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DICER1 syndrome is a rare genetic disorder predisposing young patients to multiple types of cancer. A 17-year-
old woman with a history of mixed Sertoli-Leydig cell tumor and juvenile granulosa cell tumor of the left ovary at
age 14 presented with a pelvic mass. She underwent fertility preservation cytoreductive surgery and the pa-
thology showed high-grade sarcoma with rhabdomyosarcomatous differentiation. After the surgery, patient
received one cycle of chemotherapy but her disease continued to progress. She therefore underwent total hys-
terectomy, right salpingo-oophorectomy and hyperthermic intraperitoneal chemotherapy followed by consoli-
dation chemotherapy. Magnetic resonance imaging revealed no evidence of the disease before and after the
completion of her chemotherapy. Genetic testing confirmed the DICERI pathogenic variant. However, she
presented again with a recurrence of the disease 6 months later and ultimately died of the disease 11 months
after the surgery. Our case demonstrates the challenging management of this rare disease in a young patient and
the need for new and effective treatments.

1. Introduction germline mutation [8]. Ovarian SLCTs are responsible for an increase in

testosterone levels, which can act a tumor marker. Patients often present

DICER1 syndrome is a rare inherited disorder with an autosomal
dominant pattern with a heterozygous DICER]1 germline mutation that
affects mainly young adults [1-4]. The two-hit hypothesis applies to the
DICER1 mutation which acts as a tumor suppressor gene. This syndrome
is characterized by pleuropulmonary blastoma, pulmonary cysts, thy-
roid gland tumors, multinodular goiter, cystic nephroma and ovarian
tumors such as Sertoli-Leydig cell tumor (SLCT) and rhabdomyosar-
comas [5,6]. Additional features include macrocephaly, structural kid-
ney and dental abnormalities. In the general population, the estimated
prevalence of pathogenic DICER1 variant is about 1:10,600 and there
are approximately 30,000 Americans with a DICERI mutation [7].

Ovarian sex cord-stromal tumors have been associated with DICER1
mutation and are often diagnosed before the age of 40 [1,3,4]. A sys-
temic review showed that 57% of patients with SLCT had a DICERI
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with abdominal distention, pelvic pain, pelvic mass, virilization, hir-
sutism, menstrual irregularities, amenorrhea, voice change and acne
[1,4].

DICER1 mutations have also been associated with embryonal rhab-
domyosarcoma (ERMS), affecting most commonly the uterine cervix
[9]. Other results have linked it to the ovaries and fallopian tubes [10].
ERMS is a malignant tumor of mesenchymal origin and is often present
in childhood. It primarily affects the orbit, nasopharynx, vagina, and
bladder. It may manifest before, during or after the presence of SLCT in
patients with DICER1 [2].

The management of DICER1 syndrome depends on the extent of the
disease spread and the presence of other DICER1-related conditions [1].
This case highlights the presence of DICER1 mutation affecting primarily
the reproductive system in a young patient, the challenging
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management, and the need for further treatment strategies to improve
survival.

2. Case Presentation

A 17-year-old woman, GOPO, presented with abdominal and pelvic
pain associated with nausea and vomiting for one week. Abdominal
physical examination was significant for peritoneal signs. Magnetic
resonance imaging (MRI) showed a 10-cm pelvic mass. A computed
tomography (CT) scan of the chest, abdomen, and pelvis showed com-
plex bilateral pelvic masses with mixed soft tissue and fluid attenuation,
without fat or calcification. The right pelvic mass measured 13 x 6 x 12
cm. The left pelvic mass measured 13 x 7 x 8 cm (Fig. 1). Pre-operative
AFP, hCG, CA19-9, and CEA were within normal levels. CA 125 was 61
U/mL. Due to the concern of internal bleeding related to tumor, the
patient was scheduled for immediate surgery. She underwent diagnostic
laparoscopy, exploratory laparotomy, radical cytoreductive surgery
with removal of pelvic mass, appendectomy, total omentectomy, and
pelvic peritonectomy. The right ovary and uterus were preserved. Pa-
thology was consistent with high-grade sarcoma with rhabdomyo-
sarcomatous differentiation (Fig. 2A). Germline testing identified a
pathogenic variant, DICER1 ¢.3517dup (p.Thr1173Asnfs*4).

