IR

Diagn Interv Radiol 2020; 26:370-376

PEDIATRIC RADIOLOGY

© Turkish Society of Radiology 2020

ORIGINAL ARTICLE

Hepatocyte-specific contrast-enhanced MRI findings of focal nodular
hyperplasia-like nodules in the liver following chemotherapy in
pediatric cancer patients

H. Nursun Ozcan
Musturay Karcaaltincaba
Turgut Seber

Bilgehan Yalcin

Berna Oguz

Canan Akyulz

Mithat Haliloglu

From the Departments of Radiology (H.N.O. >4
drhnozcan@yahoo.com, MK., B.O., M.H.) and
Pediatrics, Division of Pediatric Oncology (B.Y., C.A),
Hacettepe University School of Medicine, Ankara,
Turkey; Department of Radiology (T.S.), Kayseri City
Hospital, Kayseri, Turkey.

Received 16 August 2019; revision requested 16
September 2019; last revision received 03 November
2019; accepted 11 November 2019.

Published online 27 May 2020.

DOI 10.5152/dir.2019.19398

PURPOSE
We aimed to assess the MRI findings and follow-up of multiple focal nodular hyperplasia (FNH)-
like lesions in pediatric cancer patients diagnosed by imaging findings.

METHODS

We retrospectively analyzed clinical data and MRI examinations of 16 pediatric patients, who had
been scanned using gadoxetate disodium (n=13) and gadobenate dimeglumine (n=3). Hepat-
ic nodules were reviewed according to their number, size, contour, T1- and T2-weighted signal
intensities, arterial, portal, delayed and hepatobiliary phase enhancement patterns. Follow-up
images were evaluated for nodule size, number, and appearance.

RESULTS

All 16 patients received chemotherapy in due course. Time interval between the initial diagnosis
of cancer and detection of the hepatic nodule was 2-14 years. Three patients had a single lesion,
13 patients had multiple nodules. The median size of the largest nodules was 19.5 mm (range,
8-41 mm). Among 16 patients that received hepatocyte-specific agents, FNH-like nodules ap-
peared hyperintense in 11 and isointense in 5 on the hepatobiliary phase. During follow-up, in-
creased number and size of the nodules were seen in 4 patients. The nodules showed growth
between 6-15 mm.

CONCLUSION

Liver MRI using hepatocyte-specific agents is a significant imaging method for the diagnosis of
FNH-like lesions, which can occur in a variety of diseases. Lesions can increase in size and number
in pediatric patients.

as a single lesion, which is hypervascular on the arterial phase. FNH retains a hyper-

intense appearance or demonstrates isointensity with the normal liver parenchyma
during the subsequent portal venous phase. Additionally, the central fibrotic scar retains
contrast on delayed scans with gadolinium-based contrast agents (1). Recent articles also
demonstrated that hyperintensity on hepatobiliary phase images using gadobenate dime-
glumine (Gd-BOPTA) or gadoxetate disodium (Gd-EOB-DTPA) is an important imaging char-
acteristic for FNH (1, 2).

FNH-like lesions have been described in cirrhotic livers as multiple regenerative nodules
distributed throughout the liver, structurally and immunohistochemically resembling classical
FNH seen in noncirrhotic livers (3). FNH-like nodules most likely occur as a consequence of
hyperplastic response of the hepatic parenchyma due to alteration in the hepatic blood flow
(4, 5). These nodules can sometimes be misdiagnosed as liver metastases in pediatric patients
under chemotherapy. To avoid unnecessary invasive procedures, prompt imaging is crucial
for the diagnosis of FNH-like nodules. In this situation, MRI using hepatocyte-specific contrast
agents may be useful for the diagnosis of FNH-like nodules. FNH-like nodules are hypervascular
on arterial phase images and they demonstrate hyperintensity on the hepatobiliary phase (1).

