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1. Introduction 

Sertoli-Leydig cell tumors (SLCT) are rare sex cord-stromal tumors of 
the ovary that can be benign or malignant. Sex cord-stromal tumors 
comprise 7 % of malignant ovarian neoplasms, with SLCT accounting for 
less than 0.5 % (Colombo et al., 2007). SLCT exhibit testicular structures 
with androgen-producing capability. Given its rarity, much of the 
existing evidence on SLCT is based on case series. Ovarian SLCT 
generally develop before the age of 40 years. Survival is excellent for 
Stage I disease (>90 % at five years) but declines with advancing stage, 
tumor grade, and presence of heterologous elements (Colombo et al., 
2007; Sigismondi et al., 2012). Unlike the more common granulosa cell 
tumor, SLCT tends to recur early. Indeed, two-thirds recur within one 
year and nearly 75 % manifest within two years; only 7 % of recurrences 
appear after five years. Notably, recurrence is associated with high 
mortality (Sigismondi et al., 2012). 

SLCT are linked to germline and somatic DICER1 pathogenic variants 
(PVs) in the majority of cases. DICER1, on chromosome 14q32, encodes 
an RNaseIII endonuclease, which is essential in microRNA production. 
Germline DICER1 PVs follow an autosomal dominant inheritance 
pattern (Schultz et al., 2017; Frio et al., 2011) and are additionally 

associated with pleuropulmonary blastoma, thyroid disease, and various 
rare cancers (Schultz et al., 2018; Han et al., 2022). The population 
prevalence of germline DICER1 PVs ranges from 1/3700 to 1/1100 
(Mirshahi et al., 2021), and one registry reported that 60 % of its pa-
tients with ovarian SLCT were found to have a germline DICER1 PV 
(Schultz et al., 2017). 

The literature on SLCT associated with a germline DICER1 PV is 
sparse. Existing evidence is drawn from case reports and a single ovarian 
sex cord-stromal tumor registry (the International Ovarian and Testic-
ular Stromal Tumor Registry) (Schultz et al., 2017). While there is 
reasonable data to guide management of SLCT broadly, what is un-
known is how the addition of a genetic predisposition to SLCT affects 
residual risk following primary treatment. Therefore, in this report, we 
present a case of germline DICER1-associated SLCT, with consideration 
of surveillance and management strategies for this unique subset of 
patients. 

2. Case report 

A 36-year-old gravida 3, para 1 was noted to have an elevated alpha- 
fetoprotein (AFP) of 591 (19.21 MoM) at 17 5/7 weeks of gestation on 
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routine prenatal screening. Her pregnancy had been uncomplicated up 
to this point, and she did not have any signs of androgen excess. Sub-
sequent imaging showed normal fetal anatomy but demonstrated a 
complex solid and cystic mass of the left ovary initially measuring 10-cm 
by 12-cm. Given high suspicion for malignancy, she was referred to 
gynecologic oncology. 

At 19 2/7 weeks of gestation, she underwent exploratory laparot-
omy, left salpingo-oophorectomy, left pelvic and para-aortic lymph node 
dissection, omentectomy, peritoneal biopsies, and pelvic washings. 
Final pathology revealed a 9-cm malignant Sertoli-Leydig cell neoplasm 
of the left ovary, moderately differentiated with heterologous elements, 
including intestinal type mucinous epithelium and carcinoid tumor 
(Fig. 1). Staging biopsies and pelvic washings were negative, placing her 
at FIGO Stage IA. After extensive counseling, she underwent four cycles 
of adjuvant chemotherapy with carboplatin and paclitaxel every three 
weeks, from 23 weeks to 32 weeks of gestation. She ultimately delivered 
a healthy baby boy weighing 2920 g at 39 weeks via repeat Cesarean 
section. Serial ultrasounds in pregnancy were used to monitor fetal 
growth and for the risk of fetal pleuropulmonary blastoma; growth was 
appropriate and there was no evidence of pleuropulmonary blastoma. 
The newborn had a normal chest radiograph after delivery. At six 
months of age, he had a surveillance computed tomography (CT) of the 
chest that showed two pulmonary cysts in the left lung and two pul-
monary cysts in the right lung. Repeat imaging at eight months of age 
showed persistence of three lung lesions with some interval growth, felt 
to be consistent with type 1 pleuropulmonary blastoma. The infant 
subsequently underwent thoracotomy and removal of a 7-mm cyst from 
his left lung. Pathology was consistent with pleuropulmonary blastoma 
type 1 cyst (Coleman et al., 2016). He continues to undergo close follow 
up with oncology and serial imaging. 

