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ABSTRACT

Focal nodular hyperplasia (FNH)-like lesions of the liver are
rare in the pediatric population and are seldom reported
as congenital lesions. The differential diagnosis between
these lesions and pure-fetal hepatoblastoma (HBL) is
challenging. We present a case of a congenital FNH-like
hepatic lesion, managed with a right hepatectomy due to
suspected fetal HBL. Additionally, a review of all published
cases of congenital FNH-like lesions of the liver was
carried out.MRI

INTRODUCTION

Liver tumors in children are rare, with the
most common malignant tumors being
metastasis from Wilms tumor, lymphoma, and
neuroblastoma. Conversely, primary hepatic
tumors account for only 1%-4% of all solid
tumors in children and 5%-6% of abdom-
inal tumors. The most common primary liver
tumors in the first 2 years of life are hepato-
blastoma (HBL) and infantile hepatic heman-
gioma, while hepatocellular carcinoma and
focal nodular hyperplasia (FNH) are more
commonly found after 5 years of age.'™

Congenital neoplasms account for only
1.5%-2.0% of all pediatric tumors, occur-
ring at a rate of about 1 in 12500 to 27500
live births. Hepatic tumors comprise about
5% of all congenital tumors. The three main
types of primary congenital hepatic tumors
are hemangioma, mesenchymal hamartoma,
and HBL."° The differential diagnosis of
congenital liver tumors can be challenging.
Therefore, awareness of all possible differ-
ential diagnoses for a congenital liver mass
is crucial. Congenital FNH-like lesions of the
liver are seldom reported in the literature.

In this short report, we present a case of a
congenital FNH-like lesion of the liver, which
was misdiagnosed as an HBL, leading to a
potentially avoidable liver resection. Addi-
tionally, a review of all published cases of
congenital FNH-like lesions of the liver was
carried out.

CASE PRESENTATION

A 3-day-old newborn was transferred to our
center because of a liver lesion detected
antenatally. A routine ultrasound examina-
tion during pregnancy revealed the pres-
ence of a fetal liver abnormality, described
as a round hyperechoic vascularized liver
mass within the right hepatic lobe, meas-
uring 3x3 cm. Initially, a hepatic hemangioma
was suspected. Postnatal ultrasonography
revealed a liver span at the upper reference
limit and a focal area of increased echo-
genicity within the VII-VIII segment, with
polylobate contours and maximum axial
diameters of 3cm, suggestive of a hepatic
hemangioma. However, some solid compo-
nents and a small anechoic component were
evident within the mass, prompting further
investigation. Blood tests showed normal liver
function and alpha-fetoprotein (AFP) levels
within the age-appropriate range (46 758 ng/
mL; normal range until 6 months: 25 000-50
000ng/mL). MRI (Magnetic resonance
imaging) with a hepatospecific contrast
agent confirmed the presence of a polylobate
nodular mass measuring 30x28 mm, char-
acterized by a non-homogeneous hyperin-
tense signal on T2-weighted sequences and
a mild hypointense signal on Tl-weighted
sequences. These findings could not be
considered conclusive for diagnosis, as they
could either indicate a hepatic hemangioma
or a fetal HBL (figure 1).

Therefore, a percutaneous tru-cut biopsy
with an 18G needle was performed under
ultrasound guidance. The pathological
analysis supported the suspicion of a well-
differentiated fetal HBL with low mitotic
activity. The immunophenotype was CK-8-
18+, HepPar-1+, glypican-3+, glutamine-
synthetase+, INI-1+, B-catenin+ (membrane
pattern) and CK7-. A centralized revision
confirmed the morphological aspect of pure
fetal HBL.
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Figure 1 MRI with a hepatospecific contrast agent showing
polylobate nodular mass measuring 30x28 mm characterized
by a non-homogeneous hyperintense signal on T2-weighted
sequences (A transverse; B coronal) and a mild hypointense
signal on T1-weighted sequences (C coronal, D transverse).

