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Abstract

A 2 year old boy presented with a large cystic and solid chest mass arising from the lung,
radiographically consistent with pleuropulmonary blastoma (PPB). He underwent right lower
lobectomy with resection of a well-circumscribed, mixed solid and cystic mass. The solid

areas were composed of cords and nests of tumor cells in the myxoid stroma and retiform

foci whose pathologic and immunophenotypic findings were consistent with a sex cord-stromal
tumor with features of a Sertoli-Leydig cell tumor. Tumor testing showed a pathogenic variant
in the D/CER1 RNase I11b hotspot domain. Family history was suggestive of D/CER1 germline
pathogenic DICER1 variation in absence of a detectable germline variant. He received 12 cycles
of chemotherapy with ifosfamide, vincristine, doxorubicin and dactinomycin (IVADo) and surgery
with complete response. One year after completion of chemotherapy, imaging studies showed
concern for recurrence confirmed by thorascopic biopsy of a pleural-based mass. He is currently
receiving cisplatin-based chemotherapy with reduction in tumor size. Review of the literature
showed no similar cases, however, review of our pathology files revealed a single similar case of
anterior mediastinal Sertoli cell tumor in a 3 year old girl.
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Introduction:

Since the identification of a heterozygous germline pathogenic variant in D/CERI in
children with PPB, a spectrum of distinctive extrapulmonary neoplasms has emerged as
related to germline or somatic D/CERI pathogenic variation.::2. One of these is ovarian
Sertoli-Leydig cell tumor (SLCT)3. The current case illustrates the modeled plasticity of the
DICER1-associated neoplasms irrespective of the primary site, as in the case of a primary
SLCT of the lung.

Brief Reports:

Case 1.

Case 2.

A 2 year old boy presented with respiratory distress and was found to have a large mixed
cystic and solid thoracic mass with mediastinal shift (Fig. 1A), initially thought to represent
Type Il PPB. A right lower lobe resection revealed a neoplasm centered in the lung without
involvement beyond the bronchial margins (Fig. 1B), but with microscopic extension into
the mediastinum adjacent to the thymus. Staging studies showed no residual thoracic
disease, no evidence for metastatic disease and absence of a testicular mass. Family history
showed a paternal uncle with history of cystic nephroma resected at age 2 and a paternal
aunt with a history of follicular variant of papillary thyroid carcinoma diagnosed at age 8.

Though the tumor was not a PPB, its alternative features nonetheless prompted D/CER1
testing which demonstrated a somatic D/CER1 variant in the RNase I11b (hotspot) region in
absence of detectable germline variant. Adjuvant chemotherapy was initiated with 12 cycles
of ifosfamide, vincristine, dactinomycin and doxorubicin (I\VADOo). He tolerated therapy
well but developed selective mutism of unclear etiology 3 months after completing therapy.
Imaging at end of therapy showed no evidence for residual disease, but surveillance scans
one year later revealed anterior mediastinal and pleural-based masses. Thorascopic biopsy
of the pleural-based lesion showed pathologic and immunohistochemical findings similar to
the primary tumor (Figs. 1C and 1D). He is currently receiving chemotherapy with cisplatin,
etoposide and bleomycin with reduction in tumor size.

We identified an additional similar case arising in the anterior mediastinum/thymus of a
3 year old girl. Though the microscopic and immunophenotypic features were similar,
molecular studies were not available.
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Pathology:

Case 1.

The right lower lobe was replaced by a 16.5 x 13 x 6 cm, solid and cystic, brownish-tan and
focally hemorrhagic mass which abutted the pleura, but did not invade into or through it, but
the tumor extended into the adjacent soft tissues without involvement of the thymus. The
septa in the cystic areas were composed of primitive small mesenchymal cells with patchy
desmin and myogenin immunopositivity. In the solid foci, two patterns were noted, one of
which was characterized by discrete nests of Sertoli cells with the interspersed eosinophilic
cells and a surrounding hypocellular myxoid stroma and more compactly cellular areas

of small tubular and papillary retiform profiles (Figs. 2A and 2B). These solid foci were
diffusely immunoreactive for inhibin and WT-1 (Figs. 2C and 2D). Additionally the tumor
was positive for calretinin, and SF-1 vimentin and CAM5.2 (hot shown). The tumor was
non-reactive for estrogen and progesterone receptors and B-catenin.

Molecular studies showed an activating mutation in the RNA 111b (hotspot) domain (D1813)
in the absence of a detectable germline pathogenic variant, duplication or deletion. Germline
DICER1 array comparative genomic hybridization (aCGH) is pending. There were no
mutations in SMARCA4 and BRG-1 expression was preserved by IHC. Breakapart FISH for
18g11.3 rearrangement was negative.

