case of contraceptive pill-
induced HCA with TS. The work in this case has been reported in
line with the SCARE criteria [6].

2. Case presentation

The patient was  a 36-year-old woman with Turner’s syndrome
(TS) diagnosed at 9 years of age. She received an oral contraceptive
pill as a hormone replacement therapy (HRT) from the age of 16
years. She was referred to our department in July 2017 after pre-
senting at a local hospital with fatigue and liver tumors detected

on computed tomography (CT).

Her physical examination and blood tests showed no remark-
able findings. Abdominal ultrasonography showed a low echoic
tumor, which was  60 mm in diameter, in the posterior section of
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Fig. 1. Abdominal ultrasonography showing (a) a hypoechoic lesion measuring 61 mm in diameter located in the posterior section and (b) a hypoechoic lesion measuring
10  mm in diameter at the root of the right hepatic vein.

Fig. 2. Plain and enhanced CT findings. A 61 mm tumor in the posterior section was  observed as (a) a low density area in the plain phase, (b) a slightly high density area in
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he  artery phase, (c) a strong high density area in the portal phase, and (d) an isode
 10 mm tumor at the root of right hepatic vein was  observed as (a) a low density a

n  the portal phase, and (d) an isodensity area in the venous phase.

he liver and an isoechoic tumor, which was 6 mm in diameter, at
he root of the right hepatic vein (RHV; Fig. 1).

CT showed a 60-mm tumor in the posterior section of the liver.
his tumor showed high density in the arterial phase and isodensity
n the portal and late phases. Another small 10-mm tumor at the
oot of RHV also showed high density in the arterial phase and
sodensity in the portal and late phases (Fig. 2).

Gadoxetic acid ethoxybenzyl magnetic resonance imaging (Gb-
OB-MRI) of the large tumor showed high intensity on T2-weighted
mages and in the arterial and portal phases, and low intensity in
he late and hepatobiliary phases, while the small tumor showed
ow intensity in the hepatobiliary phase (Fig. 3).

Based on the diagnosis of multiple HCAs or hepatocellular
arcinomas (HCCs), segmentectomy of No 7 of the liver was  per-

ormed. The operation time was 178 min, and blood loss was
81 mL.

Macroscopic findings showed a whitish and brownish tumor,
hich was 61 mm  in diameter and without capsula and another
rea in venous phase.
 the plain phase, (b) a high density area in the artery phase, (c) a high density area

small, whitish, 11-mm tumor without capsula. Pathological find-
ings of the larger tumor showed hepatocytes without atypia, with
sinusoid dilatation and a single vessel seen within the tumor.
This tumor was diagnosed as HCA. Immunohistochemistry find-
ings of the larger tumor showed that the hepatocytes were positive
for C-reactive protein (CRP) and liver fatty acid-binding protein
(LFABP) and negative for �-catenin, glutamine synthetase (GS), and
glypican-3 (Fig. 4). The small tumor showed same pathological and
immunohistochemistry findings; therefore, both the tumors were
diagnosed as inflammatory HCA (IHCA).

The patient was  discharged on postoperative day 14. At the 13-
month postoperative follow-up, she was doing well and there was
no evidence of recurrence of HCA without the pill.
3. Discussion

TS requires various HRTs, with the contraceptive pill often
administered [4,5], which is associated with the very rare benign
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ig. 3. Gb-EOB-MRI findings. The 61 mm tumor in the posterior section showed hig
rterial  phase was  also observed that washed out in 60 s (c) to 180 s (e). In the hepa
he  small 11 mm tumor could not be seen by Gb-EOB-MRI.

iver tumor HCA [2,3]. The incidence rates of HCA with the long-
erm use of oral contraceptive pills are approximately 3–4 per
00,000 individuals [7]. There is only one report of HCA in patients
ith TS [1]; we reported a case of multiple HCAs in a patient with

S.
In 2010, the World Health Organization classified HCA into

our subtypes based on immunohistochemistry findings: IHCA,
NF1A-mutated HCA (H-HCA), �-catenin-mutated HCA (b-HCA),
nd unclassified HCA (UHCA) [8,9]. The majority of pill-induced
CAs are IHCAs [10]. This is consistent with the diagnosis of IHCA

n our present case.
Patients with TS experience various complications [4], com-

only including abnormal liver function [11,12], congenital portal
ein deficiency, focal nodular hyperplasia (FNH), nodular regener-
tive hyperplasia (NRH), and HCC [13–15]. However, imaging and
athological findings for FNH, NRH, HCA, and HCC are similar, which
an result in difficulties in the differential diagnosis. Therefore, the
isk of not only benign liver tumors (FNH, NRH, and HCA) but also
CC should be considered in TS.

Indication of treatment for HCA has been reported [16–18].
hen the tumor size is <5 cm in diameter, follow-up is recom-
ended after discontinuing the medication, including the pill.
hen the tumor size is ≥5 cm,  hepatectomy is recommended

ecause HCAs pose a risk of rupture and can transform into
CC [16,18,19]. In the present case, hepatectomy was performed
ecause there were multiple tumors, and the largest tumor mea-
ured 6 cm.  The contraceptive pill as a female HRT was discontinued
ostoperatively to prevent the recurrence of HCA.
. Conclusion

We  experienced a case of multiple inflammatory HCAs in TS that
ere related to the long-term use of a contraceptive pill. There-
nsity on (a) T2-weighted and (b) pre dynamic images. A high intensity area in the
ry phase, a borderline, clear, low intensity lesion is seen (f).

fore, careful attention is required for HCA in patients with TS taking
contraceptive pills as a long-term female HRT.
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Fig. 4. Pathological and immunohistochemistry findings. Regarding the larger tumor, (a) macroscopically, it measured 61 mm and was white in color, (b) microscopically, it
h e posit
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