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Fibroadenoma in Beckwith—-Wiedemann syndrome with paternal
uniparental disomy of chromosome 11p15.5
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Abstract

Herein is described a case of breast fibroadenomas in a 16-year-old girl with Beckwith-Wiedemann syndrome (BWS)

and uniparental disomy (UPD) of chromosome 11p15.5. She was clinically diagnosed with BWS and direct closure was
performed for an omphalocele at birth. Subtotal and 90% pancreatectomy were performed for nesidioblastosis at the ages
2 months and 8 years, respectively. Bilateral multiple breast fibroadenomas were noted at the age of 16 and 17 years. In
this case, paternal UPD of chromosome 11p15.5 was identified on microsatellite marker analysis. The relevant imprinted
chromosomal region in BWS is 11p15.5, and UPD of chromosome 11pl5 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. This case suggests that fibroadenomas occurred in association with

BWS.
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Beckwith—-Wiedemann syndrome (BWS) is an overgrowth disor-
der with a potentiality for various embryonal tumors, such as
Wilms tumor, hepatoblastoma, and a variety of other malignant
and benign tumors."* BWS is caused by various epigenetic or
genetic alterations associated with chromosome 11p15, such as
uniparental disomy (UPD).! We report a case of breast
fibroadenomas and ovarian adenofibroma in a 16-year-old girl
with BWS and UPD of chromosome 11p15.5, and discuss the
relationship between fibroadenoma, which is relatively common
in adolescents, and BWS and paternal UPD on chromosome
11p15.5.

Case report

The patient was a 16-year-old girl who was diagnosed with BWS
at birth based on the following genetic characteristics:
macrosomia, omphalocele, macroglossia, and hypoglycemia.
Her birthweight was 4254 g. Direct closure was performed for
the omphalocele immediately after birth.

At the age of 2 months, exploratory laparotomy was per-
formed due to extremely high serum o-fetoprotein and intra-
abdominal cystic lesion, which found a hepatic cyst and the
tumor-forming type of nesidioblastosis.? Resection of the hepatic
cyst and subtotal pancreatectomy were performed. Because the
patient experienced hypoglycemic episodes 2-3 times per year,
90% pancreatectomy was again performed for nesidioblastosis at
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the age of 8 years.? Thereafter, she had no further hypoglycemic
episodes. We previously reported on that course.”

At the age of 16 years, a right breast tumor was noticed, which
grew over time. Extirpation was performed and histology con-
firmed breast fibroadenoma (Fig. 1a). Three months after extir-
pation of the breast tumor, the patient presented with lower
abdominal distention; ultrasonography indicated that this was
caused by an ovarian solid and cystic mass. The cystic lesion was
resected, and histology confirmed adenofibroma (Fig. 1b).

At the age of 17 years, bilateral multiple tumors of the breasts
were detected on follow-up ultrasonography, which were con-
firmed to be fibroadenomas on needle biopsy. The patient
received no further intervention and has been followed up for 6
years.

Previously, we studied chromosome 11p for identification of
the disorder using G banding, but no anomaly was detected.
Recently, re-evaluation of chromosome 11p using microsatellite
marker analysis indicated paternal UPD of chromosome 11p15.5.
Although we analyzed three microsatellite markers, D1152362,
D11S1318 and THO1, only one microsatellite marker, D11S1318,
provided useful information about the patient. The percentage
mosaijcism of paternal UPD in the patient’s DNA was 98% and
69% from peripheral blood and saliva, respectively (Fig. 2).

Discussion

Classically, BWS is diagnosed based on clinical features such as
abdominal wall defects, macroglossia, and macrosomia.'? BWS
is the most common congenital overgrowth syndrome involving
tumor predisposition and has a strong correlation with embryonal
tumors such as Wilms tumor, hepatoblastoma, neuroblastoma,
adrenocortical carcinoma, and a variety of other malignant and
benign tumors."? The overall risk of tumor development has been
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Fig.1 (a) Many ductular structures are visible, surrounded by
moderately cellular stromal connective tissue. The stromal nuclei

show little pleomorphism with infrequent mitosis. Breast
fibroadenomas were diagnosed. (b) Proliferation of stromal cells and
ductules is observed. Ductules are lined with ciliated high columnar
epithelial cells. An ovarian adenofibroma was diagnosed.

