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ABSTRACT

Background. DICER1 syndrome is a hereditary cancer predisposition syndrome which is related DICER1 gene
and may present a variety of manifestations.

Case. A prepubertal girl with ovarian Sertoli-Leydig cell tumor, thyroid follicular carcinoma, embryonal
rhabdomyosarcoma of the cervix and lung cyst is presented. Genetic analysis demonstrated mutation
(c.3377delC, c.71delC) in 14q32.13 loci and confirmed the diagnosis of DICER1 syndrome.

Conclusion. The case is presented to emphasize the importance of early diagnosis of alterations in DICER1 gene
and close follow-up for the development of DICER1 syndrome related pathologies, and necessity for genetic
evaluation of the family.
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The human DICER1 gene contains 27 exons,
encodes 1922 amino-acid long protein and
it is located on chromosome 14q32.13. It is a
ribonuclease (RNase) III endoribonuclease
and a key component of the RNA interference
pathway.!

Pathogenic  germline  DICER1  variants
cause a hereditary cancer predisposition
syndrome, DICER1 syndrome, with a variety
of manifestations including pleuropulmonary
blastoma (PPB), ovarian sex-cord stromal
tumors,  particularly  Sertoli-Leydig  cell
tumor (SLCT), lung cysts, cystic nephroma
(CN), renal sarcoma and Wilms" tumor,
nodular hyperplasia of the thyroid, nasal
chondromesenchymal hamartoma, ciliary body
medulloepithelioma, genitourinary embryonal
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rhabdomyosarcoma  (ERMS) and  brain
tumors such as pinealoblastoma and pituitary

blastoma.'®

This case is a prepubertal girl initially presented
with macrocephaly, SLCT, thyroid nodule
and lung cyst. Extremely rare coexistence of
two rare pathologies raised the possibility
of common pathogenetic pathway, possibly
DICER1 related pathogenesis. The authors
share their experience on this illustrative case
of DICER1 syndrome to stress the necessity of
intensive work to investigate the components of
this syndrome and close follow up of the child
for the development of other DICER1 associated
pathologies.

Case Report

A 5-year 10-month-old girl was admitted for
right ovarian mass. The mass was diagnosed
by ultrasonography (US) examination during
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evaluation for urinary tract infection. Physical
examination revealed a fullness on palpation
of the suprapubic region, and a mobile mass
in the Douglas’s pouch on rectal touch. An
asymptomatic thyroid nodule (2 x 1.5cm) in
the right thyroid lobe was also diagnosed
incidentally during palpation of the neck. The
family medical history revealed Hashimoto’s
thyroiditis in maternal aunt, and goiter with
benign nodule in maternal grandmother.

Magnetic resonance (MR) imaging showed
lobular, solid-cystic mass of 7.2 x 6.3 x 5.5 cm
size in the rectouterine pouch and normal
ovaries. Ultrasound of the neck revealed a solid
nodule (2 x 1 cm) in the right thyroid lobe, a
cystic nodule (0.4 x 0.4 cm) in the left thyroid
lobe and reactive lymph nodes.

Alpha-feto protein (2.72 ng/ml; N: 0-9), beta-
HCG (<0.5 mIU/ml), total testosterone (<0.02;
N: 0.06-0.82 ng/ml), FSH (1.48 mIU/ml, N), LH
(<0.1 mIU/ml; N), estradiol (<5 pg/ml; N: <20),
free-T4 (14.23 pmol/L; N: 7.86-14.41), TSH (2.01
ulU/ml; N: 0.34-5.6), thyroglobulin (35.5 ng/ml;
N: 1.15-50) levels, complete blood count and
blood biochemistry were within normal ranges.

