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INTRODUCTION:  Focal  Nodular  Hyperplasia  (FNH)  is  the  second  most  common  benign  tumor  of  the  liver.
Clinically FNH  is  asymptomatic  and  discovered  incidentally  . The  pathogenesis  is  unclear;  FNH  is  usually
asymptomatic.  When  the  tumor  is  large,  it may  be painful.  Surgery  is  recommended  only in  the  case
of  complications  such as compression  of  adjacent  organs,  lesion  progression  with  tumor  size  >5  cm  and
presence  of symptoms.  Presentation  of  case:  A  30 years  old  man,  was  evaluated  during  a routine  visit,  for
diffuse abdominal  pain  and  weight  loss;  Abdominal  ultrasound  showed  no evidence  of biliary  obstruction
but  the  US  shows  a hypoechoic,  well  defined  focal lesion  in  the  left  liver.  For  a  more  accurate  diagnosis
a  Magnetic  Resonance  detected  a focal  area  about  14 × 9 cm  in  diameter,  hypointense.  Liver  biopsy  was
not  done.We  could  not  diagnose  it definitively  as  FNH  from  the results  of imaging  studies;  so  for  the  size
of symptomatic  lesion,  the  undefined  diagnosis  of  FNH  ,and due  to  the great  increase  in  the  size  of  the
mass  located  in the  left  lobe,  during  such  a  short  period  , the  surgery  was  been  recommended.

DISCUSSION:  FNH  is  the  second  most  common  hepatic  lesion,  but  clinically  relevant  cases  of  FNH  are
rare  with  a  reported  prevalence  in  US  studies  of  0,03%.  In  our  case  the  young  patient  was  taking  dietary
supplements  including  anabolic  androgenic  steroids  (AASs),  carnitine  and  l-arginine.
CONCLUSION:  The  particularity  of  our  case  is the  increasing  of the  lesion  in two  years  in  which  the  patient
made  use  of  anabolic  steroids.  under  use of  . This  could  be  the  explanation  for increasing  of nodule.

© 2016  The  Authors.  Published  by  Elsevier  Ltd  on  behalf  of  IJS Publishing  Group  Ltd.  This is  an  open
he  CC
access  article  under  t

. Introduction

Focal Nodular Hyperplasia (FNH) is the second most common
enign tumor of the liver [1], with an incidence of approximately
–5% in general population and higher prevalence in woman 12:1
2,3]. FNH is more common in premenopausal women  although up
o 10% may  occur in males [4,5]. Clinically FNH is asymptomatic
nd discovered incidentally in 80% of cases [6]; the development of
ocal nodular hyperplasia is caused by an injury to the portal tract
esulting in the formation and enlargement of arterial to venous

hunt [7]. This in turn causes hyperperfusion in local arteries result-
ng in oxidative stress that triggers a response from hepatic stellate
ells to produce the central scar typically seen in cases of FNH [8,9].
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One confirmed, FNH is usually treated conservatively,indications
for surgery include:progressive disease, increasing pain and a lesion
for wich malignancy cannot be ruled out [10]. We  present the case
of a young man  with FNH in wich the evolution of liver lesion it
could be associated with the use of anabolic androgenic steroids
(AASs).

2. Presentation of case

A 30 years old man, was evaluated during a routine visit, for
diffuse abdominal pain and weight loss; He had no history of liver
disease or risk factors for viral hepatitis and took no other medica-
tions. On examination he had an enlarged liver but no rash, fever
or splenomegaly. Abdominal ultrasound showed no evidence of
biliary obstruction but the US shows a hypoechoic, well defined
14 × 10 cm,  focal lesion in the left liver.Completely blood tests have
been done, all the results being in normal ranges. For a more

accurate diagnosis a Magnetic Resonance detected a focal area
about 14 × 9 cm in diameter, hypointense on diffusion weighted
images. Liver biopsy was  not done.We could not diagnose it defini-
tively as FNH from the results of imaging studies; so for the size

roup Ltd. This is an open access article under the CC BY-NC-ND license (http://

dx.doi.org/10.1016/j.ijscr.2016.10.073
http://www.sciencedirect.com/science/journal/22102612
http://www.casereports.com
http://crossmark.crossref.org/dialog/?doi=10.1016/j.ijscr.2016.10.073&domain=pdf
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
mailto:angelaromano_ar@libero.it
mailto:michelegrassia@live.it
mailto:g-expo@libero.it
mailto:mariannapetrillo@virgilio.it
mailto:ninopezze@gmail.com
mailto:damonevic32@gmail.com
mailto:francescodottesposito@gmail.com
mailto:francesco.torelli@unina2.it
mailto:natale.dimartino@unina2.it
dx.doi.org/10.1016/j.ijscr.2016.10.073
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/