A staging chest CT (computed tomography) ruled out
lung metastases. Abdominal CT confirmed the known
hepatic mass, demonstrating peripheral enhancement in
the arterial phase and a subsequent non-homogeneous
contrast enhancement pattern. The lesion occupied
Couinaud’s segment VIII with minimal cleavage plan with
the middle hepatic vein. No involvement of the portal or
caval vein was observed, nor were any pathological lymph
nodes detected. No additional focal hepatic lesions were
identified (figure 1). According to the Pretreatment
Extent of Disease system developed by the European
International Society of Pediatric Oncology,” the patient
was classified as a PRETEXT 2 without additional criteria.
The mass was considered resectable, and after multidis-
ciplinary discussion, an upfront resection was opted for.
The 2-month-old patient then underwent a right hepa-
tectomy. The definitive pathological analysis allowed the
conclusive diagnosis of an FNH-like lesion. The lesion
was described as a non-capsulated mass with non-definite
margins, consisting of hepatic cell proliferation with
monolayered or bilayered trabeculae (preserved retic-
ulum). A marked dilatation of the sinusoids, defined as
a “peliotic” appearance, was observed, along with endo-
thelialization confirmed by CD34 positivity. Small foci
of extramedullary hematopoiesis were also identified.
Moreover, some minor ductal proliferation was also iden-
tified in the peripheral region within the fibrous septa.
The portal spaces presented physiological triads and
were easily recognizable even within the lesion. Small
foci of necrosis with no atypia and some mitosis with low
proliferation index, assessed using anti-Ki67 antibodies,
could also be distinguished. The resection was complete
and margin negative (R0). Immunophenotype analysis
confirmed B-catenin membrane positivity, along with
diffuse mild positivity for glypican-3 and glutamine synthe-
tase. Other markers included SAA—, CD34+ (attributable
to the endothelization of the sinusoids in the nodular
region), ERG—, and GLUT1-. The pathological analysis

of the resected specimen was crucial for establishing a
definite diagnosis. The presence of normal portal spaces
and the absence of architectural abnormalities, together
with the negative nuclear beta-catenin staining, ruled
out HBL. These findings were highly suggestive of FNH,
despite the absence of typical vascular characteristics.
Moreover, although the sinusoidal endothelization and
dilatation were unusual, they are described in the telan-
giectatic variant of FNH.

LITERATURE REVIEW

A literature review was conducted using PubMed with
the following keywords: “congenital liver lesion,” “focal
nodular hyperplasia-like,” “neonatal telangiectatic focal
nodular hyperplasia,” and “congenital liver tumor.”
We analyzed the available papers and included those
presenting cases of congenital liver lesions that were diag-
nosed as FNH-like lesions. We then extrapolated demo-
graphic data, biopsy results (if performed), surgical treat-
ments, and definitive pathological diagnoses. Articles
that were not in English were excluded from the review.

Out of the 2216 screened papers, 4 met the inclusion
criteria, describing a total of 8 cases (online supplemental
table). There were five male and three female patients,
with gestational ages at birth ranging between 32 and 40
weeks. Five cases were discovered incidentally, while two
were symptomatic—one with abdominal distension and
another with a palpable abdominal mass. One case was
identified during an autopsy.

Six patients underwent CT and/or MRI. The average
AFP level was about 40000ng/mL. The liver mass was
in the right liver in six cases and in the left liver in two
cases, with an average size of 3.7cm. Out of these eight
patients, one was stillborn, one underwent upfront
resection without previous biopsy, and for another case
undergoing hepatectomy, it was not specified whether a
preoperative biopsy was performed. The remaining five
neonates underwent lesion biopsy: one case was first diag-
nosed as HBL-fetal type at biopsy but then established to
be FNH-like on the resection specimen. The other four
biopsies were accurately diagnosed as FNH-like lesions.
At follow-up, there was no significant progression of the
disease (online supplemental table).

To the best of our knowledge, our case is only the
ninth reported instance of a hepatic FNH-like lesion in
infancy described in the literature. Moreover, it is only
the second case to be detected prenatally. In the online
supplemental tables, we summarize some characteristics
of the other described cases.