estimated at 7.5%.! Although there are no absolute unified criteria
for the clinical diagnosis of BWS, the following criteria are
generally accepted: presence of at least three major findings, or
two major findings and one minor finding.! Major findings asso-
ciated with BWS include abdominal wall defect, macroglossia,
macrosomia, anterior ear lobe creases and/or posterior helical
pits, visceromegaly intra-abdominal organ, embryonal tumor,
hemihyperplasia, cytomegaly of adrenal fetal cortex, renal abnor-
malities, positive family history of BWS and cleft palate.! Minor
findings include neonatal hypoglycemia, nevus flammeus,
cardiac anomaly, diastasis recti, advanced bone age and
pregnancy-related findings such as polyhydramnios, enlarged
placenta and thickened umbilical cord.! The relevant imprinted
chromosomal region in BWS is 11p15.5. Recently, with the
development of molecular genetic analysis, several causative
alterations in this region have been identified for sporadic cases
of BWS. Paternal UPD of chromosome 11p15 is one such altera-
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Fig.2 Microsatellite marker analysis. (a) Father; (b) mother; (c,d)
patient DNA (c, peripheral blood; d, saliva). A microsatellite marker,
D11S1318, from 11pl5.5 was amplified and separated on electro-
phoresis using an Applied Biosystems 3130 genetic analyzer
(Applied Biosystems, CA, USA); data were quantitatively analyzed
using the GeneMapper software. The percentage mosaicism of pater-
nal UPD was calculated as follows: % mosaicism = (k — 1)/(k + 1) x
100, where k is the ratio of the peak height of the paternal to maternal
alleles of the sample. The percentage mosaicism of paternal UPD in
the patient’s DNA was 98% and 69% from (c) peripheral blood and
(d) saliva, respectively.

tion and is found in 20% of BWS patients.! UPD occurs when an
individual receives both copies of a chromosome or part of a
chromosome from one parent. UPD can occur as a random event
during the formation of egg cells or sperm cells, or may occur in
early fetal development. Non-mosaic genome-wide paternal
UPD, however, is known to be lethal.? Therefore, BWS patients
with paternal UPD are mosaic for paternal UPD cells and normal
biparental cells.! This indicates that somatic recombination
occurs in the post-fertilization stage in BWS patients.! UPD of
chromosome 11p15 is a reported risk factor for BWS-associated
tumorigenicity." The tumor risk for BWS patients with paternal
UPD is estimated to be 225%." In the present case, embryonal
tumors did not develop, although multiple and recurrent
fibroadenomas developed.

Although a fibroadenoma is a benign tumor that is relatively
common in adolescents, a suspected correlation between BWS
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and breast tumors is reported.** Seven cases, including the
present one, of breast fibroadenomas probably associated with
BWS have been reported in the literature (Table 1).5% Patient age
ranged from infancy, in one case,” to adolescence, in six cases.>**
Four of the seven patients presented with BWS-associated tumor
lesions: three presented with Wilms tumors, adrenocortical car-
cinoma, adrenal pheochromocytoma, hamartoma of the liver,
nesidioblastosis, and steroid cell tumor of ovary, whereas the
current patient presented with nesidioblastosis, hepatic cyst, and
ovarian adenofibroma.**’

The chromosomal disorder was not detected in one of the
seven patients, and was not mentioned in four of the seven
patients. In the present case, paternal UPD of chromosome 11p15
was diagnosed on microsatellite marker analysis. Gogiel et al.
reported that a 19-year-old woman with BWS, who was diag-
nosed as a carrier of a mosaic paternal UPD of chromosome
11p15, presented with fibroadenoma.* A BWS-associated chro-
mosomal disorder of paternal UPD of chromosome 11p15 has
been detected in two cases, including the present case of
fibroadenoma with BWS.? Earlier in the present case, we used G
banding for the detection of a chromosomal disorder on chromo-
some 11p, but no such disorder was detected using this
method. Instead we identified the chromosomal disorder using
microsatellite marker analysis. Microsatellites are tandem
repeated nucleotide sequences. Individuals typically have two
alleles per microsatellite. If the number of repeats for one allele
is different from that of the other, two separate bands would be
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visible. If, however, the individual has a genetic deletion that
includes the region containing the microsatellite, only one band
would be visible. In the present case, only one band of paternal
allele in chromosome 11pl15.5 was amplified in the patient’s
DNA from peripheral blood and saliva (Fig. 2). This analysis
indicated paternal UPD of chromosome 11p15.5. Early diagnosis
of BWS is important because BWS patients have a predisposition
to various tumors such as Wilms tumor, hepatoblastoma, and a
variety of other malignant and benign tumors.! Therefore, we
emphasize the need for additional molecular testing such as
microsatellite marker analysis for the diagnosis of BWS if no
chromosomal disorder has been detected by G banding.

