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Abstract
Background: Ovarian sex cord- stromal tumors (OSCTs) are rare ovarian tumors 
that can develop from sex cord, stromal cells, or both. OSCTs can be benign or 
malignant. Bilateral and/or unilateral ovarian fibromas, a type of OSCT of the 
stromal cells, have been reported in individuals diagnosed with nevoid basal cell 
carcinoma syndrome (NBCCS). Calcified ovarian fibromas have been reported 
in 15– 25% of individuals diagnosed with NBCCS while 75% of those cases occur 
bilaterally. The average age at diagnosis of OSCT/ovarian fibromas in patients 
with NBCSS is in the second to third decade compared with age 50 in the general 
population. Ovarian tumors are rare in pediatric populations.
Methods: The patient is a 5- year- old female diagnosed with bilateral ovarian 
fibromas at age 4. Multigene panel for the patient and subsequent targeted mo-
lecular evaluation of parents were completed. Histological evaluations on the 
surgically resected ovaries were performed for microscopic characterization of 
fibromas.
Results: Germline testing identified de novo heterozygous novel likely patho-
genic variants in PTCH1 gene, exon 12 deletion, and an SMARCA4 splicing vari-
ant c.2002- 1G > A. Microscopic examination of bilateral tumors was consistent 
with an ovarian fibroma.
Conclusions: To our knowledge, this is the first report of bilateral benign ovar-
ian fibroma in a child with a diagnosis of nevoid basal cell carcinoma syndrome 
(NBCCS) with a potential predisposition to Rhabdoid Tumor Predisposition 
Syndrome (RTPS).
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1  |  INTRODUCTION

Ovarian sex cord- stromal tumors (OSCT) are a group of rare 
tumors that can develop from the sex cord, stromal cells, or 
both. They represent 5– 7% of all ovarian tumors in women 
ages 15– 24.(Haroon et al., 2013; Morowitz et al., 2003) These 
tumors typically present as benign tumors in the 50s with 
12% of patients younger than age 30, and 57% between ages 
30 and 59.(Quirk & Natarajan, 2005) Some types of OSCT, 
such as adult granulosa cell tumors are malignant.

Ovarian fibromas in nevoid basal cell carcinoma 
syndrome (NBCCS, also known as Gorlin Syndrome, 
OMIM 109400) were first reported in 1963 (Clendenning 
et al., 1963). Ovarian fibromas have been reported in 15– 
25% of patients diagnosed with Gorlin syndrome, 75% of 
those being bilateral (Bagga et al.,  2019). Most of these 
tumors occur after puberty (mean 30.6 years, range 16– 
45 years). In the general population, ovarian tumors are 
rarely present in the pediatric population, and approxi-
mately 1.5% of these tumors are fibromas (Ball et al., 2011). 
There have been few reports of ovarian fibromas in pedi-
atric patients since the first publication (Ball et al., 2011). 
Herein, we report a 5- year- old female with bilateral ovar-
ian fibromas identified at age 4 in which molecular ge-
netic testing identified de novo likely pathogenic variants 
in the PTCH1 and SMARCA4 genes.

2  |  CASE PRESENTATION

A 4- year- old girl was transferred to our hospital after con-
cern about possible ileocolonic intussusception. Repeat 
ultrasound showed ovarian torsion, a 4.5 cm right ovar-
ian tumor, and a smaller tumor on the left ovary. She un-
derwent urgent detorsion of the right ovary and bilateral 
ovarian- sparing tumor resection. On gross evaluation, the 
right ovary showed a lobulated 4.5 × 3.6 × 2.6  cm mass 
with a homogenous tan/white cut surface, whereas the 
left showed two discrete masses measuring 1.2 and 0.5 cm 
in maximum dimension. Microscopically, the bilateral 
tumors demonstrated bland spindled cells within a dense 
collagenous background, consistent with an ovarian fi-
broma (Figure 1a). The tumors were further notable for 
frequent calcifications. Both ovaries also showed exten-
sive hemorrhage and degenerative changes, consistent 
with ovarian torsion. An immunostain for steroidogenic 
factor- 1 (SF- 1) was positive, confirming sex cord stromal 
differentiation (Figure 1b).

The patient was referred to our genetics clinic given 
concern for NBCCS. She appeared nondysmorphic and 
had a reported height of 111 cm (57th percentile) and 
weight of 22.5  kg (87th percentile) at this telegenetics 
visit with unremarkable birth, growth, vision/hearing, 

dentition, and development. The patient's head circum-
ference was not available during this visit, and while we 
attempted to obtain the measurement, we were unable to 
obtain her head circumference.