In the pertinent literature, majority of the previous reports demonstrated the clinical
course, epidemiology, and pathogenesis of the FNH-like nodules (5-11). Likewise, there

F ocal nodular hyperplasia (FNH) is uncommon in pediatric patients. It is usually seen
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Table 1. MRI sequence parameters

Sequence Plane TR (ms) TE (ms) Flip angle Fat saturation Matrix FOV (mm) Slice thickness
TRUE-FISP Coronal 43 2.1 60 - 416x512 284.4%350 4.5
T2TSE Axial 1350 92 160 - 256Xx256 355%355 6

T1 GRE in and out of Axial 160 In phase:4.9 70 - 256%192 350%262 6
phase Out of phase:2.4

T2TSEFS Axial 3050 125 150 + 256Xx256 355%355 6

T1 3D GRE VIBE Axial 5 24 10 + 320%x240 355%266 3

T1 3D GRE VIBE Axial 5 2.4 30 + 320%240 355%266 8
hepatobiliary

Diffusion Axial 6438 87 90 - 192x156 355%288 6

(b=50, 400, 800 s/mm?)

TR, repetition time; TE, echo time; FOV, field of view; TRUE-FISP, true fast imaging with steady state precession; TSE, turbo spin echo; GRE, gradient echo; FS, fat-saturated; 3D,
three-dimensional; VIBE, volumetric interpolated breath-hold examination.

are several articles describing the comput-
ed tomography (CT) and MRI findings of
FNH-like nodules (12-19). Herewith, the ap-
plication of hepatocyte-specific agents in
pediatric patients has not been assessed in
many studies. Accordingly, in this study, we
aimed to analyze the dynamic contrast-en-
hanced MRI findings of multiple FNH-like
lesions using hepatocyte-specific agents
in pediatric cancer patients including their
follow-up.

Methods

Patients

This was a retrospective study approved
by the local ethics committee (GO 18/839-
14). Informed consent had been taken
for the off-label application of hepato-
cyte-specific contrast agents from every
patient before the MRI examinations. The
records of our radiology department were
reviewed for patients with multiple FNH-
like lesions, who underwent liver MRI using
hepatocyte-specific contrast agent in the
last 14 years (2004-2018). The inclusion
criteria were development of new liver le-

* Focal nodular hyperplasia (FNH)-like nodule re-
fers to various regenerative nodules dispersed
throughout the liver. They can mimic metas-
tases in cancer patients who received chemo-
therapy.

* Liver MRI using hepatocyte-specific contrast
agents appears to be a useful imaging method
for the diagnosis of FNH-like lesions.

* Awareness of the typical MRI findings of these
lesions avoids unnecessary biopsy in pediatric
patients.

sions diagnosed as FNH-like nodule on MRI,
presence of clinical/imaging follow-up, life
expectancy more than two years after the
initial diagnosis, and the absence of liver le-
sions on post-treatment baseline imaging.
Patients were excluded if they had only one
imaging examination or less than one year
of follow-up.

Sixteen patients (8 male and 8 female
patients) were included in this study. De-
mographic features and pathologic con-
firmation for their primary diagnoses were
recorded. Liver MRI findings and active im-
aging follow-up with MRI were listed.

The following clinical features were as-
sessed and recorded: primary diagnosis,
age at initial diagnosis, time interval be-
tween initial diagnosis and detection of the
hepatic nodule, medical treatment (includ-
ing chemotherapy and radiation therapy),
liver function/serological tests, presence of
hematopoietic stem cell transplantation,
history of veno-occlusive and/or hepatic
graft versus host disease, liver biopsy re-
sults, and follow-up.

MRI technique

MRI was performed on 1.5 T imaging
units using eight-channel phased-array
body coil. The imaging protocol of the liv-
er included breath-hold coronal TRUE-FISP,
axial T2-weighted half-Fourier acquisition
single-shot turbo spin echo, axial in- and
opposed-phase chemical shift imaging,
breath-hold T2-weighted fast spin-echo
with fat suppression and 3D T1-weighted
gradient-recalled echo fat-suppressed se-
quences before and after injection of the
contrast agent. Table 1 summarizes the se-
quence parameters. Gd-EOB-DTPA (Primo-
vist/Eovist, Bayer HealthCare Pharmaceu-

ticals; in use since 2011) was administered
to 13 patients and Gd-BOPTA (Multihance,
Bracco Diagnostics) was administered to
three patients. Diffusion-weighted imaging
(DWI) was used to acquire single-shot echo
planar images (under free breathing) with b
values of 50, 400 and 800 s/mm?.

The images were acquired in accordance
with delayed hepatobiliary phase imaging
at 20 minutes for Gd-EOB-DTPA and at 60
minutes for Gd-BOPTA. Intravenous boluses
of contrast agents (Gd-EOB-DTPA, 0.1 mL/
kg; Gd-BOPTA, 0.2 mL/kg) were infused at
1 mL/s.