Case 2 is an 11-month-old boy whose abdominal mass
was detected at birth, and the authors considered it the
first reported telangiectatic FNH of congenital origin.”
Case 3 is a boy whose parents noticed abdominal disten-
sion about 2 weeks after birth: an ultrasound revealed a
large hepatic mass, and he underwent a right hepatec-
tomy. Okamura et al. considered it as the third case of
congenital telangiectatic FNH.® In fact, Okayasu et al.
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documented an autopsy case of a congenital liver cell
tumor initially thought to be an HBL but was later found
to have features corresponding to telangiectatic FNH.
Therefore, this case seems to be the first telangiectatic
FNH described in the literature.” Berklite ef al. presented
a series of five cases (cases 4, 5, 6, 7, and 8) of FNH-like
lesions arising in infants aged 2 weeks to 6 months with
glypican-3 expression.'’ Case 9 refers to our case.

All these articles highlight the significant challenges
in distinguishing fetal HBL from FNH-like lesions. Most
of these patients underwent biopsy; however, despite the
difficulty in reaching a conclusive diagnosis from the
limited biopsy samples, the authors successfully identi-
fied the benign nature of the lesion without requiring a
liver resection in four out of seven cases.

DISCUSSION
FNH is rare in children, accounting for 2%-7% of pedi-
atric liver tumors. Its etiology is not certain, but it is
considered to be a hyperplastic reaction secondary to a
vascular abnormality, either congenital or acquired. The
lesion typically features a single feeding artery with no
bile ducts or veins, causing a hyperperfused area of the
parenchyma which subsequently develops some regen-
erative nodules separated by fibrous bands around the
artery. Predisposing factors include chemotherapy and
radiation therapy in children treated for malignan-
cies (incidence in long-term survivors estimated to be
around 5%), portal deprivation because of congenital or
surgical portosystemic shunts, and biliary atresia. In cases
without predisposing factors, the occurrence of FNH is
around 0.5%. It tends to affect females more than males
and is typically diagnosed between the ages of 6 and
10 years, with a median age of 8.7 years.” '*"'* However,
although rare, some cases have been reported in early
infancy as well."” '* Because of its infrequency in child-
hood, FNH can be challenging to diagnose. Moreover, in
our case, the infant age and male gender, together with
the absence of underlying hepatic conditions, made it
extremely difficult to suspect an FNH-like lesion. From
a clinical perspective, FNH is typically asymptomatic
and often found incidentally during imaging performed
for other reasons, as in our case where it was identified
during prenatal screening. Rarely, FNH presents with
non-specific symptoms such as abdominal pain, hepato-
megaly, weight loss, or a palpable mass.'*'*!9

On radiological examinations, FNH typically appears
as a single mass measuring less than 5cm in diameter
and presenting with a central scar. However, the central
scar, which is the well-known characteristic feature of
FNH, may be absent in smaller lesions or in patients
with underlying hepatic conditions.”” On ultrasound, it
appears as a relatively homogeneous isoechoic mass with
hypervascularity, presenting radiating vessels in a spoke-
wheel pattern.””” In our patient, the absence of the
typical central scar with a spoke-wheel pattern, together
with the presence of a small solid component, did not

point toward the suspicion of an FNH lesion. Therefore,
further evaluation was required to rule out a malignant
lesion.

CT features of FNH include homogeneity, the absence
of a capsule, the presence of a central scar, and intense
arterial enhancement suggestive of hypervascularity
with subsequent isodensity to the surrounding liver
parenchyma on the delayed phase. On MRI, FNH typi-
cally appears hypointense on Tl-weighted sequences
and isointense to slightly hyperintense on T2-weighted
sequences. The central scar, which is present in 85% of
cases, should appear hyperintense compared with the
mass and may enhance in the later phases. In our case,
neither the homogeneity nor the central scar could be
seen. Moreover, the non-homogeneous appearance and
signal intensity patterns on the MRI sequences were
suspicious for an HBL, which usually presents as T2-hy-
perintense, T1-hypointense, and heterogeneous because
of areas of necrosis, hemorrhage, and calcification.? 101819
Therefore, these radiological findings not only were not
interpretable as an FNH but also strengthened the suspi-
cion of a malignant lesion. In addition, the absence of the
typical arterial-phase discontinuous nodular enhance-
ment with centripetal fillin over time'® allowed for the
exclusion of a congenital hemangioma.