The family consented to a germline genetic testing 
panel of 53 genes associated with pediatric solid tumors 
(Supplemental Data S1). Results showed a variant in the 
PTCH1 gene, exon 12 deletion (Figure 1d), and a SMARCA4 
splicing variant c.2002- 1G > A (Figure 1e). Neither of these 
variants has been previously reported in the literature in 
association with disease, but the laboratory interpreted 
both findings as likely pathogenic (Supplemental Table 
S1). Follow- up immunostain for Braham- Related- Gene 1 
(BRG1), the protein product of the SMARCA4 gene, was 
also obtained in the patient's fibroma which showed a 
normal expression pattern (Figure 1c), demonstrating no 
loss of this gene within the tumor. Somatic NGS on her 
tumors was not completed. The patient's parents under-
went targeted testing for PTCH1 and SMARCA4 which 
was reported as negative suggesting that these variants 
are de novo in the patient, though germline mosaicism in 
her parents could not be excluded. Therefore, it was rec-
ommended that her older brother still be tested. However, 
we did not confirm the paternity molecularly which limits 
our ability to fully demonstrate that the findings are de 
novo. Their family history was unremarkable (Figure 2).

The dermatology exam was notable for many presump-
tive basal cell carcinomas of the upper torso, neck, and face 
as well as palmoplantar pits, all generally felt to be con-
sistent with NBCCS. She is currently under long- term sur-
veillance through pediatric oncology by recently published 
management recommendations (Foulkes et al.,  2017). 
Recent echocardiogram and whole- body MRI were unre-
markable. Her chest X- ray did not show bifid or splayed 
ribs, and while limited did not indicate any vertebral 
anomalies. Her brain MRI did not show falx calcification.

3  |  DISCUSSION

We reported a 5- year- old girl with bilateral ovarian fibromas 
with extensive calcifications diagnosed at age 4. Given the 
young age of onset, bilateral nature, and uncommon pathol-
ogy findings such as extensive calcifications, we facilitated 
germline genetic testing via a gene panel which identified de 
novo variants in the PTCH1 and SMARCA4 genes that had 
not been previously reported but classified by the laboratory 
as likely pathogenic, described in more detail below.

Nevoid basal cell carcinoma syndrome (NBCCS), also 
known as Gorlin Syndrome, Gorlin– Goltz syndrome, and 
basal cell nevus syndrome (BCNS) (OMIM 109400), is an 
autosomal dominant condition. In 1960, Gorlin and Goltz 
described a syndrome that included multiple basal cell 
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carcinomas, odontogenic keratocysts of the jaw, and bifid 
ribs (Gorlin & Goltz, 1960). Individuals with this condition 
were later described to have many other phenotypic fea-
tures including a coarse facial appearance, hypertelorism, 
macrocephaly, palmar/plantar pits, spine and rib anoma-
lies, and lamellar calcification of the falx cerebri. Cardiac 
and ovarian fibromas have been reported in 2% and 20% of 
affected individuals, respectively. About 1– 2% with PTCH1 
variant and 20% with SUFU variant- related NBCCS in 
children develop medulloblastoma, typically the desmo-
plastic subtype (Kimonis et al., 1997; Kimonis et al., 2013; 
Omrani et al., 2010; Veenstra- Knol et al., 2005). NBCCS is 
characterized by near- complete penetrance with variable 
expressivity within and across families (Gorlin, 2004). This 
condition is typically caused by heterozygous pathogenic 
variants in the PTCH1 gene, with a smaller percentage of 
cases due to heterozygous variants in SUFU. About 75% of 
individuals with NBCCS have an affected parent, with the 

remainder presumably due to de novo germline variants 
(Evans & Farndon, 1993).

Features of NBCCS typically become apparent in ad-
olescence, although children may first present with a 
wide range of congenital anomalies and/or atypical fea-
tures (Evans et al.,  1993; Kimonis et al.,  1997; Shanley 
et al.,  1994). Multiple diagnostic criteria have been de-
veloped to diagnose NBCCS (Evans et al., 1993; Kimonis 
et al., 1997; Shanley et al., 1994). While the current clin-
ical criteria are effective in diagnosing older individuals, 
they are not as effective in identifying pediatric patients 
as some features do not appear until later in life (Kimonis 
et al., 2013). A suspected diagnosis of NBCCS can be con-
firmed by molecular analysis of the PTCH1 and SUFU 
genes (Hahn et al., 1996; Veenstra- Knol et al., 2005).

The deletion of exon 12 in PTCH1 identified in our 
patient is expected to be in- frame, preserving the in-
tegrity of the reading frame. While this variant has not 

F I G U R E  1  (a) Representative H&E staining image of the bilateral fibromas with calcification (magnification 100×). Second panel 
shows increased magnification at 400×. (b) Representative image of SF- 1 immunostaining from the fibromas (magnification 400×). (c) 
Representative image of immunostaining for BRG1 from the fibromas (magnification 20×). (d) PTCH1 variant identified in the proband 
(deletion of exon 12). (e) SMARCA4 variant identified in the proband (c.2002- 1G > a).
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been previously reported in individuals with NBCCS, 
it disrupts the p.Ser554 amino acid residue in PTCH1. 
Other variants that disrupt this residue have been de-
termined to be pathogenic (Evans et al., 2017; Tanioka 
et al., 2005). This suggests that this residue is clinically 
significant, and that variants disrupt this residue are 
likely to be disease- causing.