Image analysis

One pediatric radiologist and an ab-
dominal radiologist reviewed the images
in consensus. A lesion was considered as
a FNH-like nodule in the presence all of
the following features: isointensity-to-hy-
pointensity on T1-weighted images, iso-
intensity-to-hyperintensity on T2-weighted
images, homogeneous enhancement on
arterial phase images, isointensity-to-hy-
perintensity on portal venous phase im-
ages and isointensity-to-hyperintensity on
hepatobiliary phase images. Nodules were
evaluated for size, number, contour, arteri-
al-portal-equilibrium phase enhancement,
signal intensity on T1- and T2-weighted
images, hepatobiliary phase enhance-
ment, presence of central scar (defined as
central stellate area of hypointensity on
T1-weighted images and hyperintensity on
T2-weighted images with lack of enhance-
ment on hepatobiliary phase), presence of
ring enhancement on hepatobiliary phase
(360° ring-shaped appearance of gadolin-
ium enhancement surrounding a central
area of low intensity), presence of necrotic
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Table 2. The clinical findings of the patients

Age at Time interval between
diagnosis of initial diagnosis and Hepatic lesion at
Primary initial disease detection of the Chemotherapy Liver  Follow-up the time of
Patient  Sex diagnosis (years) hepatic nodule (years) drugs biopsy (years) diagnosis
1 M Rhabdomyosarcoma 16 2 VC No 4 No
2 M Hodgkin lymphoma 3 14 ABVD No 14 No
3 F Neuroblastoma 4 3 A3-A5 No 5 No
4 M Wilms tumor 1 13 VAD No 14 No
5 F Neuroblastoma 5 5 A9-A11, ICE No 7 No
6 F Adrenocortical carcinoma 17 2 Mitotane No 5 No
7 M Ganglioneuroblastoma 7 9 N5, N6 No 11 No
8 F Neuroblastoma 2mo 2 A3-A5 No 4 Yes
9 M Wilms tumor 4 2 VAD No 4 No
10 B Medulloblastoma 4 5 Temozolamide No 7 No
1 F Non-Hodgkin lymphoma 13 4 COPADM, CYM No 6 No
12 F Ganglioneuroma 6 8 A3-A5 No 1 No
13 M Yolk sac tumor 1 10 BEP No 14 No
14 F Wilms tumor 6 5 VAD No 11 No
15 M Neuroblastoma 2 10 A3-A5 No 12 No
16 M PNET 8 5 CACV No 8 No

M, male; F, female; mo, months old; PNET, primitive neuroectodermal tumor ; VC, vincristine, cyclophosphamide; ABVD, adriamycin bleomycin vinblastine dacarbazine; A3, vin-
cristine ifosfamide dacarbazine adriamycin mesna; A5, cisplatin cyclophosphamide etoposide mesna; VAD, vincristine actinomycin-D; A9, vincristine dacarbazine ifosfamide
adriamycin; A11, cyclophosphamide etoposide cisplatin; ICE, ifosfamide carboplatin etoposide; N5, cisplatin/etopiside/vindesine; N6, vincristine/dacarbacin/ifosfamide/adri-
amycin; COPADM, cyclophosphamide vincristine prednisolone adriamycin methotrexate; CYM, cytarabine methotrexate; BEP, bleomycin etoposide cisplatin; CACV, cisplatin

adriamycin cyclophosphamide vincristine.

or cystic component, hemorrhage and ste-
atosis in the nodule, DWI signal intensity
(restricted or not). During follow-up with
MRI, lesions were evaluated for alteration in
number, appearance and size.

Results

Table 2 summarizes clinical findings of
the patients. The initial diagnoses were neu-
roblastoma (n=4), Wilms tumor (n=3), rhab-
domyosarcoma (n=1), Hodgkin lymphoma
(n=1), non-Hodgkin lymphoma (n=1), ad-
renocortical carcinoma (n=1), ganglioneu-
roblastoma (n=1), medulloblastoma (n=1),
ganglioneuroma (n=1), yolk sac tumor
(n=1), and primitive neuroectodermal tu-
mor (PNET) (n=1). Age at primary tumor di-
agnosis ranged between 2 months and 16
years (median, 4.5 years).