In this case, we studied DNA only from the peripheral blood
and saliva sample and not from the fibroadenoma tissue sample
because of degradation of the sample tissue. Therefore, we could
not conclude that paternal UPD of chromosome 11p15.5 was
identified from the DNA of the fibroadenoma tissue sample.
Gogiel et al. reported that analysis of breast tumor tissue DNA
showed the same paternal UPD pattern as DNA from peripheral
blood.? Thus, in the present case we could not confirm whether
the association of fibroadenoma with BWS in this case was
absolute or incidental. There is, however, a high probability of the
association because of the unusual presentation of bilateral and
multiple breast fibroadenomas, the coexistence of an ovarian
adenofibroma, and the identification of paternal UPD of chromo-
some 11p15.5. In BWS patients, several mechanisms lead to an
increased expression of IGF2.! BWS was one of the first syn-

Table 1 Reported cases of breast fibroadenoma associated with BWS

First author, year Sex Breast tumors Other tumors Chromosomal disorder Hypertrophy
Miiller, 1978° F 14 years old: FA of right 3 years old: Wilms tumor Not mentioned Left leg right part of
breast 7 years old: tongue
Adrenocortical
carcinoma
Raine, 1979* F 7 months old: FA of left None Not mentioned Right leg
breast
17 months old: Recurrence
FA
Labrune, 1988° F 13 years old: FA of right None Normal Right side
breast
14 years old: Recurrence
FA
Bemurat, 20027 F 14 years old: FA of 20 years old: Adrenal Not mentioned Not mentioned
bilateral breast pheochromocytoma
Poh, 20108 F 12 years old: FA of left None Not mentioned Right side
breast
Gogiel, 2013° F 18 years old: FA of breast 1 month old: Hamartoma 11p15.5 paternal UPD Left side
of liver
2 months old:
Nesidioblastosis
14 years old: Steroid cell
tumor of ovary
Present case F 16 years old: FA of right At birth: Nesidioblastosis 11p15.5 paternal UPD None

breast
17 years old: Recurrence
of bilateral breast

16 years old:
Adenofibroma of left
ovary

BWS-associated chromosomal disorder of paternal UPD of chromosome 11pl5 was detected in two cases, including the present case of

fibroadenoma with BWS. BWS, Beckwith—Wiedemann syndrome; FA, fibroadenoma; UPD, uniparental disomy.
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dromes in which IGF2 expression was linked to a growth disor-
der, in addition to its association with the tumorigenesis of
various breast cancers.>'® Sawyer et al. reported that extensive
IGF2 overexpression was found in the majority of
fibroadenomas.'! The present case suggests that the development
of multiple and recurrent fibroadenomas is associated with BWS-
associated UPD of chromosome 11pl15.5. We believe that the
present case shows a strong correlation between BWS and
fibroadenomas.

Conclusion

We encountered a case of multiple and recurrent breast
fibroadenomas and an ovarian adenofibroma associated with
BWS in a patient diagnosed with paternal UPD of chromosome
11p15.5. Microsatellite marker analysis was useful to diagnose
the case, which could not be diagnosed as BWS on G banding.
BWS with paternal UPD of chromosome 11p15.5 presents not
only as embryonal tumors but also as various benign and malig-
nant tumors. Therefore, early diagnosis of BWS on molecular
testing is helpful in screening for tumorigenesis.
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Cyclic fluctuation of blood pressure in heonatal neuroblastoma
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Abstract

Herein is described a case of neonatal neuroblastoma with cyclic blood pressure fluctuation and elevated catecholamines.

The fluctuations stabilized after treatment with c-adrenergic blocker and the perioperative course was uneventful. The
possibility of catecholamine-related symptoms including hypertension, heart failure, and blood pressure fluctuations
should be considered in the treatment for neuroblastoma; if they are present, treatment with o-blockers is effective.

Key words catecholamine, cyclic fluctuation, hypertension, neuroblastoma, o-adrenergic blocker.

Although elevated epinephrine, norepinephrine, or dopamine
were reportedly observed in approximately 20% of patients with
neuroblastoma,’ symptoms due to catecholamine excess are not
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common in neuroblastoma.? Among them, hypertension is rela-
tively common and observed in approximately 10% of patients.’
Hypertension can occur even in patients with ganglio-
neuroblastoma®® or ganglioneuroma and is induced by
catecholamine excess and for renovascular reasons.” Although
hypertension is sometimes observed in patents with
neuroblastoma,”” the cyclic fluctuation of blood pressure is
extremely rare and not reported in the literature. Here we
describe a neonatal case of neuroblastoma with cyclic blood
pressure fluctuations.
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