Ovarian fibromas have been reported in 15– 25% of pa-
tients diagnosed with NBCCS with 75% of those being bi-
lateral (Bagga et al., 2019). The ovarian fibromas associated 
with NBCCS are often extensively calcified, which is in con-
trast to conventional, nonsyndromic ovarian fibromas which 
typically have at most focal calcifications. Most of these tu-
mors seen in NBCCS occur after puberty (mean 30.6 years, 
range 16– 45 years) (Kimonis et al., 1997). Ovarian fibromas 
prior to puberty in those with NBCCS are very unusual. 
The youngest case of an individual with NBCCS and ovar-
ian fibromas that we were able to identify was age 6 (Jimbo 
et al.,  2014). Our patient's bilateral ovarian fibromas are 
likely due to the variant identified in PTCH1. However, it is 
unknown whether she developed these tumors abnormally 
young for this disease and/or if there was some additional 
effect of having a likely pathogenic variant in SMARCA4.

Pathogenic variants in the SMARCA4 gene are associated 
with rhabdoid tumor predisposition syndrome (RTPS)- 2 
(OMIM 613325), an autosomal dominant condition char-
acterized by the development of malignant rhabdoid tu-
mors, and aggressive soft tissue malignancies in infancy, 
childhood, or young adulthood (Sredni & Tomita,  2015; 
Witkowski et al., 2013). There is also a risk for small cell 
carcinoma of the ovary, hypercalcemic type (SCCOHT) in 
females, also known as malignant rhabdoid tumor of the 
ovary (Jelinic et al., 2014; Witkowski et al., 2014). Although 
the penetrance of germline SMARCA4 variants is un-
known, they appear to be less penetrant than SMARCB1, 

which causes most cases of RTPS (Foulkes et al.,  2017). 
Typically loss of function variants cause RTPS; whereas 
missense variants (that are typically gain of function) are 
most often associated with Coffin- Siris syndrome (OMIM 
614609), a congenital malformation syndrome character-
ized by developmental delay, intellectual disability, coarse 
facial features, feeding difficulties, and hypoplastic or 
absent fifth fingernails and fifth distal phalanges (Kosho 
et al.,  2014; Tsurusaki et al.,  2012). Our patient did not 
demonstrate features of Coffin- Sirus syndrome.

The SMARCA4 variant identified in our patient affects 
the splice acceptor site in intron 13 which is suspected to 
disrupt RNA splicing. Disruption of splice donor and/or 
acceptor sites often leads to loss of protein function, and 
loss of function variants in SMARCA4 is known to be 
pathogenic (Baralle & Baralle, 2005). This specific variant 
has not been reported in the literature in individuals with 
RTPS- 2 or Coffin- Siris syndrome. While we do not have 
enough evidence to know whether this SMARCA4 vari-
ant contributed to the development of the fibromas in our 
patient, she certainly is at risk to develop SCCOHT in the 
future as well as other malignant rhabdoid tumors.

In summary, it is unclear whether the presence of 
these two variants contributed to an additive and/or 
synergistic effect in the development of her fibromas at 
a younger age; but this case is unique given that both of 
these variants are de novo and the associated conditions 
are both associated with the development of ovarian 
tumors/malignancies.

4  |  CONCLUSION

In conclusion, we report a case of a 5- year- old female diag-
nosed with bilateral benign ovarian stromal tumors at age 4, 

F I G U R E  2  Four- generation family 
history pedigree.
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initially raising concern for NBCCS. She was referred to our 
genetics clinic and identified to have presumably de novo 
pathogenic variants in the PTCH1 and SMARCA4 genes. 
On further exam, she exhibited features of NBCCS includ-
ing presumptive basal cell carcinomas of the upper torso, 
neck, and face as well as palmoplantar pits. Our patient's 
ovarian fibromas had phenotypic features that seem to be 
most consistent with NBCCS, particularly the multifocal 
calcifications and bilateral nature. When ovarian fibromas 
occur in females without NBCCS, they are often unilateral 
with focal lesions, with bilateral fibromas reported in only 
8% of sporadic cases (Roth & Czernobilsky,  2011). The 
young age of development of her ovarian tumors could be 
secondary to contributions from her variant in SMARCA4 
as SCCOHT are often diagnosed at younger ages with re-
ported ages ranging from 10 to 47 years (median 24 years) 
(Witkowski et al., 2014). In NBCCS, ovarian fibromas are 
typically diagnosed between the ages of 16– 45 years (aver-
age 30 years) (Kimonis et al., 1997).

This case highlights the importance of molecular ge-
netic testing in young patients with early onset tumors 
who may lack or have subtle physical features of a hered-
itary cancer predisposition syndrome. Furthermore, this 
case supports the previous recommendation to evaluate 
for NBCCS when ovarian fibromas are present bilaterally, 
calcified, and/or nodular (Seracchioli et al.,  2001). The 
case also highlights the importance of analyzing additional 
genes via a larger panel in which important additional 
findings may be identified. Early identification of these 
conditions is important as improved surveillance/manage-
ment can be implemented at a younger age to help prevent 
further complications and potentially improve survival.
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