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INTRODUCTION

Sertoli-Leydig cell tumor (SLCT) is a rare mixed sex cord-stromal tumor comprising less
than 0.5% of all ovarian cancers [1]. Somatic D/CERI hotspot variants in the RNase Il1b
domain are identified in nearly all moderately and poorly differentiated SLCT [2-4]. The
development of bilateral SLCT is extremely rare [1,3], typically seen as metachronous
tumors arising 2 to 6 years apart in patients with D/CER1 syndrome caused by germline
pathogenic loss-of-function D/CER1 variants [5]. In prior reports, bilateral SLCT tumors
in four patients have been reported to be independent primary tumors [5,6]. However,
determining whether a second SLCT in a D/CERI syndrome patient represents recurrence
or an independent primary tumor can be challenging. Here we report a patient with three
SLCT tumors arising within a span of 2.5 years. Germline and tumor profiling revealed
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DATA DEPOSITION

The germline variant was submitted to ClinVar by the Texas KidsCanSeq study — ClinVar allele 1D 985319.
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a pathogenic D/CER1 variant in the germline and three distinct somatic D/CERI hotspot
variants in the three tumors, helping to clarify the clinical management plan for the patient.

CASE PRESENTATION

Clinical Presentation, Pathology and Family History

The patient is a 13-year-old female who presented with progressive abdominal pain and
nausea for 2 weeks. A magnetic resonance imaging (MRI) scan revealed a 19 x 18.5 x

12.5 cm right ovarian solid/cystic mass (RT1). Following right salpingo-oophorectomy and
surgical staging, pathologic examination revealed a moderately differentiated SLCT, FIGO
stage 1a, with sheets of dark cells with small oval nuclei and focal poorly differentiated
areas. Tubular structures and nests and focal heterologous elements including bland enteric
type mucinous epithelium and foci of neuroendocrine differentiation were also seen (Figure
1). Computed tomography (CT) of the chest revealed a 2.2 cm cystic lesion in the lower lobe
of the right lung concerning for type 1r pleuropulmonary blastoma (PPB). Post-operatively,
the patient was monitored with surveillance MRI. After six months, a contralateral 5 cm
left ovarian mass (LT1) was detected. Following ovarian sparing tumor resection of the

left ovary, histologic examination again revealed a predominantly moderately differentiated
SLCT similar to RT1; however, no heterologous elements were identified. Due to suspicion
for tumor recurrence, adjuvant chemotherapy (four cycles of bleomycin/etoposide/cisplatin)
was administered. No evidence of tumor was detected until one year after treatment,

when surveillance MRI revealed a 4 cm left adnexal tumor (LT2). Following left salpingo-
oophorectomy, histopathology revealed a predominantly poorly differentiated SLCT formed
by sheets of atypical cells with angulated irregular nuclei admixed with some moderately
differentiated areas and focal tubule formation. The SLCT and possible PPB raised concern
for DICER1 syndrome, prompting genetic evaluation that revealed history of thyroid
nodules in the maternal grandmother and great-grandmother per the patient’s mother. No
pathology report was available. Paternal history was unremarkable with no known history
consistent with D/CERZ and no known family history of cancer. Pre-test counseling was
provided for genetic testing to include analysis of the D/CERI gene.

Genomic Analysis

Genomic analysis of tumor and blood specimens was performed as part of a Baylor
College of Medicine institutional review board-approved childhood cancer study (Texas
KidsCanSeq). Clinical next-generation sequencing of the first left ovarian tumor (LT1)
using the Texas Children’s Hospital solid tumor DNA and RNA comprehensive panel
(TCH Solid) revealed two D/CERI variants: a ¢.2157dupT (p.V720fs) frameshift variant
in exon 14 of DICERI (NM_177438.2) at a variant allele fraction (VAF) of 0.47 (47.6%),
and a second ¢.5113G>A (p.E1705K) variant in exon 24 at a VAF of 0.41 (41.5%). The
p.V720fs variant (submitted to ClinVar Variation ID 997605) is a novel variant that is
predicted to lead to a premature truncation of the DICER1 protein and loss of function.
The p.E1705K (COSMIC ID: COSM959251) variant affects a metal-binding site within
the DICER1 RNase IlIb catalytic domain and is a recurrent hotspot variant in the gene.
Clinical exome analysis of blood DNA revealed the p.\VV720fs variant to be a heterozygous
germline variant in the patient that was absent in a maternal saliva sample (a paternal sample
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was not available). The p.E1705K variant was absent in the proband’s blood sample. Of
note, the patient was also found to be a carrier for familial partial lipodystrophy-6 (OMIM#
615980) due to a pathogenic L/PE variant on the exome report. Tumor-only molecular
profiling of the second left-sided tumor (LT2) and the original right-sided tumor (RT1) was
then performed using the same TCH Solid panel. While both tumor specimens revealed the
germline p.V720fs variant as expected, an additional distinct D/CER1 hotspot variant was
seen in each tumor: ¢.5429A>T (p.D1810V) in LT2 at VAF of 0.47 (47%) and ¢.5125G>A
(p.D1709N) in RT1 at VAF of 0.376 (37.6%) (Figure 1). As for the p.E1705K variant seen in
LT1, the p.D1810V (COSM4169903) and p.D1709N (COSM959249) are also well-known
and recurrent hotspot variants that alter metal-binding sites in the RNAse I11b domain,
disrupting DICER1-mediated microRNA interaction and cleavage [2]. Since RNAse I1lb
hotspot mutations have also been infrequently reported as somatic mosaic variants, manual
review of the D/CER1 sequence alignment was performed in all three tumors, demonstrating
the three hotspot variants to be present in one tumor each and completely absent in the other
tumors (variant allele count = 0; average coverage 350X) (Figure 1 and Table 1).

