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Abstract

Objective To review imaging features of fibrous hamartoma
of infancy (FHI), focusing on ultrasonography (US) findings.
Materials and methods We retrospectively reviewed pediatric
patients who were diagnosed with pathologically confirmed
FHI in two children’s hospitals from 2004 to 2013. Imaging
features of US, Doppler US, and magnetic resonance imaging
(MRI) were evaluated.

Results Thirteen pediatric patients (M:F=7:6; age 5—
22 months, mean 11.3 months) were included. Mean lesion
size was 3.2 cm (range, 0.7-8.0 cm). The tumors were located
in the back (n=4), scrotum (n=2), scalp, shoulder, axilla,
forearm, intergluteal cleft, inguinal area, and thigh. US was
performed in 11 patients. With the exception of two scrotal
masses, all masses were located in the dermal and subcutane-
ous layer. All masses demonstrated heterogeneous
hyperechogenicity with a “serpentine pattern” of intervening
hypoechoic portions in the hyperechoic mass. The margins
were ill-defined (n=9) or lobulated (n=2). Doppler US was
performed in nine patients and showed no (n=6) or minimal
(n=3) vascularity. MRI was performed in five patients and the
masses showed heterogeneous signal intensity with the pres-
ence of fat on T1- and T2-weighted images.
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Conclusions FHI is a tumor that is typically located in the
dermal and subcutaneous layer in young children less than
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margin on US and no remarkable vascularity on Doppler US.
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Introduction

Fibrous hamartoma of infancy (FHI) was first described as a
subdermal fibrous tumor of infancy by Reye in 1956 [1], and
Enzinger introduced the current nomenclature of FHI in 1965
[2]. It is a rare benign soft tissue tumor that usually occurs in
the first 2 years of life and is reported to be known congenital
in 23 % of cases [3]. There is a predilection for male gender.
FHI presents as a single lesion in the subcutaneous layer in
most cases and may show rapid growth. The tumor is most
commonly found in the truck, especially the shoulder region
including axilla, and upper extremities [3, 4]. However, it has
also been reported in the foot, scalp, perineal region, gluteal
region, and scrotum [4-7].

For the treatment of FHI, conservative excision with pos-
itive margin status is often curative [4]. The recurrence rate
after incomplete excision is approximately 16 % [2]. Delayed
surgery is not associated with an increased risk of operative
complications [8]. It is therefore important to limit surgical
extension in this tumor.

There are several case reports describing MRI findings of
FHI since the first report by Loyer et al. in 1992 [9]. MRI
features of FHI reveal the histologic character of this tumor as
a mass with poorly defined margin and a reticular pattern with
an interposing fat component that shows a reduced signal on
fat-suppression inversion recovery image [9-11].
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Ultrasonography (US) is a fundamental imaging modality
for the evaluation of palpable lesions in young children. US is
capable of distinguishing solid and cystic masses, evaluating
the internal vascularity, and defining the extent of the lesions
and the relationship of the lesions to adjacent structures [12].
Even though US findings of solid masses are usually nonspe-
cific, they can help to narrow down the differential diagnosis
in certain cases. However, US findings of FHI have not been
well established. Therefore, the purpose of this study was to
evaluate the imaging features of FHI, focusing on US
findings.

Materials and methods

This retrospective study involving two institutions was ap-
proved by the institutional review boards and the requirement
for informed consent from patients and parents was waived.
We reviewed imaging features of pathologically proven FHI
diagnosed in two children’s hospitals from 2004 to 2013, and
14 cases of FHI were confirmed by histologic evaluation after
excisional biopsy. Among them, 13 patients underwent pre-
operative imaging studies including US (n=11), Doppler US
(n=9), and MRI (n=5). The other one patient who had palpa-
ble mass on axilla underwent operation without preoperative
imaging study and showed no remained mass on postopera-
tive imaging study.