All patients had received chemotherapy.
Radiotherapy was administered to eight
patients (total body irradiation alone in
one patient, local abdominal radiotherapy
in six patients and craniospinal irradiation
in one patient). Only one patient had liver
metastases during the diagnosis (patient
number 8) and follow-up. None of the

patients had developed veno-occlusive
disease or had a history of hepatic graft
versus host disease and hematopoietic
stem cell transplantation. The time interval
between the diagnosis of primary disease
and the initial detection of hepatic nod-
ules was 2-14 years (median, 5 years). At
the time of hepatic nodule detection, se-
rological and liver function tests were nor-
mal in all patients.

Table 3 summarizes imaging features of
the patients. While three patients (18.7%)
had a single lesion, 13 patients (81.2%) had
multiple nodules. The median size of the
largest nodules was 19.5 mm (range, 8-41
mm). All nodules had smooth contours. Sig-
nal intensity of the nodules was isointense
(n=14) and mildly hypointense (n=2) on
T1-weighted images; mildly hyperintense
(n=8) and isointense (n=8) on T2-weighted
images. All lesions (n=16) were hyperen-
hancing during the arterial phase and hy-
perenhancing (n=10) or isoenhancing (n=6)
during the portal venous phase. On hepa-
tobiliary phase, all lesions (n=16) appeared
either hyper- or isointense compared with
the surrounding liver parenchyma. Central
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scar (which was seen as hypointense on
T1-weighted images and hyperintense on
T2-weighted images with lack of enhance-
ment on hepatobiliary phase) was detected
in two patients (12.5%). Ring enhancement
pattern was seen in six patients (37.5%) on
hepatobiliary phase (Fig. 1). None of the
nodules had hemorrhage, cystic or necrotic
component or intralesional fat.

In five patients, nodules showed diffusion
restriction on DWI (Fig. 2). Apparent diffu-
sion coefficient (ADC, expressed in mm?/s)
values varied as 1.01-1.04 x10° mm?/s for
nodules and 1.14-1.28 x10° mm?/s for nor-
mal liver parenchyma.

Follow-up images were available for all pa-
tients, within a total duration of 4-14 years
and repeat intervals of 4-12 months. While
we observed lesion growth in two patients
(12.5%), increased number and size of the
lesions were seen in two other patients
(12.5%) (Figs. 3, 4). The nodules showed
growth in the range of 6-15 mm. The mean
time interval for reaching the largest size (15
mm) was 29 months (range, 6-48 months).
The lesions remained stable in the follow-up
period after the initial size increase.

Ozcan et al.



Table 3. Imaging findings of the patients

Hepatocyte  Number Largest Hepato-  Central Ring
specific of nodule Arterial Portal Delayed biliary scar enhance- DWI Follow-up
Patient  agent nodules  (mm) TIW T2W phase phase phase phase present ment  restriction nodules
1 Gd-EOB- 2 8 Isointense Iso- Hyper- Hyper- Hyper- Hyper- No No No Stable
DTPA intense intense intense intense intense
2 Gd-EOB- 2 21 Isointense Mild Hyper- Iso- Iso- Hyper- No Yes No Stable
DTPA hyper- intense intense intense intense
intense
3 Gd-EOB- 1 12 Isointense Iso- Hyper- Iso- Iso- Hyper- No No No Stable
DTPA intense intense intense intense intense
4 Gd-EOB- 2 28 Isointense Mild Hyper- Iso- Iso- Hyper- No Yes Yes Stable
DTPA hyper- intense intense intense intense
intense
5 Gd-EOB- 2 15 Mild Mild Hyper- Iso- Hyper- Iso- Yes Yes Yes Stable
DTPA hypo-in-  hyper- intense intense intense intense
tense intense
6 Gd-EOB- 1 8 Isointense Iso- Hyper- Hyper- Hyper- Hyper- No No No Stable
DTPA intense intense intense intense intense
7 Gd-BOPTA 10 28 Isointense Mild Hyper- Hyper- Hyper- Iso- No No No Stable
hyper- intense intense intense intense
intense
8 Gd-EOB- >20 1 Isointense Mild Hyper- Iso- Iso- Hyper- No No No Number
DTPA hyper- intense intense intense intense and size
intense increase
9 Gd-EOB- 3 11 Isointense Iso- Hyper- Hyper- Iso- Hyper- No No No Size
DTPA intense intense intense intense intense increase
10 Gd-EOB- >20 25 Isointense Mild Hyper- Hyper- Hyper- Hyper- No Yes Yes Stable
DTPA hyper- intense  intense  intense  intense
intense
Ll Gd-EOB- 2 30 Isointense Iso- Hyper- Hyper- Hyper- Hyper- Yes Yes No Size
DTPA intense intense intense intense intense increase
12 Gd-BOPTA 1 10 Isointense Iso- Hyper- Hyper- Hyper- Iso- No No No Stable
intense intense intense intense intense
13 Gd-EOB- 10 30 Isointense Mild Hyper- Hyper- Hyper- Hyper- No Yes No Stable
DTPA hyper- intense intense intense intense
intense
14 Gd-EOB- 3 18 Isointense Iso- Hyper- Iso- Iso- Iso- No No No Stable
DTPA intense intense intense intense intense
15 Gd-BOPTA 13 41 Isointense Mild Hyper- Hyper- Hyper- Hyper- No No Yes Stable
hyper- intense intense intense intense
intense
16 Gd-EOB- 5 25 Mild Iso- Hyper- Hyper- Hyper- Iso- No No Yes Number
DTPA hypo- intense intense intense intense intense and size
intense increase