The patient initiated therapy with VAC/VI (vincristine, dactinomy-
cin, cyclophosphamide (VAC) alternating with vincristine and irinote-
can (VI)) per Children's Oncology Group (COG) protocol ARST0431. A
month later, due to progression of disease and tumor rupture, she un-
derwent second cytoreductive surgery RO, total hysterectomy, right
salpingo-oophorectomy, small bowel resection with side-to-side anas-
tomosis, pelvic peritonectomy and hyperthermic intraperitoneal
chemotherapy (HIPEC) with cisplatin. The post-operative course was

Fig. 1. CT scan showed bilateral pelvic masses.
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uncomplicated and pathology was consistent with ERMS (Fig. 2B).

Three weeks later, a positron emission tomography (PET)-CT scan
and MRI revealed no residual disease. She received consolidative ther-
apy with a total of 6 cycles of VAC alternating with etoposide, ifosfamide
and cisplatin (VIP), with the thought of targeting the SLCT by incorpo-
rating a platinum-based regimen [11]. Four months later, the patient
presented with pelvic pain with evidence of disease recurrence. Third-
line chemotherapy with gemcitabine and nab-paclitaxel was attemp-
ted for high-grade ERMS but there was no response after two cycles.
Unfortunately, the patient progressed and was offered hospice care and
died of the disease 11 months from the initial surgery.

The patient's medical history includes left ovarian cyst at age 14. Due
to left ovarian cyst, patient underwent laparoscopic left ovarian cys-
tectomy. Pathology at that time showed sex cord stromal tumor with
features of SLCT of intermediate differentiation and juvenile granulosa
cell tumor. Based on pathologic findings, the patient underwent lapa-
roscopic left salpingo-oophorectomy, bilateral pelvic lymph node
dissection, omentum biopsy, right ovarian cystectomy, and peritoneal
biopsy. Pathology failed to reveal any disease and the patient did not
receive any adjuvant treatment at that time.

Her family history was significant for her mother having thyroid
nodules and her maternal grandfather having a nephrectomy at 3 years
of age, her maternal grandmother having an unspecified abdominal
cancer at age 50, her maternal grandmother's brother having an un-
specified brain tumor, and her paternal grandmother having esophageal
cancer.

3. Discussion

We present a challenging case of a young patient with rhabdomyo-
sarcomatous conversion of a prior sex cord stromal tumor with an
extensive surgical history.

Very little is known about the management of SLCT and ERMS in the
setting of DICER1 syndrome. SLCT is the most common ovarian tumor
associated with DICER1 syndrome; it accounts for less than 2% of all
ovarian neoplasms [3,7,11,12]. In the presence of rhabdomyosarcoma
elements, previous studies have suggested a higher rate of recurrent
disease [13].

We reviewed the literature for SLCT and ERMS related to DICERI
syndrome, including their management, which is summarized in
Table 1. All the cases listed used imaging of abdomen and pelvis every 6
months to help monitor DICER1 syndrome recurrence. The first patient
had a thyroid examination with imaging since she had multinodular
goiter (MNG) and a family history of thyroid disorders [14]. The second
patient developed a radiological focal nodular liver hyperplasia, un-
derwent partial left nephrectomy due to the development of a cystic
nephroma, and had MNG [9]. One case report did not specify the
chemotherapeutic regimen used for a 14-year-old girl [10]. The rest of
the case reports highlight the pharmacological regimen used without
specifying their effectiveness, although all patients seemed to be in
remission and alive at the time of publication [6,9,11,13]. Interestingly,
in the first case an intensified Ewing sarcoma regimen was used in
conjunction with other chemotherapy medication as per a COG study,
but without specific details being given [14].

There is no standard chemotherapy regimen for patients with
advanced or recurrent SLCT and rhabdomyosarcoma after surgery. A
regimen that has been used with some response includes 4 cycles of VIP
alternating with VAC; however, this did not provide long-term benefit to
our patient [11].There is an agreement that VAC is the backbone for the
treatment of rhabdomyosarcoma. Another regimen that has been
described for adult patients includes doxorubicin, ifosfamide, and
vincristine [13]. The feasibility and efficacy of HIPEC in pediatric sar-
coma has also been described and there is an ongoing clinical trial [15].

In our case, the immunohistochemical findings showing muscle dif-
ferentiation may present an argument that incipient immunopheno-
typical rhabdomyosarcoma cells were present in the sex cord tumor that
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Fig. 2. Histopathology of nodules.
A: The rhabdomyoblastic features are evident by the strong expression for desmin in the tumor cells in one of the peritoneal nodules (immunoperoxidase, 200x).
B: In areas, the nodules showed frank interlacing fascicles of spindle cells supportive of a spindle variant of rhabdomyosarcoma (Hematoxylin and eosin, 200x).