Immunophenotypically, FNH is characterized by an
increased “map-like” glutamine synthetase expression.
This typical pattern is a useful tool for diagnosis, as this
enzyme is a downstream target of the Wnt/B-catenin
pathway. In normal livers, glutamine synthetase expres-
sion is limited to the hepatocytes adjacent to the central
vein, while in FNH it is overexpressed, resulting in a
pathognomonic distribution.” '’ However, this increased
expression may also occur in hepatocellular adenoma
and HBL, complicating the differential diagnosis, espe-
cially in small biopsies."

Several studies have described three non-classical cate-
gories of FNH: telangiectatic, mixed hyperplastic, and
adenomatous, and a variant with cytologic atypia.” ® 2
The features in our case were found to correspond to
telangiectatic FNH, a lesion characterized by marked
vascular disorders, including sinusoidal dilatation and
peliosis, without significant fibrosis.”’ It is described as
an ill-defined and unencapsulated lesion with no central
scar and less prominent lobular architecture. Thin
fibrous septa with enlarged arteries drain into sinusoids,
causing dilation. Sinusoids are congested with red blood
cells, giving a telangiectatic appearance. Portal tracts are
dispersed within the tumor, containing proliferating bile
ductules. Hepatic cords are typically one cell thick, and
sinusoids separate hepatic plates, sometimes with marked
ectasia.”"’ ** Immunophenotypically, the endothelial
cells lining the dilated sinusoids are strongly positive for
CD34 staining. Mild bile ductular proliferation can be
noted with CK19, and the reticulin is preserved within
the lesion.”"” Notably, B-catenin staining appears to be
membranous only,'’ as opposed to the nuclear staining
pattern that can be observed in a well-differentiated fetal
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HBL.” Ki-67 may be higher than in the surrounding
tissues.” CRP and SAA are usually negative, while gluta-
mine synthetase staining may be variable."’ Glypican-3
expression is frequently employed as a discriminating
marker to distinguish between neoplastic and non-
neoplastic liver tissue. Positivity for glypican-3 can be
suggestive of malignancy, such as HBL or hepatocellular
carcinoma,'”*® though it is also expressed in “fetal” liver,
indicating hepatic immaturity.lo

The pathological analysis ultimately is the definitive
tool in clarifying the diagnosis. In our case, the percu-
taneous tru-cut biopsy was not representative enough,
and the expression of glypican-3 supported the malig-
nant nature of the lesion. Moreover, the diagnosis of an
HBL with a well-differentiated fetal histology could not
be conclusively made from the small biopsy samples and
would require the evaluation of the complete resection
specimen.”

The term “neonatal telangiectatic ” has more recently
been redefined as “FNH-like lesion”. The nomenclature
variability reflects the rarity of the lesion. The absence
of molecular studies limits the interpretation of its
pathogenic mechanisms and its correlation with corre-
sponding adult lesions, such as the FNH and inflamma-
tory adenoma (previously considered as telangiectatic
FNH). Paradis et al. analyzed the telangiectatic FNH from
a molecular perspective and concluded that its molecular
profile is much closer to that of hepatocellular adenomas
than typical FNHs, while Bioulac-Sage et al. concluded
that telangiectatic FNH should be considered a separate
entity.”’ *

These benign lesions generally have a favorable prog-
nosis, with a slightly higher risk of spontaneous bleeding.
There is no risk of malignant degeneration, although
they may create diagnostic confusion. FNH is typi-
cally managed conservatively; however, some children
may undergo surgical resection because of symptoms,
increasing size, or the inability to definitively rule out
malignancy, as was the case with our patient.m 1217

In conclusion, our study aims to raise awareness of this
rare differential diagnosis and highlights the difficulty
of evaluating focal liver lesions in very young children.
FNH-like lesions may have some radiologic, histologic,
and immunophenotypic features which overlap with
HBL, making it exceedingly difficult to distinguish a fetal
HBL from FNH-like lesions. Therefore, it would be wise
to consider FNH-like lesions should be considered in the
differential diagnosis even in the scenario of congenital
liver lesions. However, due to the challenges faced in
establishing a histopathological diagnosis from a biopsy
sample, it may be difficult in some cases to avoid liver
resection in order to achieve a definite diagnosis.
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