T1W, T1-weighted; T2W, T2 weighted; DWI, diffusion-weighted imaging; Gd-EOB-DTPA, gadoxetate disodium; Gd-BOPTA, gadobenate dimeglumine.

Discussion

Our study demonstrated that FNH-like le-
sions show iso- or hyperintensity on hepato-
biliary phase images and all hepatic nodules
show strong arterial enhancement Lesion
growth or development of new nodules were
observed in 25% of patients during follow-up.

Several types of benign vascular hepa-
tocellular nodules have been described in
the literature. These nodules are classified

based on two criteria: the cell type within
the nodules (regenerative or dysplastic) and
the anatomic characteristics of the adjacent
hepatic stroma (4). There are two main differ-
ent types of nodular lesions that have been
described with the history of damaged liver
circulation: nodular regenerative hyperpla-
sia and large regenerative nodules. FNH-like
nodules have also been described (20). The
term nodular regenerative hyperplasia is de-

fined as multiple regenerative hepatic nod-
ules (measuring approximately 1 mm in di-
ameter) that involve most of the liver, which
is not fibrotic/cirrhotic. The large regener-
ative nodules were described as nodules
typically measuring 0.5-5 cm on CT or MRl in
patients with Budd-Chiari syndrome (20-22).

FNH-like nodule is described as various
regenerative nodules dispersed through-
out the liver. The exact pathogenesis of
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these nodules is unknown; however, the
most widely accepted theory is associated
with abnormalities of portal hepatic blood
flow that, in turn, cause hepatocyte atro-
phy with adaptive hyperplastic reaction
of hepatocytes. Diffuse hepatic vasculop-
athy might be the underlying mechanism
for the development of multiple FNH-like

lesions, particularly in cancer patients who
received chemotherapy. Furlan et al. (23)
reported that sinusoidal obstruction syn-
drome related to local defect in hepatic
perfusion is suggested as the reason for
development of nodular regenerative hy-
perplasia, which may also be responsible
for the formation of FNH in patients re-

Figure 1. a-d. A 17-year-old girl with history of non-Hodgkin lymphoma. T2-weighted axial image (a)
shows centrally hyperintense nodule in liver segment VI (arrow). On dynamic studies, lesion shows
strong arterial enhancement during arterial phase (b, arrow). Gadoxetate disodium-enhanced MRI
(¢, d) performed 12 months later reveals lesion growth (arrow). Nodule appears hyperenhancing on
arterial phase (c, arrow) and hyperintense (ring enhancement) on hepatobiliary phase (d, arrow).
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ceiving oxaliplatin based chemotherapy.
FNH-like nodule may also develop due to
many other conditions including chronic
liver disease, vascular disorders such as
portal vein congenital abnormalities, cav-
ernous transformation of the portal vein,
as well as in patients undergoing Fontan
surgery (24-29). FNH-like nodule may also
be seen in noncirrhotic intrahepatic portal
hypertension. Possible mechanisms are
portal venopathy (pre-sinusoidal compo-
nent) and compression of sinusoids by the
regenerative nodules (sinusoidal compo-
nent) (11). These lesions can also be seen
in cirrhotic liver and they should be con-
sidered in the differential diagnosis of he-
patocellular carcinoma (30).