The study population included seven boys and six girls
with a mean age of 11.3 months (range, 5-22 months). All
patients had a solitary mass. The majority of tumors were
located in the trunk or upper arm, including back (n=4),
shoulder (n=1), axilla (n=1), and forearm (n=1). The remain-
ing cases were located in the scrotum (n=2), inguinal area (n=
1), intergluteal cleft (n=1), scalp (n=1), and thigh (n=1).

On gray-scale US, the depth of lesion, echotexture (homo-
geneous or heterogeneous), echogenicity compared with sub-
cutaneous fat (hyperechoic, isoechoic, or hypoechoic), and
margin (well circumscribed, lobulated, or ill-defined) were
evaluated. On Doppler US, presence or absence of internal
vascular flow was evaluated. In addition, the signal intensity
on T1- and T2-weighted images and the pattern of contrast
enhancement after gadolinium injection on MRI were also
evaluated if available.

Results

Tumor size was 0.7-8.0 cm, with a mean size of 3.2 cm. On
US (n=11), the lesions were found to be located in the dermal
and subcutaneous layer (n==8), only in the subcutaneous layer
(n=1), or in the scrotal sac separated from testis (n=2). The
echotexture and echogenicity was heterogeneously
hyperechoic in all cases. All of the masses showed
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characteristic heterogeneity that we called a “serpentine pat-
tern” formed by intervening hypoechoic portions in the
hyperechoic mass (Figs. 1 and 2). The hyperechoic portions
can represent fat component and the hypoechoic portions can
be the fibrous component on pathology (Fig. 1c). The margins
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Fig. 1 A 7-month-old boy who presented with a palpable mass on the
axilla. a Ultrasonography reveals a 4.5-cm heterogeneously hyperechoic
mass in the subcutaneous layer of the axilla. The mass shows a “serpen-
tine pattern” as intervening hypoechoic portions in the hyperechoic mass
and a lobulated margin. b The mass shows minimal internal vascularity
on Doppler image. ¢ Histopathology reveals the three essential compo-
nents of fibrous hamartoma of infancy: fibrocollagenous tissue (long solid
arrow), immature appearing cells (short solid arrow), and interposing
mature adipose tissue (dashed arrow). And these histologic components
are located with a intervening or serpentine pattern as shown on US
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Fig. 2 A 22-month-old girl who presented with a palpable mass on the
back. a Ultrasonography demonstrates a 3.5-cm, ill-defined, heteroge-
neously hyperechoic mass with intervening hypoechoic portions in a
“serpentine pattern” in the subcutaneous layer of the back. b The mass
shows no vascularity on Doppler ultrasonography

were ill-defined (n=9) or lobulated (n=2). Doppler US was
performed in nine patients and the masses showed either no
definite internal vascularity (n=6) or minimal internal vascu-
larity (n=3).

MRI was performed in five patients. The masses showed
low signal intensity on T1-weighted images and intermediate
signal intensity on T2-weighted images with an intervening
high signal intensity fat component on both T1- and T2-
weighted images. These findings are also correlated with the
“serpentine pattern” on US (Fig. 3). Gadolinium enhancement
study was performed in two patients and the masses showed a
heterogeneous enhancement pattern.

Discussion

In this study we present the US appearance of FHI. On US,
FHI showed the characteristic feature of heterogencous
hyperechogenicity with a “serpentine pattern”. Almost all
masses showed an ill-defined or lobulated margin without
remarkable vascularity on Doppler US.