CASE  REPORT  –  OPEN  ACCESS
170 A. Romano et al. / International Journal of Surgery Case Reports 30 (2017) 169–171

F

o
t
l
r
t
1
r
t
a
u
p

3

r
s
p
p
n
h
a
r
a
t
i
w
e
p
l
g
s
p
v
N
u
a
a
t
c
l
o
t
y
c
s
t
d

Fig. 2. Magnetic Resonance detected a focal area about 14 × 9 cm in diameter,
hypointense on diffusion weighted images.
ig. 1. US shows a hypoechoic, well defined 14 × 10 cm,focal lesion in the left liver.

f symptomatic lesion, the undefined diagnosis of FNH,and due
o the great increase in the size of the mass located in the left
obe, during such a short period (2 years), the surgery was been
ecommended.The surgical procedure involved the resection of
he II, III and IV liver segments. The surgical specimen measured
4.0 cm × 12.0 cm × 6.5 cm.  Pathologic examination at that time
evealed that it was composed of mature hepatocytes, ductal reac-
ion and abnormal vessels, so it was FNH histologically, without

 central scar. Surgical procedure and postoperative course were
neventful and the patient was discharged from the hospital on
ostoperative day 6 (Fig. 1).

. Discussion

FNH is the second most common hepatic lesion,but clinically
elevant cases of FNH are rare with a reported prevalence in US
tudies of 0,03% [11]. The pathogenesis is unclear, Kondo [12] has
roposed that FNH are a result of regional abnormalities in either
ortal or hepatic arterial blood flow, so the development of focal
odular hyperplasia is caused by an injury to the portal tract. It is
ypothesized that focal circulatory disturbance may  cause arterial
nd portal venous thrombosis, and that vascular recanalization an
eperfusion of hepatic tissue might lead to hepatocyte proliferation
nd the development of FNH. In our case the young patient was
aking several herbal products and dietary supplements includ-
ng anabolic androgenic steroids (AASs), carnitine and l-arginine,

hich is the precursor for the synthesis of nitric oxide (NO), an
ndogenous mediator of vasodilatation process.The liver is mor-
hologically and functionally modulated by sex hormones so the

ong- term use of oral contraceptives (OCs) and anabolic andro-
enic steroids (AASs) may  cause changes of the liver tissue.The NO
ynthesis is stimulated by several factors such as “shear stress”, a
arameter which measures the force exerted by blood flow in the
essels when this increases the body defends itself by producing
O. Etiology is still not known but it seems that the trigger event is
sually a vascular malformation. Due to an arterial hyperperfusion,
n hiperoxic condition can activate hepatic stellate cells and VEGF,
ctivated by increate oxygen tension, may  influence the prolifera-
ion of abnormal vessels [9]. Generally, it is easier to observe the
entral scar and other characteristics as vascular abnormalities in
esions larger than 3 cm In smaller lesions, these features are less
bvious and may  be absent in up to 70% of cases [13]. The par-
icularity of our case resides in the increasing of the lesion in two
ears in which the patient made use of anabolic steroids. Hormonal

onditioning of these lesions is known, under use of oral anabolic
teroids being proved the increase in volume of FNH. This could be
he explanation for increasing of nodule. In our case we could not
iagnose it definitively as FNH from the results of imaging studies;
Fig. 3. Intraoperative findings. The surgical specimen measured
14.0 cm × 12.0 cm × 6.5 cm.

the use of biopsy in the diagnosis of hypervascular hepatic lesions
is controversial. We  believe that the role of biopsy is to confirm
benign pathology in patients with radiologically benign appearing
lesions [14,15]. Because of benign evolution, therapeutic abstention
is currently recommended if the diagnosis of FNH is established
with certainly. This attitude is justified by exceptional complica-
tions and no risk of cancer.FNH is usually asymptomatic. When the
tumor is large, it may  be painful Fig. 2. Surgery is recommended
only in the case of complications such as compression of adjacent
organs, lesion progression with tumor size >5 cm and presence of
symptoms [16–18] Fig. 3.

4. Conclusion

Based on our experience, once diagnosed, FNH should be man-
aged with regular follow up, especially if you use hormones,
because although the correlation is not proven, the role of hormonal
milieu is still strongly supported in influencing the development
of FNH, confirmed by the fact that the diagnosis is extremely rare

in postmenopausal women [19]. There are a few reports linking
FNH to use of anabolic androgens [20] and this case underlines the
importance of regular liver surveillance in patients with FNH that
use anabolic androgenic steroids for a long time.
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