Table 1

Cases of DICER1 syndrome related Sertoli Leydig cell tumor (SLCT) and embryonal rhabdomyosarcoma (ERMS) as per current literature search.

Author, year Case Mutations  Gynecological Surgery Pathology Medical management
Cowan, M. et al. 17-year-old female with DICER1 1. Total hysterectomy 1. cERMS” Ewing sarcoma regimen
(2018) [14] hemorrhage and intermenstrual VvUS' in: 2. Bilateral salpingectomy 2. SLCT on the left Vincristine
bleeding from a cervical and BCOR, 3. Left oophorectomy ovary Doxorubicin Cyclophosphamide
adnexal mass BRCA2, Ifosfamide
MLH1, Etoposide
PALB2
De Kock, L. et al. 6-year-old female with abdominal DICER1 Right salpingo-oophorectomy OERMS® Antinomycin D
(2015) [9] distension, rigidity and difficulty Vincristine Cyclophosphamide
passing urine due to an ovarian Etoposide
mass Ifosfamide
Radiation (abdomen)
Koo, J. & et al. 4 females with mean age of 15.3 DICER1 1. Oophorectomy or salpingo- 1. SLCT including 8 cycles of:
(2020) [11] years with most commonly oophorectomy ERMS Etoposide
abdominal pain/distension 2. Exploratory laparotomy Ifosfamide
Cisplatin
Vincristine
Dactinomycin
Cyclophosphamide
McCluggage, W. 14-year-old female with abdominal ~ DICER1 Resection of 3 masses in the lower ERMS Abdominopelvic radiation
G. et al. (2020) pain, urinary incontinence, and abdomen, cul-de-sac pelvis and right Multiagent chemotherapy without
[10] fiuid leakage per vagina fallopian tube (salpingectomy) specification
Plastini, T. et al. 1. 23-year-old female with nausea =~ DICERI 1. Removal of large abdominal mass, 1. SLCT with some 1. 6 cycles of: Doxorubicin,
(2017) [13] and vomiting due to ovarian right salpingo-oophorectomyand ERMS elements Ifosfamide, Vincristine
mass appendectomy 2. SLCT with 2. 2 cycles of: doxorubicin,

2. 32-year-old female with a left 2. Radical hysterectomy heterologous RMS ifosfamide, and vincristine (later
ovarian mass and abdominal 3. Left oophorectomy 3. SLCT with ERMS replaced with 6 cycles of:
pain ifosfamide and etoposide)

3. 30-year-old female with a left 3. 6 cycles of: oxorubicin, ifosfamide,
ovarian mass and SCLT after c- and vincristine with 6 cycles of:
section vincristine, irinotecan, and

temozolomide
Schultz, K. et al. 10-year-old female with a history of =~ DICER1 1. Exploratory laparotomy SLCT on left ovary Vincristine
(2016) [6] dysuria and pelvic pressure due to 2. Bilateral oophorectomy with weak staining for ~ Actinomycin D Cyclophosphamide
left ovarian and right ovarian (4 desmin 6 cycles of:

years later) mass Cisplatin

Etoposide
Bleomycin

! Variants of unknown significance.
2 Cervical embryonal rhabdomyosarcoma.
3 Ovarian embryonal rhabdomyosarcoma.

did not show typical morphology of heterologous elements of rhabdo-
myosarcoma. Perhaps, routine staining for muscle markers in sex cord
tumors in patients with DICER1 syndrome may predict future and frank
manifestation of rhabdomyosarcoma. Also, their presence may prompt

establishing therapy for rhabdomyosarcoma from the beginning of the
disease manifestation. Whereas ERMS has been found in the setting of
DICER1, there are no reports in the literature of spindle cell rhabdo-
myosarcoma linking it to DICER1 syndrome.
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Future studies are warranted to explore new and effective treatment
plans in patients with DICERI syndrome related to SLCT and ERMS to
help increase their response rate and improve their overall life
expectancy.

4. Conclusion

We present an extremely rare and challenging case of a young patient
with SLCT and pelvic ERMS with a diagnosis of a DICERI syndrome,
managed with extensive surgeries, multiple rounds of chemotherapy,
and HIPEC. This case highlights the importance of further exploring new
and effective treatment options for patients with DICER1 syndrome
affecting the reproductive system.
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