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ABSTRACT
Beckwith-Wiedemann syndrome (BWS) is a human genomic imprinting disorder that presents with a wide spectrum of clinical features, including
overgrowth, abdominal wall defects, macroglossia, neonatal hypoglycemia, and predisposition to embryonal tumors. Its diagnosis is based on molecular tests
or clinical signs. However, in children with features of BWS who do not fulfill the clinical diagnostic criteria, the molecular tests may play an important role
in the diagnosis. There is an increased risk of embryonal tumors in patients with BWS, but few case reports have been reported on benign breast tumors in
female adolescents with this syndrome. To our knowledge, this is the first case report in the literature that describes the imaging findings of fibroepithelial
breast tumors (phyllodes tumor and fibroadenomas) in a 13-year-old female with BWS, highlighting the need for lifelong tumor surveillance in this patient
population.
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Key Points
*  Benign breast tumors can accompany to Beckwith-Wiedemann syndrome (BWS).
e Fibroepithelial tumor of the breast is a spectrum of lesions ranging from fibroadenoma to malignant phyllodes tumor.
e Lifelong tumor surveillance in patients with fibroepithelial tumor of breast in BWS is recommended.

Introduction

Beckwith-Wiedemann syndrome (BWS) is a human genomic imprinting disorder that presents with a wide spectrum of clinical features,
including overgrowth, abdominal wall defects, macroglossia, neonatal hypoglycemia, and predisposition to embryonal tumors (1). It is a
panethnic syndrome with a 1:1 sex ratio and approximate incidence of one in 10,000-13,700 births. Such incidence may be underestimated in
mild phenotypes and most likely increases due to a positive correlation with assisted reproductive techniques. This syndrome is caused by diverse
genetic and epigenetic disorders that usually affect the regulation of genes imprinted on chromosome 11p15.5 (2). The relevant imprinted
chromosomal region in 11p15.5 and uniparental disomy (UPD) of chromosome 11p15 is a risk factor for BWS-associated tumorigenicity.
Chromosome 11p15.5 consists of imprinting domains of IGF2, the expression of which is associated with the tumorigenesis of various breast
cancers (3). To date, there have been only a few reports on benign breast tumors in patients with BWS. Here, the authors present a case of
fibroepithelial breast tumors (phyllodes tumor and fibroadenomas) in a 13-year-old female with a known history of BWS to increase awareness
about this rare and unusual presentation.

Case Presentation

A 13-year-old female with a known history of BWS presented to our hospital with a right breast mass in 2016. On physical examination,
there were a right-sided hemihypertrophy (Figure 1), which she had since birth, and a nontender palpable large mass on the left breast, mobile
over the underlying tissues, with no lymph nodes enlargement detected. Other findings were unremarkable. On an ultrasound, a giant solid
mass measuring 7 cm in diameter was observed in her right breast. The mass was surgically excised, and the pathology result showed a juvenile
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fibroadenoma (Figure 2). In 2017, on a controlled ultrasound exam,
no cystic or solid mass was detected in her breasts.

In 2018, on the breast ultrasound, it was found that she had multiple
masses in the lower inner quadrant of the right breast (Figure 3). On
magnetic resonance imaging images, multiple masses were observed in
the lower quadrant of her right breast, with the largest one about 3 cm in
diameter (Figure 4a and b). The fine needle biopsy and cytology result
of this lesion showed a benign entity. As this patient had a high risk
of tumorigenesis and childhood cancers, following a multidisciplinary

consultation, complex literature review, and evaluation of risks and

Aoy

Figure 1. Plain X-ray image of lower extremities showing a right
femoral hemihypertrophy

R: Right
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benefits, a right breast lumpectomy was performed using a free nipple
graft technique. The pathology examination of this lesion revealed a
benign phyllodes tumor and fibroadenoma, but there were no signs
of malignancy.

Discussion and Conclusion

BWS is the most common overgrowth syndrome. The condition was
named after American pediatric pathologist John Bruce Beckwith in
1963, and German pediatrician Hans-Rudolf Wiedemann in 1964,
reported the syndrome independently (4). This syndrome is caused
by diverse genetic and epigenetic disorders that usually affect the
regulation of genes imprinted on chromosome 11p15.5 (2). It presents
with a wide and varied clinical spectrum, including hemihyperplasia,
macroglossia, prominent eyes with infraorbital creases, facial nevus
flammeus, and midfacial hypoplasia, but the BWS facies often
normalizes across childhood. Hyperinsulinemia, hypoglycemia,
abdominal wall defects, visceromegaly, fetal adrenocortical cytomegaly,
and renal and cardiac malformations are the important signs of this
syndrome (4, 5).

The diagnosis is based on molecular tests or clinical signs. However,
in children with features of BWS who do not fulfill clinical diagnostic
criteria, the molecular tests may play an important role in diagnosis
(2, 5). Our patient had BWS with a positive family history and
characteristic right hemihypertrophy.

There is an increased risk of embryonal tumors in BWS, but few
case reports have been published on benign breast tumors in female
adolescents with this syndrome. These tumors were often asymmetric,
and the applied medical strategy was their surgical removal (6).

To our knowledge, this is the first case report in the literature to
describe asymmetric fibroepithelial breast tumors (phyllodes tumor and
fibroadenomas) in a teenager with BWS. Fibroepithelial tumor of the
breast is a heterogeneous group of lesions ranging from fibroadenoma
at the benign end of the spectrum to malignant phyllodes tumor.
There are overlapping histologic features among various subtypes,
and transformation and progression to a more malignant phenotype
may also occur (7). Fibroadenomas and phyllodes tumors share many
common features. However, phyllodes tumors tend to show a more
rapid growth and tend to recur if incompletely excised. Moreover,
borderline and malignant phyllodes tumors may metastasize. In

Figure 2. Ultrasound images of the right breast showing a well-defined, hypoechoic, lobulated mass with some vascularity, consisting of a
fibroadenoma
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Figure 3. Ultrasound images of the right breast showing multiple well-defined, hypoechoic, lobulated masses with some vascularity, consisting

of fibroepithelial breast tumors

Figure 4a. Axial T2 weighted image demonstrates a high signal
intensity mass with well-defined margins in the right breast

contrast, fibroadenomas usually need not be removed, and even when
surgery is needed, enucleation is sufficient (8). In the patient described
herein, a surgical reduction of giant breast lesion was performed using a
free nipple graft technique, but the risk of recurrence may be the main
lifelong concern Mishra et al. (9) in 2013. The relevant imprinted
chromosomal region in 11p15.5 and UPD of chromosome 11p15isa
risk factor for BWS-associated tumorigenicity. Chromosome 11p15.5
consists of imprinting domains of IGF2, the expression of which is
associated with the tumorigenesis of various breast cancers. However,
it remains unclear whether BWS imposes an increased risk of breast
lesions or a yet unknown molecular defect is responsible for the rare
occurrence of this tumor in BWS (3-10).

This is the first case report in the literature to describe phyllodes tumor
in a teenager with BWS. However, a wide range of both malignant and
benign neoplasms has been reported in patients with BWS. This case
report describes a case of fibroepithelial breast tumors (phyllodes tumor
and fibroadenomas) in a 13-year-old female with BWS, highlighting

the need for lifelong tumor surveillance in this patient population.
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Figure 4b. 3D, maximum intensity projection (MIP), dynamic contrast-
enhanced subtracted MRI image showing multiple, well-defined
masses in the right breast

MRI: Magnetic resonance imaging
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