Case 2 (3 year old girl identified from case files):

Sections from the tumor arising in the mediastinum demonstrated a sharply demarked
neoplasm arising from the surrounding thymus composed of cords, trabecula and tubules
of moderately sized cells with mildly pleomorphic, overlapping nuclei and pale, basophilic
cytoplasm. There were numerous mitotic figures and karyorrhectic figures present as well
as small glandular or tubular profiles with a retiform appearance. Focally, a pale, pink
collagenous stroma was noted, reminiscent of the type of stroma associated with a sex
cord-mesenchymal neoplasm. Immunophenotype was consist with sex cord neoplasm with
staining for cytokeratin, inhibin and WTL.

Discussion:

The two cases presented in this report document the extremely rare phenomenon of tumors
arising in an ectopic location well beyond the expected primary site and in the absence of a
primary gonadal neoplasm.

The morphologic spectrum of sex cord stromal tumors of the ovary is known to occur in
the testis, but these tumors are considerably less common than their ovarian counterparts®®.
Juvenile granulosa cell tumor (JGCT) is the most common sex cord stromal tumor of the
testis with its earliest clinical presentation in infancy’. In contrast, SLCT in this site is
considerably less well documented in the literature.

In a recent study from the International PPB/D/CER1 and Ovarian Testicular Stromal Tumor
Registries, testing of SLCTSs revealed D/CER1 pathogenic variation in virtually all cases,
with loss of function and hotspot mutations®. Approximately half of SLCTs of the ovary
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arose in an individual with a germline pathogenic variation or mosaicism. A recent report
also documents the potential relationship between testicular sex cord stromal tumor and
DICERI pathogenic variation10:11,

To the best of our knowledge, an ectopic, non-metastatic SLCT or another type of sex
cord-stromal tumor presenting in the lung and/or mediastinum has not been reported to date.
There are two cases of extraovarian primary mesenteric and one case of an extratesticular
SLCT in the pelvis, but no examples beyond the abdominal cavity12-14,

As one searches for a non-metastatic explanation for the sex cord stromal tumors in

these patients, development from ectopic genital ridge epithelium-mesenchyme becomes
a consideration similar to the migratory primordial germ cells and the well-established
extragonadal presentation of germ cell neoplasms. As sex cord-stromal tumors are not
typically found within the thoracic cavity and PPBs do not typically contain Sertoli or
Leydig cells, we considered the possibility that this tumor represents a germ cell tumor
containing sex cord-stromal tumors with malignant transformation, however, there were
no apparent germ cell elements. Additionally, the D/CER1 alteration suggests a primary
sex cord-stromal tumor. Based on these features, it seems more likely that site of the
pathogenic variant in D/CER1 offers the best explanation for a group of neoplasms which
arise in a variety of organs and locations from the lung, as in the case of the PPB, to

the central nervous system, kidney, female genital tract including the ovarian SLCT and
pelvic peritoneum?15:16_In several of these primary sites, the neoplasms have overlapping
pathologic features as though there is a morphologic blueprint for these tumors. We would
argue that one of these motifs is a tumor in the ovary that is recognized as SLCT27. Just
as we encounter the PPB-like pattern in the kidney as pediatric cystic neoplasm which
may progress to anaplastic sarcomal®1°, so a D/CER1 pathogenic variation regardless

of its germline or somatic origin can evolve into a neoplasm whose pathologic and
immunophenotypic features are those of SLCT as in our case. This serves as a potential
biologic explanation for a known D/CER1 neoplasm arising in an aberrant site rather

than a more conventional, but less plausible embryologic scenario. Like Type Il PPB, the
cystic foci of our case resembled Type | PPB with patchy rhabdomyoblastic differentiation,
but rather than progressing to the complex, primitive multipatterned sarcoma of the solid
component of PPB, the tumor pursued the histogenesis of a SLCT and locally recurred as
the latter.

In this report, we present two cases of sex cord-stromal tumors arising in the anterior
mediastinum, one SLCT and the other a Sertoli cell tumor. In the first case, DICER1
pathogenic variation was detected. This tumor had the solid and cystic features of type Il
PPB, but solid pattern was that of a moderate or intermediately differentiated SLCT. The
optimal treatment in these clinical scenarios remains indeterminate; additional studies are
required. These manifestations also highlight the need for careful ascertainment of family
history and D/CERI testing for any sex cord-stromal tumor regardless of primary site20
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Figure 1.
A. Computed tomography (CT) scan at initial presentation demonstrating a mixed cystic and

solid mass. B. Surveillance CT scan performed one year following diagnosis, demonstrating
recurrent mediastinal mass and pleural-based lesion. C. Intraoperative photo obtained during
thorascopic biopsy of recurrent anterior chest wall pedunculated mass. D. Intraoperative
photo obtained during thorascopic excision of anterior mediastinal pleural based mass.
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Figure 2.
A. Small cellular nests of tumor surrounded by a pale myxoid stroma. Within the nests,

collections of small cells are accompanied by larger eosinophilic cells with features of
Leydig cells. B. More cellular areas were composed of small tubules and cords of basophilic
cells with features of Sertoli cells and papillary-retiform features. C. Diffuse, intense inhibin
immunopositivity is present. D. WT1 nuclear positivity highlighted the nested foci.
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