At operation, a Pfannenstiel incision was
used. Intraperitoneal fluid was sampled for
cytology, a solid mass (8 x 8 cm) originating
from right ovary was excised completely with
a rim of normal ovarian tissue. Left ovary was
normal in appearance and normal consistency
on palpation. Omentum was excised and
peritoneum was sampled. Fine needle aspiration

Fig. 1. Moderately differentiated Sertoli-Leydig cell tumor showing a lobulated pattern (a). Sertoli cells forming
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and tru-cut biopsies were taken from the nodule
in the right thyroid lobe. Postoperative course
was uneventful.

Pathology report confirmed moderately
differentiated Sertoli-Leydig cell tumor of
the ovary with clear surgical margins (Fig. 1).
Peritoneal fluid, omentum and peritoneum
were tumor free. The thyroid nodule was a
benign follicular lesion. No further treatment
was given due to the stage I disease.

Postoperative computerized tomography of
the thorax revealed an air cyst (25 x 20 x 20
mm) in the left lower lobe of the lung (Fig. 2).
Postoperative control MR images showed no
residual or recurrent tumor in the abdomen,
and normal appearing ovaries bilaterally.

The patient was under close follow-up and
control thyroid ultrasound revealed a solid
nodule (17 x 18 x 27 mm) in the right lobe and
2 nodules (5 x 5.5 x 10 mm solid and 15 x 7 x 9
mm cystic) in the left lobe of the thyroid. The
patient underwent a right thyroid lobectomy
and excision of both nodules from left lobe of
the thyroid. Frozen section of all tissues was
reported as free of malignant tissue. However
permanent sections showed a differentiated
thyroid carcinoma area in the right lobe
nodule and a complementary thyroidectomy
was performed later. Histopathology of the
remaining thyroid demonstrated follicular
carcinoma in the left lobe nodule with capsular
invasion (Fig. 3). Postoperative thyroid scan
revealed no residual tissue or pathological

tubules and cords admixed with small clusters of Leydig cells (b).
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Fig. 2. Thorax CT revealed stabile éir cyst in the left lower lobe of the lung, at the time of diagnosis (a) and after

2 years (b).

1 S mm

Fig. 3. Follicular carcinoma with microfollicules (a) and capsular invasion (b).

lymph node and radioactive iodine-131 ablation
was performed.

Two years later from ovary preserving surgery,
the patient admitted with vaginal bleeding
of one-month duration. Cysto-vaginoscopy
revealed a polypoid lesion (2.5 x 1.5 cm)
protruding from cervical ostium into the
vagina and this polypoid lesion was excised
totally. Histopathological evaluation reported
as botryoid rhabdomyosarcoma (Fig. 4). She
received VAC (ARST0331) regimen for 24 weeks.
She is currently free of disease and under follow
up with stable pulmonary air cyst.

The next generation sequencing revealed
c.3377delC  (p.Thr1126fs*18) at DICERI
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(NM_177438.2) classified as

pathogenic
germline variant. The parents and sister of the
index patient were recommended for detailed
genetic analyses for DICERI1 status.

The parents of the patient were informed about
the preparation of an article and an informed
consent was obtained from parents.

Discussion

DICER1 syndrome is inherited as an autosomal
dominant disease which is associated with
germline mutations in DICERI. This syndrome
consists of PPB, SLCT of the ovary, genitourinary
embryonal RMS, lung cyst, thyroid nodule
or differentiated thyroid carcinoma, pituitary
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Fig. 4. Botryoid rhabdomyosarcoma with cambium layer beneath intact epithelium and rhabdomyoblasts on a
loose myxoid stroma (a). Myogenin positive tumor cells in cambium layer (b).

blastoma or pinealoblastoma. Macrocephaly
may be seen as a non-tumoral expression in
DICERI1 syndrome patients.'