Fig. 3 A 6-month-old girl who presented with a palpable mass on the P>

back. a Ultrasonography shows a 4.2-cm, ill-defined, heterogeneously
hyperechoic mass with a “serpentine pattern” in the subcutaneous layer of
the back. b-d On MRI, the heterogeneous mass shows intervening low
signal intensity portions on T2-weighted image (b) with a fat component
that shows a signal reduction on fat suppression T2-weighted image (c).
These findings are comparable with the “serpentine pattern” on US. After
gadolinium enhancement, the mass shows heterogeneous enhancement
on fat-suppression T1-weighted image (d)
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With respect to diagnosis, histologic analysis of FHI tu-
mors reveals three distinctive kinds of tissue: (1)
fibrocollagenous tissue forming trabeculae or bundles; (2)
immature appearing cells that represent primitive
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mesenchyme; and (3) interposing mature adipose tissue [3].
Mitotic figures and necrosis are absent or rare in all compo-
nents [5, 13]. Encapsulation is a rare feature of the tumor and
margins are poorly circumscribed with common microscopic
spread [3, 4]. The previously reported MRI appearance of FHI
largely reflects the relative proportion of the different tissue
components present within the lesion [9, 14, 15]. The fibrous
component appears as areas of low signal intensity and the
fatty component shows characteristic high signal intensity on
both T1- and T2-weighted images [16, 17]. In our study, five
cases underwent MRI and the masses showed similar charac-
teristics to those described above. However, when we encoun-
ter a superficial mass with a fat component in young children
other differential diagnoses should include lipoma,
lipoblastoma, and involuting hemangioma.

Compared with MRI reports, there are limited studies on the
US findings of FHI. The few case reports that do include US
features describe nonspecific findings such as homogeneous or
heterogeneous hyperechogenicity with ill-defined margins [14,
18, 19]. In 1998, Eich et al. [18] reported fibrous tumors in
children including one case of FHI that was described as a
hyperechoic mass with poorly defined margin and areas of
acoustic shadowing on US. In 2006, Arioni et al. [14] reported
one case of FHI of the knee and proposed that the
hyperechogenicity was probably due to the large number of
interfaces. In 2009, Rho et al. [20] reported US findings of FHI
in five children as showing purely solid, heterogeneously
hyperechoic and hypovascular masses. In three cases they
described an internal architecture with a “layering” appearance,
which is comparable to our “serpentine pattern”, and lastly, in
2009 Kang et al. [19] reported nine cases of FHI including US
findings of four cases. They described US findings as one
isoechoic and three heterogeneously hyperechoic masses with-
out available images. Ours is the largest study to evaluate
imaging findings of FHI. All 11 masses that underwent US
showed heterogeneous hyperechogenicity with a “serpentine
pattern” of intervening hypoechoic portions in the hyperechoic
mass. This characteristic pattern may be caused by
hyperechogenicity from the fat component and intervening
hypoechogenicity from the fibrous component of the tumor,
although we could not directly match the US and pathologic
findings. Still other soft tissue masses with different compo-
nents intervening pathologically can show the similar findings
of the serpentine pattern on US. Additional study including
other common soft tissue masses in young children is needed to
evaluate the specificity of this finding.

The masses also showed ill-defined or lobulated margins
and no remarkable vascularity on Doppler US. When we
consider superficial masses with these findings in young
children, there are many differential diagnoses including other
fibrous tumors such as myofibroma, calcifying aponeurotic
fibroma, infantile digital fibromatosis, infantile fibrosarcoma,
and embryonal rhabdomyosarcoma. In 2013, Wu et al. [21]
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reported the unsatisfactory concordance rate of US diagnosis
for soft tissue lesions of the limbs except Baker cyst and
neurofibroma. However, they included not only pediatric pa-
tients and there was no case of FHI in that study. Being aware
of the specific US findings of the FHI might allow promising
diagnostic accuracy for evaluating superficial lesions in in-
fants. If diagnosis of the FHI on US is uncertain, additional
MRI would be helpful to depict internal fat component.

In conclusion, a mass associated with FHI demonstrates
typical US features of ill-defined and heterogenecous
hyperechogenicity with a “serpentine pattern” and poor vas-
cularity on Doppler US and is usually located in the dermal
and subcutaneous layer. When we see these characteristic
imaging findings in young children less than 2 years old, it
is reasonable to consider FHI as the first differential diagnosis.
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