The patient’s family history was notable for a sister with moderately- 
differentiated SLCT at age 15 years, followed by uterine adenosarcoma 
and uterine polyps a decade later. Genetic evaluation of our patient 
detected a monoallelic germline DICER1 splice site variant c.1377-2A >
T, classified as likely pathogenic. Genetic testing confirmed the same 
germline DICER1 PV in her two children and affected sister (Fig. 2). 

Postpartum, she was followed with pelvic ultrasound every four 
months as well as CT chest-abdomen-pelvis every four to six months 
following completion of adjuvant chemotherapy. All scans to date have 
shown no evidence of disease. Her AFP measurements have also been 
within normal range. At time of manuscript preparation, she was 

approaching two years of post-treatment surveillance. 

3. Discussion 

Reports of germline DICER1 PV-associated SLCT are limited in the 
literature. Here, we present one such case for discussion of optimal 
management. In primary treatment of SLCT, there are shared principles 
irrespective of DICER1 status. As most SLCT are Stage I at diagnosis and 
the overwhelming majority of SLCT are unilateral (98.5 %) (Colombo 
et al., 2007; Durmuş et al., 2019), surgery is the standard of care. The 
specific surgical procedures vary based on age, fertility desires, and 
extent of disease, from total hysterectomy with bilateral salpingo- 
oophorectomy to fertility-sparing unilateral salpingo-oophorectomy 
(Colombo et al., 2007; Sigismondi et al., 2012; Durmuş et al., 2019; 
Gui et al., 2012). Current consensus recommends adjuvant chemo-
therapy for patients with worse prognosis factors: greater than FIGO 
Stage I, tumors with moderate or poor differentiation, and tumors with 
heterologous elements on histology (Sigismondi et al., 2012; Durmuş 
et al., 2019; Gui et al., 2012). This patient was in the second trimester at 
diagnosis with a moderately-differentiated SLCT with heterologous el-
ements. Given the rapid timeframe for recurrence of these cancers, 
waiting to deliver adjuvant therapy until after delivery was suboptimal. 
The patient also had a strong desire to continue her pregnancy. Pacli-
taxel/carboplatin is the current preferred adjuvant regimen and less 
teratogenic than the alternate regimens of etoposide/cisplatin +/- 
bleomycin (Sigismondi et al., 2012; Gui et al., 2012). Therefore, four 
cycles were safely administered prior to fetal maturity with appropriate 
maternal and fetal monitoring. 

The next question for our patient with Stage IA SLCT involves 
managing the risk of recurrent or metachronous (second primary) 
tumor—specifically the risk in the retained contralateral ovary. Among 
SLCT broadly, recurrence after treatment is found in a minority of pa-
tients, though the mortality rate increases notably among recurrent 
cases. According to an ovarian sex cord-stromal tumor registry, overall 
recurrence for Stage IA SLCT after primary surgical treatment (for well- 
differentiated tumors) or surgery and adjuvant chemotherapy (for 
moderately- or poorly-differentiated tumors) was 16.3 %, with a mor-
tality of 50 % among the recurrences (Schultz et al., 2017). However, the 
germline DICER1 PV complicates the picture. The sole detailed case 
report of germline DICER1-associated SLCT follows two sisters who 
underwent fertility-sparing surgery and adjuvant chemotherapy. Both 
patients experienced tumor recurrence and ultimately died within 1.5 
years of primary treatment completion (Zhang et al., 2020). In contrast, 
the registry recurrence rate among germline DICER1-associated SLCT 
was only 9.1 % (2/22), with one death by five years (Schultz et al., 
2017). 

Interestingly, the sex cord-stromal tumor registry also demonstrates 
the possibility of metachronous tumors. Three metachronous SLCT 
developed among the 22 patients (13.6 %) with germline DICER1- 
associated SLCT, at 5–14 years after the initial diagnosis. The primary 
SLCT were all Stage IA with either intermediate or poor differentiation 
and had been treated with at least surgery (the addition of adjuvant 
chemotherapy could not be clearly deduced from the presented data). 
All three metachronous tumors were Stage IA and underwent successful 
surgical-only treatment (Schultz et al., 2017). A separate study recorded 
two metachronous SLCT among nine patients (22.2 %) with germline 
DICER1 PVs, occurring 6 years and 46 years after the primary neoplasm 
was treated with fertility-sparing surgery (Merideth et al., 2020). 
Comparison data from a non-germline DICER1-associated SLCT cohort 
demonstrated a relatively similar rate of metachronous SLCT (4/38, 
10.5 %), though these metachronous neoplasms developed 4–48 months 
after the original diagnosis. The metachronous neoplasms were treated 
with either surgery or surgery and adjuvant chemotherapy and the in-
dividuals were alive at 51 months of follow up (Schneider et al., 2015). 
The apparent extended risk period for metachronous DICER1-associated 
SLCT makes sense intuitively in the context of a germline PV. 