This is the first report of three SLCT primaries harboring distinct somatic hotspot D/CERI
missense mutations in one patient with D/CERI syndrome. Each SLCT demonstrated the
classic DICER1-associated tumor pattern of a germline loss-of-function variant combined
with somatic missense variants in the RNAse I11b domain. Similar to the p.VV720fs
frameshift variant in this case, reported germline D/CERI variants are most often loss-of-
function frameshift variants dispersed throughout the gene [7]; however, there is no known
clear genotype-phenotype relationship with regard to the location of the truncating germline
variant within the D/CER1 gene and the corresponding clinical features (age at disease
onset, number of organs involved, specific tissue sites involved or survival) [7].

While D/ICER1 tumor predisposition is inherited in an autosomal dominant manner with
reduced penetrance, approximately 20% of cases are believed to arise de novoin the
proband [8]. In this report, the mother was negative for the D/CERI germline mutation
seen in the proband, paternal history was unremarkable and paternal germline status

was unavailable. While history of thyroid nodules in maternal grandmother and great
grandmother is a recognized clinical manifestation of D/CERI syndrome, this can be a non-
specific finding frequently reported in the general population. The negative germline testing
of the proband’s mother clearly documents that the variant is not maternally inherited.
However, without paternal testing, we cannot conclusively determine if the variant was de
novo.

The development of multiple SLCT in an individual is uyncommon, with only 3 of 49
patients with SLCT reported to have metachronous tumors in a series published by Schultz
et al from the International Ovarian and Testicular Stromal Tumor Registry, even though
~60% of cases had a confirmed germline D/CERI mutation [3]. Nevertheless, all three
patients in the Registry with metachronous SLCT were found to have germline D/CER1
mutation [3]. More recently, McCluggage et al. reported germline and somatic D/CERI
mutation status in three bilateral SLCT along with a review of the literature on bilateral
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SLCT, in which all bilateral SLCT cases (n=8) where D/CERI germline status had been
ascertained, were found to have a pathogenic germline variant [5]. Including the case
reported here, therefore, bilateral SLCT when assessed for germline D/CER1 status have
been reported to harbor a pathogenic germline variant in 12/12 cases to date. Age at onset
of SLCT was available for 9 of these 12 cases, of which 8/9 patients have developed
bilateral tumors on or before 18 years. Similar to other cancer predisposition syndromes,
e.g., hereditary retinoblastoma, diagnosis of bilateral SLCT, especially in children, is highly
likely to represent D/CER1 Syndrome and germline analysis is recommended.

In a patient with multiple SLCT tumors, independent primary tumors may have a different
prognosis than recurrent tumors. Standard treatment of primary SLCT consists of surgical
resection, with adjuvant chemotherapy reserved for the minority of cases demonstrating
high-risk histologic features (e.g., poorly differentiated morphology, retiform pattern,
heterologous elements) or advanced staged disease. Prognosis for recurrent SLCT is poor,
with mortality reported as 50-70% in small series [3,9]. The unique nature of the somatic
variants in this case allowed rapid confirmation that these tumors were, in fact, three primary
lesions. Along with this case, tumor sequencing of bilateral SLCT tumors in 4 other cases
have been reported, and in all 5 cases, multiple SLCT have been found to be independent
primary lesions with distinct D/CER1 somatic mutations [5,6]. Routine tumor sequencing
of DICER1-related tumors can be specifically useful to differentiate recurrent or metastatic
disease from distinct primary lesions. If there are distinct somatic missense variants and

a shared loss of function variant then germline analysis should be performed to confirm
the diagnosis of D/CER1 syndrome with implications for genetic counselling, potential
identification of at-risk family members and appropriate cancer surveillance.
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Figure 1. Representative hematoxylin and eosin (H&E)-stained images of the SLCT lesions with
corresponding DICERL alterations.

A. H&E image of RT1 (10x magnification) highlighting tumor with bland enteric-type
heterologous epithelium adjacent to tubular and cystic structures.

B. H&E image of LT1 (10x magnification) demonstrating sheets of dark cells with angulated
nuclei and moderate clear cytoplasm. No heterologous elements were present.

C. H&E image of LT2 (10x magnification) showing fascicles of spindle cells with oval
nuclei and eosinophilic cytoplasm (top) consistent with poorly differentiated Sertoli-Leydig
cell tumor. Focal well-differentiated area showing tubular structures was present (bottom).
D. Integrative Genomics Viewer (IGV) view of the 3 different somatic missense mutations
and the germline variant in D/CER1 as seen in each tumor and blood, respectively. Each
somatic variant is unique to each tumor specimen, and the germline variant is present in all
specimens.

RT1, right ovary tumor; LT1, left ovary tumor #1; LT2, left ovary tumor #2.
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Table

1.

DICERI (NM_177438.2) germline and somatic variants in the SLCT tumors

SLCT Germline Somatic Somatic Somatic
p.Val720fs p.Aspl709Asn p.Glul705Lys p.Asp1810Val
Detected | VAF Detected | Total VAF Detected | Total VAF | Detected | Total VAF
Read Read Read
Depth Depth Depth
RT1 Yes 0.515 | Yes 628 0.376 | No 619 0 No 561 0
LT1 Yes 0.476 | No 1750 0 Yes 1772 0.41 No 757 0
LT2 Yes 0.474 | No 983 0 No 959 0 Yes 681 0.47

RT1, right ovary tumor; LT1, left ovary tumor #1; LT2, left ovary tumor #2; VAF, variant allele fraction
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