Benign liver nodules after chemother-
apy are mostly reported in patients who
received platinum-based drugs and they
encompass a spectrum of FNH, micronod-
ular and macronodular FNH-like lesions
(23, 31). Other particular drugs known to
induce FNH-like nodules include thiopu-
rines, busulfan, melphalan, thioguanine,
and cyclophosphamide (18, 32). They may
cause FNH-like nodules by causing dam-
age to the endothelial cells of small hepat-
ic veins. Our patients had received differ-
ent types of chemotherapeutic agents for
treatment. Neuroblastoma was the most
common diagnosis and the treatment
protocols comprised vincristine, cisplatin,
and cyclophosphamide. In our study, the
median time between the initial diagno-

Figure 2. a-e. A 9-year-old girl with history of
medulloblastoma. T2-weighted image (a) shows
iso-mild hyperintense nodules (arrows). On
gadoxetate disodium-enhanced MRI, nodules
appear hyperenhancing on arterial phase

(b) and hyperintense on hepatobiliary phase
image (c, arrows). Diffusion-weighted image
(d) with b value of 800 s/mm? shows marked
hyperintensity (arrow). ADC image (e) shows
hypointensity related to restricted diffusion
(arrow).
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Figure 3. a, b. A 13-year-old boy with history of primitive neuroectodermal tumor. Dynamic studies
show hyperenhancing nodule in segment VI on arterial phase (a, arrow). Gadoxetate disodium-
enhanced MRI performed 12 months later (b) shows a new lesion that is hyperintense on arterial
phase image (black arrow). Note the growth of the nodule in segment VI (white arrow).

Figure 4. a, b. A 3-year-old boy with history of neuroblastoma. Gadoxetate disodium-enhanced
MRI (a) shows strong arterial enhancement in the nodules on arterial phase. Gadoxetate disodium-
enhanced MRI performed 12 months later (b) reveals growth of the lesions on the arterial phase.

sis and the onset of new hepatic FNH-like
lesion was 5 years (range, 2-14). Likewise,
long time interval has been reported for
pediatric and adult patients in the litera-
ture (12, 23).

In this study, FNH-like nodules showed
iso- or hyperintensity on hepatobiliary
phase and were mostly isointense on
T1-weighted images, mildly hyperin-
tense on T2-weighted images. All lesions
demonstrated strong arterial enhance-
ment without washout, similar to the pre-
vious reports (12). According to Yoneda
et al. (33), FNH-like nodules show iso- or
hyperintensity in the hepatobiliary phase
with equal or stronger organic anion trans-
porter polypeptide (OATP8) expression
compared to the surrounding liver. They
also found significant correlation between
OATP8 expression grade and signal inten-
sity in the hepatobiliary phase, i.e., indi-
cating Gd-EOB-DTPA uptake by OATP8.
As a pitfall, Choi et al. (27) described FNH
and FNH-like nodules that demonstrat-
ed washout on portal or delayed venous
phase on dynamic CT or MRI in 10 of 84
cases including cirrhotic patients. Those
nodules can be differentiated from me-
tastases by MRI using hepatocyte-specific
contrast agents (34).

Furlan et al. (23) reported lesion growth
and occurrence of new FNH-like nodules
during follow-up. In our study, the nodules
increased both in number and size in four
patients. Accordingly, we suggest that if
pediatric cancer patients have imaging fol-
low-up for their primary disease, it has to be
kept in mind that these benign liver lesions
may grow in size and number alike.

This study has one major limitation. None
of the patients had histopathological evalu-
ation of the nodules; biopsy was considered
to be inappropriate due to typical MRI find-
ings and benign appearance of the lesions
during follow-up.

In conclusion, liver MRI using hepato-
cyte-specific contrast agents appears to be
a useful imaging method for the diagnosis
of FNH-like lesions. Hyperintensity or iso-
intensity of the nodules on hepatobiliary
phase imaging can be helpful for their di-
agnosis, as well as their differential diagno-
sis from metastases. Typical MRI findings
of these lesions may avoid unnecessary bi-
opsy in these patients. Last but not least, it
should also be kept in mind that FNH-like
lesions can increase in size and number
during the follow-up.
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