Sertoli-Leydig cell tumor of the ovary is a rare
tumor in children and coexisting thyroid nodule
ishighlyunusualeveninahigh pediatricsurgical
and oncological patient volume hospital. The
history of thyroid disease in relatives prompted
us for close follow up of the patient and was
considered highly suggestive for DICER1
syndrome. Sertoli-Leydig cell tumor of the
ovary was treated by ovary-sparing surgery.
Intermediate differentiation of tumor, clear
margins and tumor free peritoneum and as well
as peritoneal fluid suggested low stage disease
requiring no additional treatment for SLCT. The
diagnosis of thyroid malignancy necessitated
complementary thyroidectomy and radioactive
iodine-131 ablation therapy.

Pleuropulmonary blastoma is a rare pathology,
in spite of being the most common primary lung
malignancy in children. It can progress from a
multicystic lesion (Type I) to mixed solid-cystic
(Type II) and solid stage (Type III) tumors.
A fourth type of PPB, Type Ir “regressed” is
not malignant. Therefore, it should be kept in
mind that pulmonary cystic lesion in a child
with pathogenic DICER1 variant can be Type I
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PPB until proven otherwise. The lung cyst has
been asymptomatic and stable radiologically
for 4 years in our patient. Since we do not have
histological evaluation of the lung cyst in our
patient, the lesion is under regular follow up by
chest X-rays and CTs.

Only a few children with SLCT and thyroid
pathology, with or without associating
genitourinary ERMS, has been reported to
date.®! Our patient developed embryonal RMS
of the cervix and was treated by endoscopic
surgery and chemotherapy.

The genetic evaluation for DICERI status is
required for every child with SLCT, PPB or
CN and/or accompanying thyroid pathology.'
It has been suggested that DICER1 mutation
poses a low-risk of malignancy and DICER
sequencing and gene dosage determination
is recommended in molecular analysis of
pediatric thyroid specimens.”” Additionally,
DICER1 sequencing has been recommended
in children with multinodular goiter, multiple
multinodular goiter cases within the same
family, or its association with benign or
malignant tumors.*

Once a pathogenic variant is diagnosed in
DICERI1, follow up process of the patients is
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quite stressful for the clinician and the family
members. The family members should be
informed about the syndrome as well as the
signs and symptoms of possible pathologies,
and the clinician should be alert during
surveillance and follow up.

A chest X-ray at birth, every 4-6 months until
8 years of age and every 12 months for 8-12
years of age and a chest CT at 3-6 months of
age has been recommended for investigation
of lung pathologies in a child with DICERI
syndrome.? The recommendations for screening
thyroid pathology is baseline thyroid US
by 8 years of age then every 3 years or with
suspicious symptoms/findings on physical
examination. If the child receives chemotherapy
or radiotherapy, a baseline US of the neck, and
then annual US for 5 years, followed by US
every 2 to 3 years is recommended if no nodules
are detected initially.?

It has been recommended that female
reproductive tract should be checked by
pelvic and abdominal US every 6-12 months
beginning at 8 - 10 years of age until at least
40 years, by keeping the information in mind
that the current oldest patient with DICERI-
associated SLCT is 61 years old. Our case
demonstrates that DICERI-associated SLCT can
be encountered in younger ages and baseline
US examinations should be performed before
8 years of age. Our case will be followed up
by US for the development of metachronous
or recurrent genitourinary neoplasms till the
recommended ages.? DICERI-associated renal
pathologies can be investigated by abdominal
US every 6 months until 8 years of age, then
every 12 months until 12 years of age.?

The patient should be checked by physical
examination as well as detailed ophthalmologic
examinations from 3 years of age through
to at least 10 years of age. Urgent MRI has
been recommended for any symptom of
intracranial pathology.? Bueno et al.”* suggested
annual whole-body MR, chest X-ray and US
examination of the target body system for at-
risk pediatric patients with DICER1 syndrome.
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The pediatric oncological and pediatric surgical
professionals should have information about
DICER1-related pathologies. DICERI status
should be determined in every child with
SLCT, PPB or CN, and/or accompanying
thyroid pathology. The parents of children with
DICER1 syndrome should be aware of signs
and symptoms suggestive for DICERI-related
pathologies.
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