Fig. 1. Histopathological images of the patient’s tumor. A, H&E-stained section 
of moderately-differentiated SLCT with adjacent mucinous and carcinoid het-
erologous elements. B, Higher powered view showing mixture of Sertoli and 
Leydig cells. C, Steroidogenic factor 1 (SF-1) immunohistochemistry highlights 
Sertoli-Leydig cell component. Carcinoid and mucinous components are nega-
tive for SF-1. D, Synaptophysin immunohistochemistry highlights carcinoid 
heterologous elements and is negative in Sertoli-Leydig cell component. 
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Existing expert consensus recommends screening pelvic and 
abdominal ultrasounds every 6–12 months until at least age 40 years for 
patients with a known germline DICER1 PV. This age cutoff was set 
because 95 % of SLCT are diagnosed by 40 years, though the oldest 
patient with germline DICER1-associated SLCT was 61 years at diagnosis 
(Schultz et al., 2018). Accordingly, both of the patient’s children 
commenced recommended screening, including for pleuropulmonary 
blastoma, leading to her son’s early diagnosis at age eight months. 
However, there is no specific guidance for surveillance after primary 
fertility-sparing treatment of germline DICER1-associated SLCT. 

The optimal post-treatment surveillance strategy for germline 
DICER1-associated SLCT may be based on time from treatment rather 
than a specific age threshold. The greatest risk in the first two years after 
therapy is for recurrent disease. Thus, we elected to follow our patient 
during this period with close surveillance for recurrence in the contra-
lateral ovary via pelvic ultrasounds and for systemic failure (CT scans 
and AFP monitoring). At 2.5 years post diagnosis, her risk of recurrent 
cancer is diminishing, and we are discussing the role of risk-reducing 
contralateral oophorectomy to address risk of a second SLCT. In the 
literature, the first documented metachronous SLCT occurred at post- 
treatment year five, while all documented metachronous tumors in 
non-germline DICER1 mutants had been diagnosed by two years 
(Schultz et al., 2017; Schneider et al., 2015). Presumably, ultrasound 
surveillance would be more effective for early detection of SLCT than for 
epithelial ovarian cancers, but data is lacking. Similarly, there is no data 
to inform ideal timing for preventive oophorectomy in this patient. At 
age 39, surgical menopause has serious consequences, but our risk- 
adverse patient wishes to minimize the chance of metachronous SLCT. 
Risk-reducing salpingo-oophorectomy is a reasonable option after 
individualized shared decision making, considering age, fertility desires, 
likelihood of compliance with hormone replacement therapy, and will-
ingness to tolerate risk from possible metachronous and/or recurrent 
disease. 

There are no clear guidelines for genetic testing of individuals with 

ovarian SLCT who lack family history of other DICER1 cancers. Germline 
or somatic PVs in DICER1 have been reported in up to 97 % of SLCT 
(Schultz et al., 2017). The International Ovarian and Testicular Stromal 
Tumor Registry reported on germline testing for 41 individuals with 
ovarian SLCT, 25 (61 %) of whom had DICER1 PVs, including three who 
were mosaic. An additional 11 cases had somatic DICER1 PVs (Schultz 
et al., 2017). The presence of DICER1 PVs is nearly universal in 
moderately- and poorly-differentiated SLCT while absent in well- 
differentiated neoplasms (Schultz et al., 2017; de Kock et al., 2017; 
Karnezis et al., 2019). We conclude that germline testing for DICER1 
should be offered to all individuals with moderately- or poorly- 
differentiated ovarian SLCT, regardless of family history. The impor-
tance of genetic testing is highlighted by this case, in which the genetic 
results had substantial implications for management of cancer risk, both 
for our patient and for her two young children. 

4. Consent 

Written informed consent was obtained from the patient for publi-
cation of this case report and accompanying images. A copy of the 
written consent is available for review by the Editor-in-Chief of this 
journal on request. 
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Fig. 2. Family pedigree for this patient with DICER1-associated SLCT. Our patient is indicated by the arrow. Age of cancer diagnosis is provided in parentheses. Our 
patient has a paternal cousin with epithelial ovarian cancer and a PV in BRCA2. Our patient does not carry this BRCA2 PV. 
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